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Abstract 

Chronic physical illness of parents and children is highly prevalent worldwide, 

has a large impact on families and can contribute to a child’s emotional and 

behavioural problems.  
This PhD thesis has three aims:  

(1) to determine whether selected chronic physical illnesses in families during 

early childhood (age 3) are associated with children’s mental health at ages 5-

14;  

(2) to investigate the potential pathways through which these associations may 

function; and  

(3) to identify trajectories in children’s mental health between ages 3-14.  

This thesis used longitudinal data from the UK Millennium Cohort Study, 

following children from age 3-14 years. Multivariable linear regression analysis 

examined the long-term effect of growing up in households with physical 

health stressors, including asthma, obesity, and chronic illness of a parent, on 

children’s mental health, across the childhood-adolescence period. Structural 

equation modelling tested the family stress model to explore potential 

mediating pathways linking family chronic illness to adolescents’ adverse 

mental health outcomes. Using growth mixture models, different trajectories of 

mental health status between age 3 -14 were explored. A multinomial logistic 

regression model examined physical health predictors for group membership. 

Mothers’ chronic illness and childhood asthma at age 3 were associated with 

worse mental health at age 5-14 in both sexes. Consistent with the family 
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stress model, the effect of these two factors’ on adolescents’ mental health 

were mediated by maternal mental health, family dysfunction and child self-

esteem. Regarding trajectories of mental health scores between ages 3-14, 

asthmatic children and those of chronically ill mothers tended to have a 

significant change in pattern of their mental health trajectories over time, 

compared to those without such conditions.  

Evidence presented suggests that public health prevention and interventional 

strategies targeting family and child physical health in the UK can have long-

term benefits in improving children’s mental health. 
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Impact statement 

In an era when around one in eight children in the UK are classified as having 

a mental health problem [1], and the cost of mental health conditions for the 

NHS is higher than for any other disease [2], reducing mental health burden 

in children is a public health priority. The obstacles that mental health problems 

create for children are diverse, from psychological distress to a high likelihood 

of continued mental health problems in adulthood and persistently 

compromised health.  

Although the early origins of mental health difficulties are thought to be in 

childhood [1-4], there is a research gap in understanding how mental health 

development varies according to the earlier risk exposures. The current 

research has a unique opportunity to address this by examining the harmful 

impact of family’s adverse physical health in early childhood on mental health 

from childhood into adolescence. Furthermore, this study looks at specific 

pathways, critical and sensitive periods of these exposures, and the possible 

mechanism behind such an association. Such findings are important to 

policymakers and healthcare professionals, as they lend support to the 

integrated family-centred care approach to strategies aimed at reducing 

mental health difficulties during childhood. 

Knowledge of how children’s mental health changes over time is also limited. 

Little research has investigated changes to mental health over the shift from 

childhood to adolescence. This is a crucial period of development in which a 

rise in suicide and self-harm risks exist [3, 4]. Such risks are greater for 

children with mental ill health. Therefore, it is vital that policymakers, 

practitioners and researchers better understand the ‘normal’ trajectory of 
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mental health symptoms for children, and in particular, identify the factors in 

early life which may place some children, as they transition into adolescence, 

at risk of mental health problems. For developmental psychopathology, this 

period is thought to be a significant challenge.  

This PhD research identifies different trajectories of mental health problems, 

using a social-ecological framework, in order to give a deeper appreciation of 

the natural pattern and features of mental health symptoms in children. The 

study also offers insight into changes in child mental health through this 

transition to adolescence when exposed to family physical health stressors. 

The results give vital prognostic information concerning how chronically ill 

children, or children of parents with chronic illness manage as they gradually 

move into adolescence. Moreover, investigating the trajectories of mental 

health problems over time can also inform the timing and construction of 

interventions.  

The present study has significant implications for clinical care. Data 

concerning a medical history of child’s chronic illness or chronic parental 

illness could aid to identify children at risk of mental health issues. It is also 

important to investigate individual disorders in order to stratify risk 

assessments. Interventions for enhancing resilience and psychological well-

being in young children with chronic illness or with parental chronic illness may 

contribute to avoiding the strain of such children’s emotional problems as 

adults.   
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"It is easier to build strong children than to repair broken men" 

Frederick Douglass 
 

Chapter 1: Introduction 
 
Globally, the number of young children not achieving their full potential in terms 

of development skills remains large [5, 6]. Inadequate socioemotional health 

is considered to be a major risk factor preventing millions of young children 

from reaching their developmental potentials thus influencing later well-being 

and health [5, 7].  

Mental health development early in childhood is linked to emotional, social, 

professional, and academic skills in later life [8, 9]. Sufficient emotional and 

social skills aid children to persevere with challenging tasks, to effectively seek 

support when needed, and to consider their actions [10]. As academic skills 

are frequently considered the priority, emotional and social skill development 

might not always be foremost in parents’ minds. Nevertheless, research has 

indicated that such emotional and social skills are vital for children to be 

socially and academically successful [8]. 

The lowest chances for optimal mental health are given to children with early 

exposure to adverse environments [11, 12]. These young experiences set the 

foundations for strong mental health [13]. Disruptions in the developmental 

process can impede children’s abilities in learning and social relationships — 

with lifelong implications [14].  Although schools and other institutions play a 

significant role in improving children’s mental health outcomes, the fact that 

rapid brain development happens in a child’s first three years [15] emphasises 
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the family’s importance as a site of opportunity [16, 17].  

Adverse physical health conditions in their families subject a young child to 

complex threats and demands, disrupting their lives and those of family 

members as a whole, which could impede mental health development [18]. 

Also, young children’s emotional and behavioural well-being is directly linked 

to their relationship with their caregivers [19]. Abusive, chronically neglectful, 

threatening, or other psychologically damaging relationships constitute strong 

risk factors for the early onset of mental health problems in young children. In 

contrast, supportive and dependably responsive relationships can shield 

young children from the consequences of other stressors. Therefore, limiting 

the impact of physical health stressors on children involves reducing their 

families’ stresses. By enhancing children’s early environments of relationships 

and experiences, society may reduce many costly problems, including 

homelessness, incarceration, and young peoples’ inability to leave school with 

a qualification [13, 20]. 

While integrated care initiatives exist in England and elsewhere, not enough 

attention has been given in these to the connection between physical and 

mental health [21].  There is a marked lack of literature concerning the many 

possible challenges for young people during chronic family illness. This is a 

significant yet understudied public health area. In particular, the psychosocial 

risk factors potentially mediating these exposures’ effects, which will be shed 

the light on, at least partially, in this research.  

To address these issues, the UK government’s most current and national 

representative dataset, the Millennium Cohort Study (MCS), is used in this 

thesis and an ecological model of child development [22, 23] is applied as a 
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theoretical framework to map out risk factors that are obtained from the MCS 

data. The goal is to provide new information using the MCS data about various 

risk factors young children in the UK are currently exposed to, with a particular 

focus on the family’s health. The causal pathways between these exposures 

and children’s developmental outcomes, including mental health, will be 

examined in order to uncover more about how children grow up to become 

functional or dysfunctional young adults. Moreover, although much 

developmental literature concentrates on the mother’s role in a child’s early 

years, the research in this thesis investigates the significance of both the 

mother’s and father’s presence, health, behaviour and caregiving for young 

children on their mental health.  

Furthermore, this research had a unique opportunity to examine the stability 

and change in child mental health over an 11-year period from child ages 3 to 

14 years; to assess how the growth trajectories of the a child’s mental health 

vary across the childhood-adolescence period, and to identify the 

characteristics and predictors of membership in a stable, increasing, or 

decreasing  mental health trajectories. 

Three common (prevalence >10% in the MCS) adverse physical health 

conditions, asthma, obesity, and chronic illness of a parent, are examined in 

this thesis as main exposures. Mental health problems including total 

socioemotional difficulties, internalising and externalising problems are being 

investigated as the outcome of the prementioned exposures. 
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Thesis structure 

This thesis is structured as follows. Chapter 2 starts with a brief introduction, 

followed by a description of the importance of the main outcome, mental 

health. The main theoretical models behind this research are then discussed. 

This will be followed by introducing the main exposures in this research: child 

ill health (specifically asthma and obesity) and parent’s ill health (parental 

chronic illness) and the literature related to their impact on a child’s mental 

health. Possible pathways for these associations are then proposed and child 

mental health trajectories and their related literature are then outlined. Chapter 

2 ends by delineating previous research gaps, and with a proposal for how to 

overcome them.  

In Chapter 3, the aim, objectives and conceptual framework of the research 

for this thesis are described.  

Chapter 4 presented the dataset used in this thesis, the Millennium Cohort 

Study, study sample, and variables used for all analyses. The way outcomes, 

exposures and all covariates were operationalised, in other words coded and 

classified, is described in chapter 4. 

Chapter 5 gives a description of the statistical methods used for the analysis 

of this thesis’s different models, including regression, path and growth models.  

Moreover, how missing data are dealt with is also discussed in chapter 5.  

Chapter 6 covers all analyses that have been carried out using the MCS 

dataset. In the first section the descriptive statistics of the study sample are 

provided. In the second, the association is tested between mental health 
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scores and the three main exposures (parent’s chronic illness, child asthma, 

and obesity). The third section discusses the testing of mediating pathways to 

explain mechanisms that underlie the predictive effects of physical illness on 

child mental health. In the fourth section, different trajectories of mental health 

outcomes are identified, and whether these identified trajectories are 

differently associated with the selected physical health condition. The chapter 

ends with an overall summary of the presented results.  

Finally, in Chapter 7, a summary of the key results in terms of all objectives 

and hypotheses is presented. This is followed by a discussion of the strengths 

and limitations of the research, comparing the current research findings with 

those from other studies, providing implications for further research and policy, 

and a conclusion 
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Chapter 2: Literature review 
 

2.1 Introduction 
 
Globally, one of the greatest burdens on young people in the current century 

is mental health problems [24]. Around half of these psychological problems 

have their onset before the age of 14 years [25, 26], and these tend to continue 

throughout childhood and adolescence into adulthood. There are several risk 

factors that affect children’s likelihood of developing mental ill-health. This 

research is focused on the importance of one of these factors,  the physical 

health within the family in which children live. 

To reach a full understanding of how such family ill health contributes to 

children’s mental health, the literature review begins with an outline of the 

definition, importance, and burden of childhood mental health, which is the 

main outcome of this research. Then, theoretical models used as a foundation 

to build this study, addressing the importance of the child’s surrounding 

environment, are discussed. This is followed by a highlighting of the 

importance of the early childhood period as a time of vulnerability and 

opportunity [27, 28]. Then, the association between early childhood selected 

adverse physical health conditions, including asthma, obesity, and chronic 

illness of a parent, and mental health problems are explored.  

The research is further extended in order to explore mechanisms that might 

explain the relationship between physical health stressors and children’s 

mental health. Its theoretical underpinning and the factors which may go some 

way to explain the relationship between family ill health and children’s mental 

health are addressed. Finally, the literature and relative theoretical 

background to children’s mental health trajectories are explored. 
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2.2 Mental health in early childhood  

2.2.1 Definition of mental health 

The 1995 Health Advisory Committee report in the UK stressed the importance 

of defining terminology concerning children’s and young people’s mental 

health as a lack of terminological clarity leads to doubt and confusion 

surrounding their condition, its treatment and the allocation of resources [29]. 

‘Mental illness’ or ‘mental ill health’, also termed ‘mental health problems’ or 

‘mental disorders’ imply a greater likelihood of clinically diagnosable illness, 

ranging from anxiety and depression to more advanced psychiatric illness like 

bipolar and schizophrenia in adulthood.  

Children’s mental disorders are described as severe alternations in how they 

learn, conduct themselves and manage their emotions. This can manifest as 

socioemotional difficulties including behavioural, and emotional problems. 

Behavioural problems, which are also called externalising disorders, refer to 

aggression [30], antisocial behaviour, hyperactivity [31], inattention, and 

conduct problems[32]. In comparison, emotional problems, also known as 

internalising disorders, are characterised by depression, anxiety, and peer 

relationship problems [33, 34]. Such disorders occur for various reasons, 

frequently interacting with each other. In some situations, a change in a young 

person’s external circumstances may largely resolve the issue [35]. These 

behaviours can be symptomatic of underlying problems, either environmental 

(e.g., parental conflict and poor parental behaviour) or developmental (e.g., 

autistic spectrum disorders) [36]. In contrast, mental well-being is more 
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concerned with life satisfaction and happiness, in particular in people’s 

feelings about their own lives [37]. This research focuses on the mental ill 

health of children and adolescence, covering both behavioural and emotional 

aspects. 

2.2.2 Prevalence of mental ill health in the UK 

It has been reported recently that one in eight children between 5 and 19 years 

had at least one clinically diagnosable mental disorder when assessed in 2017 

in the UK, yet 75% of them have not had appropriate intervention at a 

sufficiently early age [1, 38]. Girls were less likely to be diagnosed than boys, 

although with age, prevalence in both sexes increased [1, 29]. According to 

the most recent population-level data, among 5-10 years old, 12% of boys and 

6% of girls had mental health problems, while among 11-16 years old, the 

prevalence increased to 14% for both boys and girls [1]. Girls were more likely 

to be diagnosed as suffering from emotional problems whereas boys were 

more likely to be identified as experiencing hyperactivity or conduct problems 

[29]. 

The Mental Health Difficulties in Early Adolescence in the UK report, 

comparing two separate cross-sectional samples of children 11 to 13 years 

old  in 2009 and 2014, revealed similar mental ill health levels in both (19.7% 

compared with 19.0%) [39]. Yet this report indicated a marked increase in girls’ 

emotional problems and a reduction in boys’ “at risk” levels of total difficulty 

over age [39]. 
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2.2.3 The importance of mental health 

Mental health interacts with children’s physical health and capacity for success 

at school, and later at work and in society. Mental disorders constitute chronic 

health conditions that may persist until death.  They are considered a leading 

cause of disabilities in children and can have an adverse long term impact. 

The World Happiness Report cites various sources, concluding that over 50% 

of children with mental health problems in early years will have mental health 

problems as adults [40]. Moreover, aggressive behaviour as a child was found 

to predict an adult’s criminal behaviour, arrests, convictions and spouse 

abuse, also affecting their social relationships. 

Mental health problems cost the UK economy around 70 to 100 billion pounds 

every year, and account for 4.5% of GDP [41]. Such mental health problems 

may have a negative impact on school attendance outcomes, and educational 

attainment. Thus, early recognition of the risk factors that play a role in mental 

health is important for healthy development into adulthood [42].  

Having outlined the importance and burden of mental health, Bronfenbrenner’s 

ecological model and the life course model, which are two of the main theories 

used as a basis for building this study, are reviewed below, while other relevant 

alternative  model are presented in later sections (sections 2.9.1 & 2.10.1).  
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2.3 Theoretical model 

 

2.3.1 Bronfenbrenner’s ecological model of human development 

The early environment’s importance for later mental health has been pointed 

out in previous research, drawing on human development theories to 

conceptualise the risk factors in child development [43, 44]. Bronfenbrenner’s 

[22, 23] ecological model of human development is one of the most popular 

and effective theories that expresses the dynamic, complex and reciprocal 

interaction between individuals and their environment and families. 

Brofenbrenner states that the interactions between person, process, time and 

context have substantial effects on a person’s development.  

Bronfenbrenner’s theory puts the developing human at the centre of five 

interrelated, hierarchical spheres of socialisation moving from the most 

proximal to the most remote as shown by Walker et al in Figure 2.1. These 

spheres are microsystem, mesosystem, exosystem, macrosystem and 

chronosystem (Figure 2.1).  
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Figure 2. 1 Early childhood development spheres of influence. 

 

 

 

 

Source: Walker et al [45] 
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The microsystem consists of interpersonal relationships and direct interactions 

with those in the individual’s immediate vicinity: the family, peer groups and a 

child's school (Figure 2.1). These interactions are not unidirectional. How 

these groups or individuals interact with the child will affect how the child 

develops. In turn, how the child responds to the individuals in the microsystem 

will affect how they treat the child, with more nurturing and supportive 

interactions fostering improved child development.  

The second sphere is the mesosystem, which includes interactions between 

two or more microsystems. In other words, a relationship between a child’s 

family and school is conceptualised as part of the mesosystem. These two 

direct influences may interact to affect a child’s development positively or 

negatively. For instance, when a parent is actively involved at the school, 

communicating well with the teachers, and regularly participating in parent-

teacher meetings, this interaction positively influences the child’s educational 

achievement positively. 

The exosystem involves connections between social settings not directly 

involving the child. For instance, a child’s home experience could be affected 

by their parent’s experiences at the workplace. A promotion could require 

more time away from home, which may cause conflict with or pressure on the 

other parent, possibly leading to altered patterns of interaction between each 

parent and the child.  

The fourth sphere, the macrosystem, is the most sizeable and most remote 

ecosystem for the developing child. This encompasses the child’s culture 

together with the microsystems and mesosystems embedded within that 
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culture. Cultures are not homogenous, and cultural contexts can vary with 

ethnicity, geographic location, socioeconomic status, and, indeed, poverty. 

Even so, a cultural group's members tend to share a common heritage, 

identity, and values, although with time and across generations, 

macrosystems evolve. 

Finally, the chronosystem adds the intrinsic dimension of time to a child’s 

development. This sphere comprises the pattern of external events and 

transitions across the life course, and changes in socio-historical 

circumstances. For instance, it has been found that in the first year following 

a divorce, its negative influence on children often peaks. By the time two years 

have elapsed after the divorce, family interaction is becoming more stable 

again.  

The five spheres are interconnected and all affect children’s development 

simultaneously. However, this research focuses at the microsystem of the 

family, which impacts children’s well-being. Specifically, how aspects of 

physical health within the home environment could act as psychosocial 

stressors and affect children’s mental health. 
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2.3.2 Life course model 

The life course approach is another notable theoretical perspective influencing 

this research’s conceptual framework.  Unlike the aetiological model of the 

preceding theory, this is a multi-disciplinary framework encompassing many 

exploratory models [46]. Life course epidemiology can be defined as the study 

of the long term effects on later health or disease risk, of physical, social and 

biological exposures during gestation, childhood, adolescence, young 

adulthood and later adult life [47]. This takes into consideration that community 

and individual health and well-being depend on interactions between risk 

factors and protective factors, beginning in early life and extending throughout 

the life course. The Marmot review stresses the significance of the life course 

perspective to conceptualise how individuals gather positive and negative 

influences through life on their health [48]. 

One of the life course models is called the accumulation of risk model [49]. Its 

purpose is to assess the severity of biological systems’ accumulated 

impairment as the numbers, seriousness or duration of exposures increase 

and as body system gradually come to be less capable of repairing this 

damage with increasing age [50]. The accumulation of risk model stems from 

Riley’s [51] notion of insult accumulation, the idea that life course exposures 

or insults, whether clustered or independent, gradually accumulate via 

episodes of injury or sickness, harmful environmental conditions, and 

behaviours which impede good health.  

A further life course based model is the pathway model, which considers 
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pathways and mechanisms potentially involved with linking exposures to an 

outcome [52]. The model refers to a series of related exposures, where one 

follows the next [50]. Factors such as educational achievement, lifestyles, 

health behaviours, and social class are pointed to. These are imputed to 

function as a mediators between events early in life and adult health [53]. For 

example, childhood adversity might restrain educational opportunities which 

then limits socioeconomic material prosperity and resources. This in turn 

affects health behaviours, potentially resulting in reduced health in old age.  

In addition to these two life course models, a person’s life stages are all 

connected and linked with others’ lives in society, and also to previous and 

future generations of their families [47]. This approach suggests an individual’s 

whole trajectory through life can explain specific future outcomes [53, 54]. 

Thus a trajectory offers a long term perspective of one aspect of the 

individual’s life, with time. These aspects comprise social (e.g. work, marriage, 

socioeconomic position), physiological (e.g. lung function), or psychological 

states (e.g. depression). 

 Longitudinal investigations of health involve how individual trajectories 

develop along different pathways [55]. Such trajectories can be stable, 

fluctuating, or deteriorating, since some individuals maintain good health as 

years pass while others do not, or have always been in poor health [55]. Health 

trajectories indicate  continuous developments and reflect individuals’ health 

histories. The concept of trajectories therefore implies a long term approach, 

unlike a transition, which concerns short-term events or movements [49].  

Finally, the life course perspective emphasises the timing of causal actions 

[56]. Specifically, the critical period model presumes the differences in health 
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across social groups are in part explicable by exposures occurring in particular 

developmental periods [49, 56]. Such exposures include sickness, divorce, 

deprivation and risky behaviours (for instance smoking and unbalanced 

nutrition). Because of their timing during critical periods in an individual’s life, 

such events are considered to possibly result in irreversible damage or illness 

[53]. As the term “critical period” tends to indicate biological determinism for 

social scientists, the concepts of a “sensitive period”, or a “time associated 

with vulnerability” are preferred [57-59]. Such expressions convey a less 

deterministic model, the underlying assumption being that an exposure in a 

particular period of the life course raises the risk of harm rather than 

necessarily resulting in irreversible damage[50].  

Life course epidemiology also pays special attention to the long term results 

of exposures early in childhood on later life [53]. A consistent finding in 

psychiatric epidemiology is that adversity in childhood, such as stressful life 

events and maltreatment, is one of the strongest determinants of mental health 

problems throughout later life [60-62].   

Central to the present study are investigations into the significance of the life 

course accumulation of risk, pathway and trajectory models, and also the 

timing of exposure to psychosocial stressors.  

Before discussing the previous literature related to the harmful effect of a 

family’s physical ill health on children’s mental ill health, the importance of 

early life experiences as a time of vulnerability and opportunity are considered 

in the next section. 
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2.4 Early child development: A time of vulnerability and 
opportunity 
 
As we have now entered this century’s third decade, early childhood 

development (ECD) has become recognised as crucial for the lasting success 

of families, communities, and countries [7, 63]. ECD, defined as the period 

from the prenatal in utero stage until eight years, is considered the most 

intensive period of development [27, 64]. This period is extremely sensitive for 

adverse exposure to psychosocial stressors in a child’s life, strongly impacts 

the rest of our lives, and holds the greatest opportunity for positive influences 

[27, 65]. 

Early childhood is critical for development of children’s foundational 

socioemotional features [5]. Early experiences of responsive and warm 

relationships with peers and caregivers may aid fostering their foundational 

emotional and social competencies, including the capacity to independently 

get on with others and handle aggressive behaviours and negative emotions 

[6]. Such early patterns form the basis for attaining later developmental 

milestones [66, 67], to access physical and mental health, and ultimately to 

become productive and economically successful adults [68].  

Previous research estimates that, globally, around 80 million children (1 in 

every 3 preschool age children) under age five in low and middle income 

countries (LMICs) experienced socioemotional problems in 2010 [5]. In 

addition, it has been estimated from Multiple Indicator Cluster Survey (MICS) 

data, in particular, the Early Childhood Development Index (ECDI) data, 
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indicate over a third of 3-4year olds children residing in LMICs were not on 

track in their cognitive and socioemotional development [69, 70]. In more 

developed countries, children in low socioeconomic position (SEP) families 

and those in remote locations are more likely to experience developmental 

vulnerability than children in middle/ high SES families and those not living 

remotely [10, 12, 71].  

Early adverse experiences have been considered the origin of inequality 

between and within populations as more advanced brain development 

depends on previous phase completion[72]. Such previous phase completion 

is reliant on expected environmental input to attain its full genetic potential 

during the critical ECD stage [11, 73]. Such environmental input is vital to 

support the functions of emotional and cognitive control, language and 

memory [73].  

Children’s socioemotional development can be hindered by early adverse 

exposure that negatively interferes with brain development such as poverty, 

child ill heath, exposure to chronic family stress, poor parental behaviours and 

psychosocial deprivation. These factors undermine educational achievement 

and adult productivity [28, 74]. Although previous work found that 

disadvantages from birth imply enormous talent wastage [6], early intervention 

could change this trajectory as the brain’s extensive neural plasticity in early 

life provides it with high sensitivity to positive environments [75].  

Having outlined the importance of the early childhood period in promoting poor 

outcomes, the next sections of the literature review particularly focus on 

chronic physical ill health as an early childhood stressor for mental health 
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outcomes. A chronic illness is defined as "a health problem being present for 

at least three months" [76, 77]. The discussion turns to how  chronic physical 

illness in the child or one parent can increase the risk of children’s mental ill-

health.  

2.5 Child’s chronic physical illness  
 
In the UK, findings from the Health Survey for England showed that 16% of 

children between 0 and 15 in 2018 were reported to have chronic illness, 

among which respiratory conditions were the most common [78]. A child’s 

chronic illness adversely influences the child, the family, and society [79]. 

Childhood chronic illness can result in functional impairment, dependencies to 

make up for restricted function, and above average requirement for health care 

[80]. A chronic illness for a child or an adolescent poses many obstacles: it 

affects going to school regularly, participating in regular school work, or 

engaging in the usual childhood activities [81, 82]. In addition, attention or 

treatment from a doctor is frequently needed, as is regular medication or 

equipment [83]. 

Children with chronic illness are often quite challenged in terms of their 

psychological well-being, reporting significantly increased risk of psychiatric 

disorder compared to healthy children [84, 85]. A meta-analysis showed that 

children living with chronic physical illness are more susceptible, in childhood 

and adolescence, to psychosocial problems [86]. A later meta-analysis 

indicated that adults with chronic physical illnesses beginning in childhood 

tend to experience emotional problems more so than those without [77].   

Using USA data from the National Centre for Health Statistics at the Centres 
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for Disease Control and Prevention, a cross-sectional study of 102,353 

children aged 0-17 also suggested that chronically ill children (e.g., cystic 

fibrosis, heart and blood problems, asthma, allergies) have almost three times 

the risk of developing emotional and behavioural problems, compared with 

healthy children [87]. Previous studies indicated that, as chronically ill children 

become older, their psychological problems may either lessen or be sustained, 

becoming more entrenched with time [77]. However, limited evidence exists 

associating childhood chronic illness to later mental ill-health.   

Each type of chronic illness in children presents its own challenges. Of these, 

asthma and obesity are considered of concerning worldwide. The World 

Health Organisation (WHO) announced them to be among this century’s most 

important challenges to public health [88, 89], and for this reason a decision 

was made to focus on these two conditions in this thesis. An overview of the 

prevalence of these two conditions, and the cost, consequences and 

association with adverse child mental developmental outcomes is given in the 

following sections (2.5.1 & 2.5.2). 
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2.5.1 Asthma 

2.5.1.1 Asthma: prevalence, complications and economic burden 
 
Globally, asthma is the most common chronic disease in children [90-92], 

causing sensitivity to the airways and characterised by recurrent wheeze and 

breathlessness due to several environmental factors [93]. Prevalence of 

asthma in childhood varies widely between and within countries [94-96] but is 

increasing [97], with 14% of the world’s children affected [88]. 

UK information reveals almost 8 million people diagnosed with asthma at least 

once in their lives. This figure currently exceeds 12% of the population [98-

100]. In 2019, on average, 1 in 11 children in the UK suffer from asthma [101, 

102]. It was estimated that there are 2-3 asthmatic children in every classroom, 

making the UK one of the countries with the highest prevalence of childhood 

asthma worldwide [103, 104].  

Asthma associated morbidity is widespread and includes emergency 

department visits, outpatient appointments and hospitalizations [105, 106]. 

Hospitalizations for asthma for 10-18 years old rose between 2010/11 and 

2016/17 in England [102]. In UK, according to the Annual Asthma Survey 2018 

report, asthmatic children constituted the largest proportion of hospital 

emergency admissions [107], 45% of < 18 years who are asthmatic had 

attended emergency care in the last 12 months.  

The economic burden of asthma is among the highest for chronic health 

diseases worldwide [108, 109]. UK national database have revealed that 

roughly 10% of primary care prescribing expenses are for asthma and other 
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allergic problems; NHS expenditure for asthma management of patients at all 

ages sits at approximately one billion UK pounds annually [99, 104].  

The burden of childhood asthma can affect the family, especially the primary 

caregiver whose mood, emotional stability, spare time, leisure and resistance 

to stress can be compromised [110-113] [114], and increased work 

absenteeism is reported [115, 116]. Childhood asthma has been linked to 

lower adult health and SES, lower adult income, underpayment and fewer 

chances of employment, leading to financially instability [117-120].  

The peak of asthma’s onset is during the highly impressionable years of early 

childhood [88, 121]. Children with asthma could experience restrictions in their 

social activities, everyday lives and time spent at school despite the availability 

of effective management [122-124]. Its severity can impact children’s quality 

of life [110, 125].  

Asthmatic children are often dependent on their parents, thus hindering their 

socialisation and possibly their maturation, potentially leading to loneliness, 

depression, lower self-esteem and possibly affecting peer relationships [126-

129]. Thus, asthma can have a great impact on children emotionally and 

behaviourally, which will be explored in the following section. 
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2.5.1.2  Impact of asthma on child’s mental health 
 
Asthmatic childrens’ risk for anxiety and depression is higher that of the 

general population [130] . One 2011 meta-analysis assessed the behavioural 

problems of children and adolescents (aged ≤ 18 years; mean age of 10.6 

years) with chronic physical illness, asthmatic patients being the largest 

subgroup [86]. In general, an elevated level of behavioural problems among 

all chronically ill patients was found, and higher levels of internalising and 

externalising problems in asthmatics compared to the non-asthmatic group.  

This supports McQuaid et al meta-analysis where asthmatics exhibited 

increased risk of internalising behaviour problems [131]. They found that 

asthma had a smaller effect on younger patients (<6 years) for internalising 

and externalising behaviour problems.  Boys were more likely to show 

externalising behaviours. However, as most studies were cross-sectional, this 

major limitation cannot be ignored. 

Lu and his team conducted the first meta-analysis examining depressive and 

anxiety symptoms among adolescents (13 to 18) with asthma in comparison 

to non asthmatic healthy peers in developed countries [132], involving eight 

studies. The aggregated prevalence of depressive and anxiety symptoms was 

considerably greater for asthmatics. Depressive symptoms’ prevalence 

among asthmatic adolescents was around one in four compared to one in ten 

in non asthmatic adolescents.  The odds of developing depression and anxiety 

among asthmatic adolescents were 2.09 (95%CI: 1.65- 2.64) and 1.83 (95% 

CI: 1.63- 2.07) higher respectively, than for the control group. 
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Only a few longitudinal studies assessing the impact of childhood asthma on 

mental health problems were identified. Most recently, the prospective UK 

ALSPAC1 study examined if asthma symptoms were linked to poorer mental 

health in school, as reported by the teachers of children at age 8 [133]. Child 

wheezing was reported by the child’s mother, with the classifications as: 

‘none’, ‘early onset transient’ (infancy/preschool only), ‘persistent’ 

(infancy/preschool and at school age), and ‘late onset’ (school age only) [133]. 

No association between children with wheeze and teacher reported 

internalising or externalising behaviours at age 8 was observed in the fully 

adjusted model.  

This contradicts an earlier ALSPAC study finding showing that persistent 

wheeze was linked to mother reported internalising and externalising 

outcomes[134]. The authors argued that this might mean wheeze has less 

influence on a child’s behaviour at school than at home [133]. However, in 

another large UK study, asthmatic children of 5-15 years, particularly those 

with ill health, were reported by their teachers to have more internalising and 

externalising problems than their healthy peers [135]. The mixed findings of 

prior studies may be due to maternal reporting bias, or teachers either not 

noticing or not perceiving children’s behavioural problems.  

Many cross-sectional studies have repeatedly identified an association 

between childhood asthma and psychological symptoms [136-140]. Ballardini 

and his colleagues found that children with asthma symptoms at average age 

6.5 years ran a greater risk of accompanying emotional problems [140]. In 

 
1 Avon Longitudinal Study of Parent and Children. 
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support of this, Hammer-Helmich’s team identified that children with current 

asthma symptoms, and not those ever diagnosed with asthma, had higher 

SDQ scores of emotional, conduct and hyperactivity problems using health 

survey of children aged 3, 6, 11 and 15 years in Denmark [141].  

Lahaye and associates’ study confirmed earlier results that asthma increased 

the risk of internalising behaviour, with boys more so than girls [142]. 

Blackman and Gurka, studying children under 18 in the US, indicated the odds 

of having emotional problems (OR 1.82, 95% CI 1.43-2.33), conduct issues 

(OR 1.62, 95% CI 1.27-2.05), and a drop in school attendance (OR 2.17, 95% 

CI 1.77-2.67) were higher among asthmatics compared to non-asthmatic 

irrespective of sex, ethnicity, age and family SES [136]. In the UK, data from 

633 preschool children (at 3 years) found a significant association for three or 

more wheezy attacks and behavioural problems (OR = 1.023, P = 0.03) [138].  

In contrast, some studies suggested that asthmatic children did better than 

expected [143, 144]. For example, Letitre et al’s analysis revealed no 

statistically significant differences in the prevalence of anxiety, depression, or 

low self-esteem between well-controlled asthmatic children and their healthy 

non asthmatic peers [143]. Another Canadian study, conducted on children 

diagnosed with mild to moderate asthma aged between 5 to 12 years, found 

that psychological difficulties including both emotional and behavioural 

problems were not increased in these children [144].  They added that the 

psychological adaptation of asthmatic children was not determined by 

disease-related variables (measures of disease severity), but strongly by the 

emotional climate of the family. Results from a US study revealed that no 
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cross-sectional or longitudinal association was identified between early onset 

(9 to 24 months) or later onset (4 years) of asthma and child behaviour at 4 

years [145]. In another study, Feldman and colleagues found no long-term 

significant association between baseline childhood asthma (Wave 1) and 

internalising behaviour one year later (Wave 2) [146].  

Overall, results for asthma’s association with mental health outcomes are not 

conclusive. Even when an association  was observed between asthma and 

mental health outcomes, the direction of association  was not clearly 

established. Thus, the literature lends support to the need for further research 

on how asthma impacts on children's mental health. 
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2.5.2 Childhood Obesity 

2.5.2.1 Obesity: prevalence, complications, and economic burden 

Childhood obesity and its associated risks have become a major health 

concern [147-149]. Body mass index (BMI) is a measure used to determine 

childhood obesity. Obesity is defined as a BMI at or above the 95th 

percentile for children and adolescents of the same  [150]. 

In 2013, the American Medical Association decided to recognise obesity as a 

chronic disease that requires medical attention [151]. The substantial rise in 

obesity and overweight in developed and developing countries [152-155] has 

been described as a global pandemic [156, 157]. According to WHO, 40 million 

children under the age of 5 were overweight or obese in 2018 worldwide [158]. 

Over the past four decades, there has been a tenfold rise in the population of 

obese children and adolescents (aged five to 19 years) [159]. 

Recently, the National Child Measurement Programme (NCMP) showed that 

in 2015/16 over a fifth of reception year school children (4-5 year olds) and 

over a third of Year 6 (10-11 year olds) were overweight or obese [160], with 

obesity fluctuating between 14% and 17% from 2008 to 2015 [161]. Results 

from the 2017 Health Survey for England (HSE) revealed 29% of boys and 

girls aged 2 to 15 years old were either overweight or obese, with 17%  being 

obese [162]. 

 Strong evidence suggests obesity in children and adults is linked to increased 

risk for some cancers, joint and bone problems, cardiovascular disease, 

hypertension and type 2 diabetes, respiratory and endocrine complications, 



 54 

and general physical discomfort [163-168]. Moreover, it was found that obesity 

could lower life expectancy. In 2015, worldwide, 4 million deaths, 4 % of years 

life lost and same percentage of disability-adjusted life-years (DALYs) were 

caused by overweight and obesity[169] . Obesity can therefore cost health 

care with one estimate at £5.1 billion in 2014/15 for the UK government [170].  

Obese children have more likelihood of becoming obese adults therefore 

various risks and complications of obesity apparent in childhood are likely to 

persist, and worsen, with time [171]. While obesity’s impact on physical health 

and its economic burden are clear, less is known of its effect on child 

developmental outcomes, including their mental health and this is now the 

focus. The following section reviews the most recent studies investigating 

childhood obesity’s impact on a child’s mental health. 
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2.5.2.1 Impact of obesity on child's mental health 
 
Obese children and adolescents face stigmatisation [172-174]. It has been 

argued their psychological well-being is consequently compromised. Strong 

evidence suggests a link between obesity and mental ill-health for teenagers 

and adults, with weaker evidence for younger children and the direction of 

causality is not always clear [174-177]. 

A recent systematic review, used six international literature databases (2004-

2014) and only included Australian children aged 0-18 years, indicated that 

overweight/obese Australians of this age, compared with their normal weight 

peers, experienced greater negative psychological outcomes (lower ratings on 

health-related quality of life, depression, and low self-esteem) [178].  

In the UK, MCS data was used  [179] to identify BMI trajectories across ages 

3 to 11, to examine early BMI trajectory predictors and investigate the 

socioemotional difficulties and risky behaviour associated with particular BMI 

trajectories in early adolescence (age 11). The authors identified four BMI 

trajectories including stable, decreasing, moderately increasing and highly 

increasing. They also concluded the risk of child obesity was socially patterned 

and the magnitude of inequalities widened across childhood, and they stated 

that unhealthy BMI trajectories, including both moderately and highly 

increasing trajectories, were associated with socioemotional difficulties 

(emotional, conduct and peer problems) and worse mental well-being (low 

self-esteem, unhappiness and body dissatisfaction).  
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In another study, also using MCS data, Griffiths and his colleagues examined 

childhood obesity’s longitudinal effect on emotional and behavioural problems 

[180]. Obesity at age 3 was linked to peer relationship issues at 5, but only for 

boys. They concluded that childhood obesity was associated with abnormal 

mental health from a very young age and boys were at particular risk. 

Gatineau and Dent [181] summarised current evidence for obesity’s link with 

mental health for UK children, adolescents and adults. Results were 

inconclusive for children and adolescents, though several possible mediators 

and moderators were proposed.  Obesity’s correlation with mental ill-health 

increased with age and was stronger for girls [181]. In addition, physical 

inactivity, and poor body image and self-esteem were found to be the most 

important mediators.   

With a representative sample of high school students in Amsterdam, the 

Netherlands, a recent cross-sectional study [174] identified that overweight or 

obese adolescents reported psychosocial problems and suicidal ideation more 

frequently than their normal weight peers, with victimisation being a mediator 

in this link. 

Other studies could not find any significant impact of childhood obesity on 

behavioural problems [182, 183]. However, Lawlor and associates’ research 

combined overweight and obese groups [182] and Drukker’s study did not 

differentiate for sex [183]. These results found in the previous literature 

highlights the importance of understanding the association between obesity 

and children's mental health. 

After reviewing the literature related to effect of child's chronic ill-health 
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indicators (asthma and obesity) on mental health, the following sections 

summarise the association between parents' chronic illness and mental health 

in childhood 

2.6 Parents’ chronic illness 

2.6.1 Parents chronic illness: prevalence, complications and 

related theories 

Globally, about 10% of children are raised in a home with one parent 

experiencing chronic illness [108, 184, 185]. In western countries, 5-15% of 

children live with a chronically ill parent such as diabetes, cancer, epilepsy, 

cardiovascular disease, HIV/AIDS, multiple sclerosis, Parkinson disease, 

rheumatoid arthritis, and spinal cord injury [186, 187]. The most recent census 

disclosed (Office for National Statistics, 2011) almost 166,000 English children 

(aged 5-17) gave care to a parent with a chronic condition or disability [188]. 

These young carers offer personal care, emotional support, and manage some 

of the household budgeting.. Parentification is the process of role reversal 

where a child is feeling and acting as a parent to their own parents, as well as 

caring and taking responsibility for them, which can result, in extreme cases, 

in a child trying to fill the void of the alienated parents’ emotional life [189]. 

Fairly substantial evidence points to the adverse impact of such parentification 

on social and mental health outcomes [190-192].  

With such immediate and irreversible alternations in their family, children may 

also experience a mixture of emotions: highly frustrated, angry, even guilty 

and ashamed, which contribute to greater internalising issues [193]. The 

change from living with a healthy parent to one chronically ill can lead to the 

loss of a parental figure, which may be very upsetting [194]. Even so, in both 
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research and clinical practice, these children are frequently invisible or receive 

quite limited attention and professional support [195].  

Several theories and hypotheses have been suggested which attempt to 

explain the psychosocial effect of parents’ health on children’s mental health. 

Conger's family stress model, Rolland's Family System-Illness Model and 

Hocking and Lochman's transactional stress and coping (TSC) model are 

some of the most common in the field. The family stress model is presented 

in later sections (sections 2.9.1) while the other two are discussed below. 

Rolland’s family systems model [196] and Hocking and Lochman’s TSC model 

[197] indicate that characteristics of parental illness (e.g. severity, illness type, 

presence of disability, onset, course) influence child and adolescent 

adjustment via several family adaptation processes. According to Rolland, if 

during childrearing in the life cycle, a parent develops a chronic illness, the 

family’s capacity to follow its developmental course is seriously challenged. 

Furthermore, major family system variables such as cohesion, adaptability and 

communication styles between members of the family are considered to 

impact family  functioning, via these variables’ interactions with the nature of 

the illness.   

 In addition to family functioning, Hocking and Lochman’s [197] propose that 

children’s cognitive processes and coping methods for stress significantly 

influence their adjustment outcome. When children and adolescents are faced 

with parental illness, they might use range of cognitive and adaptive process 

so as to comprehend and interpret what this illness means and what part they 

can play in dealing with it. Children’s understandings of the seriousness, 



 59 

stressfulness, and uncertainty of parental illness strongly influence their 

emotional and behavioural outcomes [198-200]. 

Because of the above, it is important for practitioners to appreciate that 

children of parents with a chronic illness are at a higher risk of mental health 

problems than children from healthy families [201, 202]. This will be discussed 

in the following section. 

2.6.2 Impact of parent chronic illness on children’s mental health 

Research comparing children of the chronically ill with children of ‘healthy’ 

parents suggests that the former are at risk for socioemotional and behavioural 

problems [187, 203, 204].  

A 2010 meta-analysis was conducted in the Netherlands using studies 

focusing on children under 18. It included 19 studies published between 1990 

and 2010 evaluating the behaviour of children of chronically ill parents 

compared with children of non-chronically ill parents [108]. Findings suggested 

that children of chronically ill parents display significantly higher internalising 

(withdrawal, depression and anxiety) and externalising behavioural problems, 

more so among younger children and younger parents, lower SEP families 

and parents with illnesses of longer duration.  

According to cross-sectional analysis using UK MCS data at child’s age 3 

years, children whose mother was reported to have poor health were at four 

times higher risk of having high total difficulties scores than children of mothers 

in the best health group at age 3 [42]. Other subsequent studies have also 

confirmed higher risk of emotional and behavioural problems in children of 
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poor health mothers and suggested that the mother health was found to have 

a stronger impact on the child’s health than the father's  [65, 205, 206].  

Two multi-level cross-sectional studies in the Netherlands in 2012 and 2013 

involving children and adolescents aged 10-20 years whose parents had 

chronic illness found greater internalising yet similar externalising behavioural 

problems than among the group of children and adolescents with parents 

without chronic illness [207, 208]. The first study argued that alienation from 

parents accounted for differences in behavioural problems [207], supporting 

the attachment theory. The second study supported the stress theory, showing 

the at risk group (n=161) rated more highly on caregiving variables, 

internalising behaviour, stress and daily hassles than the normative group 

(n=112). Many other cross-sectional studies have indicated an association 

between a child’s behavioural problem and variables associated with the 

negative impact of a parent’s illness on child well-being [204, 209-212]. While 

the burden is clear, the mechanisms and mediators are not.  

Some other studies have found results contradicting the harmful effects of 

parental illness reported in the above mentioned literature [213]. Jantzer et al 

[214] and Razaz at al [103] suggested that children of chronically ill parents 

function similarly to or better than their counterparts. Moreover, Annunziato 

and colleagues in the US explored 812 mother-child pairs in single parent 

families [215], finding no differences between children of ill mothers and those 

of healthy ones for depression, internalising, externalising and positive 

behaviours. A recent survey of Dutch students found that the negative effects 

of growing up with a mentally ill family member pose a greater risk than with 
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one who is physically ill [216]. Another study using sample of USA children 

found that ill parent emotional well-being rather than physical illness per se 

increases the risk of negative consequence [217]. 

So far, a growing body of literature has studied the impact of parent’s chronic 

illness on child development, including mental health. However, many of the 

studies found were conducted in developing countries where the 

socioeconomic environments are different from those in developed ones. To 

the author’s knowledge, no prospective longitudinal study has been carried 

out to explore the impact of chronically ill parents on children’s development 

[187, 218]. Prior research demonstrated that parental illness affects children’s 

psychosocial functioning in many areas with variable extents. For this reason, 

the continued investigation of the effect of parental health on child 

development, including mental health, is vital. 

Having presented a review of the literature on the relationship between chronic 

physical illness and socioemotional difficulties in childhood, the discussion 

turns in the following two sections (2.7 and 2.8) to possible factors associated 

with exposures and outcomes, and which may confound or moderate these 

associations.   
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2.7 Possible confounding factors  

2.7.1 The role of socioeconomic position (SEP) 

Socioeconomic position (SEP) is associated with health, with a rise in SEP 

linked with significant health benefits [219]. This is explained in various ways.  

The most popular explanation, based on the economic theory of human 

capital, proposes that wealthier parents can pay for or invest more in their 

children, leading to better results (see Figure 2.2) [220, 221].  

 

Figure 2. 2 The economic investment model  

 

      

Source: Cooper and Kerris[220]  

 

A further potential explanation for the association between low income and 

child outcomes concerns parenting behaviour [220]. According to Conger and 
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colleagues’ family stress model [222], it is suggested that a low income raises 

parental stress, which inhibits a parent’s capacity to give quality care, 

negatively impacting on children’s outcomes [222, 223]. Known as the family 

stress model, this will be outlined with more detail in later sections (section 

2.9. 1).  

A third potential explanation is that some other parental features are 

associated with their income, for example their education, behaviours, 

motivation, attitudes and beliefs, which affect children’s outcomes [221, 224, 

225]. 

In the UK, research using the MCS has shown that parent health scores were 

socially patterned. For example, 78% of mothers with a postgraduate 

qualification had very good health, compared with 51% with no qualification 

[42]. Similar patterns were seen for occupations, poverty and housing tenure 

for both mothers and fathers [42].  

Research does show that socioeconomic circumstances affect the association 

between adverse family physical health and child development. Chen [203] 

suggested in his literature review that, for families on low income with little 

support, managing the demands of long term illness imposed on the family 

could be especially hard [108, 198, 226]. Therefore, children from these 

families are possibly the most susceptible to maladjustment (e.g., learning 

problems, psychosocial adjustment, behavioural problems).  

In other studies, Datar and Sturm found a strong attenuating effect of 

socioeconomic circumstances, in particular family income and maternal 

education, when studying differences in children’s cognitive scores according 
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to their weight status [227].  

In the UK, results from the Millennium Cohort Study shows that BMI 

trajectories among children aged 3 to 11 years were socially patterned. 

Unhealthy trajectories appeared to be disproportionately represented among 

the socially disadvantaged and these were associated with adverse 

behavioural outcomes[228]. In another study using that same data (MCS), low 

socio-economic position SEP was particularly important in accounting for the 

higher behavioural problems among children whose fathers had poor 

health[42]. 

2.7.2 Demographic factors 

2.7.2.1 Mother’s age at birth 

A higher maternal age was linked to enhanced health and development, 

beyond birth and for the postnatal period [229, 230]. In contrast, children with 

teenage mothers frequently experienced numerous health problems, including 

the heightened risk of prenatal death, premature birth, low birthweight [231, 

232], greater obesity [233], and more risk of asthma [234]. Also, early age at 

first birth has a long term impact for women’s health as they grow older, 

including the potential for diabetes and cardiovascular disease [235]. 

Children of teenage mothers tended to experience weaker socioemotional 

outcomes than those with more mature mothers [230, 236-238]. Teenage 

mothers tend to have fewer socioeconomic resources and assets than their 

peers [239]. In addition they have fewer parenting skills than older mothers 

and tend not to be married, which may also put their children at risk of poorer 
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socioemotional outcomes. According to one longitudinal study, for each year 

that a mother delays the first birth, there is a 0.02 to 0.04 standard deviation 

rise in school attainment and a similarly sized lessening of behavioural issues 

at child age 13 years [230]. Applying mediation analyses, this study identified 

postponing first birth is advantageous for children mainly because mothers can 

complete more years of education. 

Using the MCS and the National Evaluation of Sure Start Study (a random 

sample of children in deprived areas), Sutcliffe and others found that children 

of older mothers had fewer socioemotional problems [236]. An analysis 

structured by maternal age indicated that, at 3 and 5 years, when compared 

to those with mothers in the oldest category (>33 years), children of mothers 

in the youngest age category (<22 years) had higher mean socioemotional 

difficulties scores. More recently, research using the MCS concluded that 

when mothers were 30-39 years old at the child’s birth, this reduced total 

difficulties outcomes significantly, especially at child ages 7 and 11 (with these 

ages having greater coefficient). This effect was found to be weaker for 

internalising than externalising outcomes [240]. 

2.7.2.2 Birth weight 

Birth weight, as a marker of the intrauterine environment, has been the focus 

of extensive epidemiological research in relation to later health and illnesses 

[241-244]. Low birth weight was linked to the greater risk of cardiovascular 

disease, adverse psychiatric outcomes [245], and asthma [246-248]. In 

contrast, a high birth weight, defined as ≥3500 g, was also connected to the 

increased chance of children’s obesity [249, 250].  
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A low birth weight has also been connected with children’s mental ill health 

[251, 252]. Results from the Early Childhood Longitudinal Study-Birth Cohort, 

a nationally representative study of 10,700 children born in the USA indicated 

that lower birth weight was associated with worse socioemotional outcomes at 

age 4, with stronger effects for lower SES children [253]. In addition to that, a 

recent MCS-based study documenting an increase in birth weight was 

associated with pronounced internalising and externalising skills at age 5 

[254]. 

One explanation is that the immature nervous system is prone to abnormal 

development and injury, meaning that infants with a low birth weight show 

widespread changes in brain connectivity and network architecture [255]. 

These neurodevelopmental shifts have been demonstrated to predict later 

neurocognitive function and persist in adults [256]. 

2.7.2.3  Ethnicity  

Evidence indicates some ethnic variation in a range of health markers across 

the life course [257-259]. Such ethnic inequalities can be interpreted as a 

result of the ethnic group’s features, or due to the economic and social 

disadvantages of certain ethnic minorities. Such minority groups have a 

greater risk of most main chronic diseases than whites [260]. Previous studies 

indicate extensive ethnic disparities among US children in terms of the health 

care received for chronic physical conditions [261].  

While there has been considerable research into ethnic variations in children’s 

socioemotional difficulties, inconsistencies abound over time. In the UK, 

children in Indian, Pakistani and Bangladeshi families were found to have a 
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greater risk of socioemotional difficulties. Kelly et al [262] who investigated 

ethnic differences in children’s socioemotional difficulties at age 7 years using 

the MCS study found children from Pakistani, Bangladeshi and Black 

Caribbean families had greater total difficulties scores than white children, in 

an unadjusted model. However, with adjustment for SEP, mother’s 

psychological distress and different family environment and routines variables, 

the findings for socioemotional difficulties among Bangladeshi and Black 

Caribbean were not statistically significant whereas Pakistani children scored 

0.69 unit higher on socioemotional difficulties score than white children. Other 

MCS research into adolescents indicated fewer socioemotional difficulties 

among Indian and Pakistani groups, and most other ethnic minorities; Asian 

children (at age 11 and 14) were also found to have better mental health 

compared to whites [240, 263, 264]. 

2.7.3 Mother’s healthy behaviour 

2.7.3.1 Smoking 

In utero development is one of the most crucial times at which adverse 

intrauterine conditions and exposures may affect the foetus’s development 

and heath and behaviour postnatally [265, 266]. For instance, findings show 

the global increase in asthma is statistically significantly related  to pregnant 

mothers’ smoking [267]. Other research indicates that children of smoking 

mothers are at greater risk of being overweight or obese, compared to children 

of non-smokers [268]. 

A growing body of research has suggested that women’s smoking during 

pregnancy is linked to their children’s adverse mental health outcomes [269-
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271]. A multivariate analysis of behavioural outcomes (SDQ), again with MCS 

data, led to this result, in terms of externalising problems and higher total 

difficulties score in children aged 5, 7 and 11 years [240] . Other data from the 

prospective community based EDEN birth cohort study of 1113 families in 

France followed from pregnancy in 2003-2005 until the child’s 5th birthday 

indicated an association between maternal smoking in pregnancy and child 

socioemotional difficulties. This was still the case after adjusting for both SEP 

factors (family income and parental education) and developmental factors 

(breastfeeding status, premature birth and birth weight) [272].   

2.7.3.2 Alcohol drinking during pregnancy 

There is widespread recognition that excessive prenatal alcohol consumption 

is deleterious to the foetus [273, 274]. Prior research indicated that prenatal 

light drinking is not associated with adverse behavioural or cognitive 

developmental outcomes in early and middle childhood [275-277]. Other 

studies linked moderate and binge prenatal alcohol drinking to a reduction in 

the child’s academic ability and more hyperactivity and inattentiveness in early 

adolescence [278, 279]. Kelly et al, using MCS data, found children born to 

mothers classified as light drinkers were less likely to score highly for 

behavioural problems, including total difficulties, externalising and 

internalising problems. Those born to mothers classified as heavy or binge 

alcohol consumers were identified as more likely to have high scores at age 3 

in comparison to children born to abstainers [275]. 
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2.7.3.3 Breastfeeding 

The current literature indicates that the risk of chronic disease is higher in 

children who have not been breastfed in infancy compared to those who have 

been [280]. There are various short- and long term benefits established for 

breastfeeding in relation to maternal and child health. These include greater 

neurodevelopment and infection protection during infancy, reduced likelihood 

of obesity later in childhood, and, among breastfeeding mothers, a decreased 

risk of type 2 diabetes and breast cancer [281]. The benefits for children, 

irrespective of SES, are supported by a number of studies [282]. 

Evidence suggests that breastfeeding affects the emotional and social 

development of both children and adolescents[283]. In a recent systematic 

review, children breastfed for at least three or four months were found to have 

fewer total behaviour disorders in childhood [284]. These researchers 

identified a chemical explanation, positing that the oxytocin which triggers 

breast milk release through a baby’s suckling, warmth and touch promotes the 

infant’s socioemotional functioning by enhancing positive tendencies 

(approach) and reducing negative tendencies (withdrawal and anxiety).   

Another publication using MCS study identified that children breastfed for four 

months or more had less likelihood of an abnormal total SDQ score at age 5 

compared with similarly aged children never breastfed [285]. Similar results 

were found for all SDQ subscales. The adverse mental health effects of not 

being breastfed seemed to extend into adulthood. A longitudinal study 

following adults from 20 to 40 years indicated adults never breastfed 
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demonstrated significantly more aggressive behaviour compared to adults 

breastfed as children [286]. 

2.7.4 Family structure 

2.7.4.1 Family stability 

A number of studies have found child development to be negatively influenced 

by familial instability, with the greatest effect on the socioemotional domain 

[287-289]. Mental health difficulties happen more frequently when parents 

separate. The evidence suggests having two parents at home benefits 

children’s behaviour, lessening their emotional problems [290]. Studies found 

marital instability has been found to offer a sequence of risk factors for 

children, rather than simply one [291, 292], with the financial hardship ensuing 

in single parent families following divorce being the factor associated most 

strongly with children’s psychological difficulties 

Another review of 18 UK and international studies supported the finding that 

divorce was connected to the greater long term risk of depression in adult 

offspring [293]. Earlier studies using MCS data confirmed that 14 years old 

children whose parents stayed together had a reduced risk of experiencing 

mental health problems [294]. The researchers added that, irrespective of the 

mother’s background at the child’s birth - her marital status, ethnicity, age, 

education, and initial relationship happiness - family breakdown is the greatest 

single influence on girls’ mental health, for boys, this and parents’ initial 

relationship happiness take equal first place.  
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2.7.4.2 Marital status 

When parents were married at the child’s birth, such children were less at risk 

of experiencing mental health difficulties [292, 295, 296]. Benson et al found, 

using MCS data, that children born to married parents, on average, show 

greater cognitive and socioemotional development at ages 3 and 5, than 

children born to unmarried cohabiting couples [297]. The MCS data, after 

adjusting for sociodemographic factors, supported this finding in another 

study, again linking the marital status of the parents and the child’s 

socioemotional problems [298].  

Various explanations have been suggested in different studies. Unmarried 

cohabiting couples were apparently less happy [291], more prone to 

relationship problems [299], less committed to each other [294], and 

experience more insecurity in their relationships when compared to married 

couples [300]. This may affect the child’s health and ability to maintain positive 

behaviour and emotion.  

2.7.4.3 Number of siblings/ birth parity 

Quantitative research into influences on child development frequently controls 

for the number of siblings [263, 264]. In a cross-sectional analysis of MCS 

data, researchers investigated the association between child development at 

age 3, 5, and 7 years and the number of co-resident siblings [301]. Findings 

were that children with ≥ 2 siblings generally showed increased likelihood of 
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total difficulties problems at all three ages, compared to those with only one 

sibling.  

There are both potential benefits and disadvantages in having siblings. 

Siblings offer language and other learning, company, and affection. Younger 

siblings could develop more cognitively by interacting with older siblings than 

immediate age peers, while older siblings as teachers develop verbally and 

intellectually. However the risk of being bullied at home rises with the number 

of siblings [302, 303], as does competition for parental attention, time energy 

and money as the Avon Longitudinal Study of Parents and Children (ALSPAC) 

found, irrespective of socioeconomic status and financial resources [304]. 

Birth order is also negatively associated with poorer outcomes [305]. De Haan 

using a US sample from Wisconsin, posited an explanation based on financial 

resource dilution, with parents spending less on later born children [306]. A 

further study found that children born after their siblings are given less quality 

time by both parents, notably during 0-12 years, compared to their older 

siblings’ experience in this early period [307].  

2.7.5 Puberty 

Puberty’s onset is crucial for human development and growth and its early 

timing has been associated with mental ill health in adolescents [308-310]. 

This onset has reduced dramatically over the 20th century in more affluent 

states and, less so, in middle and low income nations [311-313]. Genetic 

factors, general health, psychosocial stressors and obesity reportedly 

influence the timing of puberty [314-316].  
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The child development theory proposes that the quality of family environments 

may influence the length of childhood [317]. According to this theory, the 

advantages of a delayed puberty are greater in high quality family contexts in 

which socio-competitive competencies are fostered. In comparison, the 

disadvantages of accelerated puberty are reduced in adverse family contexts 

where these competencies are not significantly promoted [318]. 

2.8 Potential effect modifier: Child sex 
 
Sex is central to individual’s identity [319]. It determines the different levels of 

power and control which people (women or men) have over the socioeconomic 

determinants of their lives, including their mental health, social position, and 

general treatment within society[320]. Sex also differentiates their vulnerability 

and exposure to particular mental health risks [321]. 

Sex plays a part in the effect of adverse experiences on children and young 

people [322]. Children’s coping strategies may address a problem or a 

person’s thoughts and feelings about it [323]. Some are adaptive for coping, 

(involving many activities linked to emotional and mental well-being, 

regardless of whether the main reason for them is to cope)[324]. Other 

strategies are actually dysfunctional [325].  

Coping concerns how emotions are regulated and expressed [326, 327]. 

There have been some complex sex differences identified in how people cope 

and how mental health problems develop, with origins and processes 

attributed to various psychological, environmental, biological, and other 

factors[328-331]. Biologically, such sex differences are explained in terms of 

hormones, genetics, and brain structure and function [332, 333].  
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A review presented evidence that girls and young women reflected on and 

spoke out about their feelings more than boys and young men [24]. However, 

rumination (defined as “ a pattern of behaviors and thoughts that focus the 

individual’s attention on his or her emotional state and inhibit any actions that 

might distract the individua from his or her mood” [334]), including during 

conversations, has been identified as adding to anxiety and depression 

symptoms [335, 336]. Adolescent girls also perceived greater interrelationship 

stress than boys [337]. Moreover, they seek help for unexplained physical 

symptoms that might be linked to psychological distress [24]. Sex differences 

have been observed in children’s help seeking attitudes [338], as early as 

three years [339]. It has been considered that girls’ and young women’s 

awareness of mental health and emotional competence lead to their seeking 

help for such problems more frequently than boys and young men [24].  

Most research into parental health and child functioning has stressed child sex 

as a moderator of parental health’s effect on offspring in terms of children’s 

behavioural and emotional problems [199, 204, 340, 341]. Girls, who tend to 

adopt caregiving tasks for chronically ill parents more than boys run a greater 

risk of stress, depression and other internalising behaviours [108, 199]. 

Cassil [342] observed that sex differences in internalising are more 

pronounced after 12-13 years and that at the middle of adolescence, 

depression is nearly twice as frequently reported in girls than boys. The reason 

why is not clear, with medically influenced researchers often attributing this to 

hormonal differences in females. Hilt [343] considered increased internalising 

in women to stem from their tendency to bond emotionally with others and 
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being greatly invested in their lives. Hilt combined this with the supposition that 

women tend to rely on others in measuring their own self-worth. 

Furthermore, family system therapy posits parents as the core family dyad 

from which messaging about what is appropriate interaction and emotional 

expression is conveyed from one generation to the next [344]. According to 

Bandura’s social learning theory [345], children are influenced more by role 

models of same sex, thus parents of the same sex as their children have more 

influence on them. It is possible that girls with a chronically sick mother may 

show more problems than with a chronically sick father, and for boys, vice 

versa. Thus, child sex should be taken into account as a possible modifier for 

the association between family health stressors and child mental health 

development. The current research examines if the extent of family physical 

health stressors’ effect on the child’s mental health differs according to the 

child’s sex. 

To conclude the literature review concerning the potential for adverse effects 

of parental chronic illness on child’s mental health and its related confounding 

and moderating factors, it must be stated that children in families with chronic 

illness do not necessarily experience negative developmental outcomes. 

Children’s resilience may significantly account in their psychological well-

being. A growing number of studies have found the family to be the major 

determinant of such children’s resilience. 

Although chronic illness in the family is difficult, the family’s capacity to 

continue to function healthily, adjusting to stressors, and reprioritising in 

response to changed circumstances all indicate such resilience, which, in turn, 
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boosts the child’s healthy development. Shedding light on mechanisms 

explaining the psychological effect of a child experiencing chronic illness or 

growing up with chronically ill parent will offer greater insight into how these 

adverse effects can be contained, informing preventative strategies and 

clarifying approaches to treatment for children with mental health problems. 

An illustrative review of potential pathways connecting adverse family physical 

health and child mental health outcomes, with an outline of the family stress 

model, the theoretical model related to it, are provided below. 

2.9 Potential pathways linking adverse family physical 
health and child mental health outcomes 
 
Stress emerges as an unclear experience, uncontrollably and without warning, 

which is sometimes functionally inhibiting for both children and parents [346]. 

Chronic or severe stressors place families in danger of encountering relational 

and psychological problems [347]. 

A child’s well-being is founded on that of the family [348]. If families struggle, 

the child’s well-being also suffers [348, 349]. Children living with chronic 

physical illness or those raised in a family with chronically ill parents may be 

more subjected to stressful situations and occurrences, such as financial 

constraints, negative parent-child relations, marital discord and conflict and 

psychosocial problems in parents[18, 80]. All these stressors are linked with a 

range of adverse child psychological outcomes which include increased 

depression, anxiety, hostility and even criminality.  

In the next section, an illustrative review of the family stress model (FSM) is 

provided. The FSM is considered a useful framework to comprehend the 
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influence of a family’s physical health stressors (asthma, obesity and parent’s 

chronic disease) on children’s mental health.  

2.9.1 Family stress model (FSM) 

Further to the ecological theory discussed in Section 2.3, the family stress 

model, developed by Conger’s group in 1992, helps explaining  how family 

stressors are linked to children’s outcomes. Conger et al tested the model in 

US Mid-west on middle class white dual parent families with a male adolescent 

in Grade 7 (aged approximately 12 years) [350]. Through structural equation 

modelling, the researchers found economic pressure to strongly affect 

parental depressed mood, and that maternal mood, in particular, predicted 

parental conflict The conflict levels and mood of both parents directly affected 

their parenting, and their parenting styles significantly predicted their 

adolescent sons’ adjustments, as established by measurements of hostility 

and depression (Figure 2.3). The same findings were made for adolescent 

girls [351] and African American families with two resident carers [352].  
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Figure 2. 3 Family stress model 

 

 
  Source: Conger’s et al [341] 

Adaptation of family stress models have been made and validated for use with 

young children [353]. Linver et al. tested the model on US families with 

premature and low birth weight infants from 0 to 5 years. Findings include a 

link between family income and behavioural problems at age 3 and 5, 

mediated by parental emotional distress and parenting practices. Using a 

similar model, Schoon et al. assessed various mediating processes 

influencing children’s development at age 3 using MCS data. These included 

school readiness and behavioural problems [354]. Findings indicated longer 

term economic hardship in families was linked to child cognitive and 

behavioural developmental outcomes, partially mediated by maternal distress, 

which affected the quality of parent-child interactions and the extent of 

stimulation in the home environment [354]. 

 Other reports by Conger's group [223, 352] and Barnet [355], systematically 

reviewing empirical support for the FSM since its initial publication, have 
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offered substantial supportive evidence for it. More recently, Masarik and 

Conger [347] reviewed research using FSM framework, referring mainly to 

longitudinal studies, in order to understand how family stress affects children 

across their development in physical, social-emotional, and cognitive domains 

[347]. They had several conclusions. Firstly, continued support for the FSM 

pathways outlined in Figure 2.3 was found. Secondly,  sampled families had 

diverse structures, locations, and ethnicities. Thirdly, although the model 

focuses on economic stress as the main exposure, they suggested it also 

applied to various environmental stressors. Finally, they concluded that it is 

important to expand and strengthen the FSM by including new explanatory 

pathways and mediators. 

Prior studies provided some insight into the potential role of child self-esteem 

as an exploratory mediator, linking family stressors with mental health 

problems in children [356-358]. Wilkinson [359] found in mid-to-late 

adolescence, that parent-child relationship quality can indirectly affect 

adolescents’ depression, through self-esteem. Corroborating this, after 

adjusting for sex and SEP, a further study identified family dysfunction to be 

significantly linked to anxiety in adolescents, with self-esteem partially 

mediating this [360]. Hunter and colleagues found the self-esteem of students 

in Grades 5 (age 10 years) and 8 (age 13 years)  to mediate the association 

between parenting behaviours and the students’ antisocial behaviour and 

depression [361]. More details on the role of child self-esteem as a mediator 

are provided in Sections 2.4.4. 

Having outlined the literature concerning the FSM, and drawing on an 
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ecological model of child development which combines psychosocial and 

broader structural factors for predicting child health outcomes, this thesis uses 

the FSM to test for mechanisms connecting chronic physical illness in the 

family to child mental ill health in a population based sample. Moreover, an 

extension of FSM will be provided by including child self-esteem as a new 

exploratory mediator. Mäntymaa et al [362] have classified child 

psychopathology risk factors as (1) risks affecting the child, (2) risks impacting 

the parents, and (3) risks in the family and social context. This PhD study is 

particularly focused on investigating how parental mental health, family 

dysfunction and child self-esteem, would compose a network of 

interconnected relationships: chronic physical illness during childhood, 

whether in the child or in the parent, would lead to greater parental 

psychological distress, which, in turn, results in further family dysfunction, 

leading to lowered child self-esteem, and increased symptoms of adolescent 

mental ill health. Each of the mediators to be used in the conceptual path 

model is discussed below. 

2.9.2 Parent's mental health (psychosocial distress) 

Parents’ mental health has been found to be associated with different aspects 

of child development, cognitively and emotionally [363]. Previous studies and 

reviews have reported from very early in life, the harmful impacts of parental 

postpartum depressive symptoms, with a greater risk of children experiencing 

externalising and internalising behaviour issues [364-368]. Moreover, an 

association between exposure to parental psychological distress across the 

childhood and adolescence period and offspring's behavioural outcomes was 
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also observed [369-371].  

One family type at particular risk of parental psychological distress is that with 

a chronically ill parent. This is because such a diagnosis in itself can lead to 

greater measured depression for both parents [372]. A parent’s chronic illness 

may constrain parents from accessing timely care for their children, lower their 

income and remove their job due to sickness absence, maladaptation to the 

disease, and a decreased social network, all of which were all found to the 

increase the risk of child mental health problems [203]. A Dutch cross-

sectional study of young people aged 10-20 years explored a target group with 

one parent suffering from chronic illness, and an intact group with two parents 

with no chronic illness. Similarly, in the target families, adolescents with one 

depressed parent were identified to have significantly more internalising 

problems than those without [341].  

On the other hand, caring for a chronically ill child was also found to increase 

risk of parental psychological distress or depression[373-375]. Parents feel a 

sense of loss of their healthy child, they feel less confident about being able to 

protect their child, and experience less freedom for themselves. One major 

risk factor for depressive symptoms and disorders is the loss of perceived 

control, which this predicament may well represent to such parents [376, 377]. 

Moreover, with their sick child needing more care, this might lead to parental 

chronic stress and exhaustion, both emotional and physical, all of which could 

result in parental depression [363, 378].  

Genetic factors have tended to be used in theoretical explanations of the link 

between mental health issues in children of parents with mental health 
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difficulties. However, children of a psychologically distressed parent or parents 

may be at greater risk of experiencing other stressors, which may in turn, affect 

their adjustment.  

Parental mental ill health harms family functioning and thus children’s 

emotional and behavioural growth. Studies looking at the pathway from 

maternal depression to children’s adjustment have found psychologically 

distressed mothers may have less sensitivity to their children and be 

withdrawn, more aggressive and upset, more disengaged from their children, 

and positively socially interact and play less with them, possible leading to 

adverse interactions between the mother and her child [379-381]. Also, 

significant evidence exists that spousal depression and marital distress are 

complicatedly linked [382, 383], with severe effects on children. Research has 

related parental depression to negative conflict strategies, which are 

associated with internalising symptoms in children [384].  

The maternal role has been the primary focus of most research about parental 

psychopathology and child well-being, with paternal mental health’s impact on 

child health less well understood [385, 386]. Yet evidence is developing that 

fathers’ depressive symptoms are connected to child emotional and 

behavioural development [341, 371, 387-389]. Some research states mothers 

and fathers adopt different roles to foster their children’s development, and 

that if this is disrupted, the child can be affected [390]. As a result, the current 

research aims to address the impact of both parents’ mental health as 

mediators.  

As indicated earlier, the negative effect of parental mental ill health on family 
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functioning has proved to be one mechanism whereby parental mental health 

influences children’s emotional and behavioural development. In the next 

section, the literature is reviewed on the significance of family functioning in 

mediating the risky impact of family stressors on children’s outcomes.  

2.9.3 Family functioning 

Adolescents and child early relationships may have significant implications for 

their health across their life spans [391]. Specifically, family members 

(commonly parents) constitute the point of departure for close, major 

relationships in childhood and adolescence.  

Emotionally important and supportive relationships in childhood are linked to 

better physiological profiles throughout the life course. As a corollary, abusive 

or conflictual relationships in childhood predict a range of negative health 

outcomes across the life course.  

In parallel to the support to family stress model, Newland in 2014 [349] 

suggested a model of family well-being (FWB) to account for a variety of 

individual and family factors. These FWB factors affect the quality, 

opportunities, and outcomes of parenting, including child well-being. 

According to Newland’s model, parenting quality frequently mediates the 

relationship between family and child well-being. Family environments and 

relationships can either support or impede the most advantageous child 

outcomes. The FWB model places family system functioning at the centre of 

the child’s well-being, and includes several exo- and macro-system influences 

affecting children through this family system and through parent-child 

interactions.  
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Another model, the McMaster model of family functioning (MMFF) [392], 

proposes that a positive family context is essential for family members’ healthy 

physical, psychological, and social development . The MMFF posits that the 

six key dimensions of family functioning: problem solving, communication, 

roles, emotional responsiveness, emotional involvement and behaviour 

control.  Family dysfunction is seen as occurring where one or more of these 

dimensions is not properly facilitated by the family system.  

Family functioning is one of the common mediators proposed in the FSM that 

can indirectly mediate the effects of family stressors, particularly a parent's 

mental health, on a child's outcomes. Barker et al. set out a number of family 

relational factors that offer insight into the potential mechanism of the risk for 

child psychopathology development [393]. These are: the parent-child 

relationship, parenting, and the couple’s relationship, in particular a conflictual 

relationship, which were established as potential mediators linking parental 

psychopathology to child psychopathology. In this research, following Barker 

et al.’s approach, family functioning is conceptualised by means of three 

interpersonal variables: the parent-child relationship, parent-child 

involvement, and quality of parental relationship, which are now summarised 

in turn. 

2.9.3.1 Parent-child relationship 
 
The parent-child relationship refers to the enduring and unique connection 

between a child and their caregiver. Bowlby stressed that the primary bond 

with the principal caregiver, normally the mother, is the most important 

relationship, forming a secure base for world exploration and future social 
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relationships [394-396]; destroying it, Bowlby maintained, will have severe 

irreversible cognitive, social and emotional consequences [397]. Bowlby’s 

suggested that parents have a significant part to play in reassuring their 

children when they feel threatened by stressful life events like chronic illness 

[397, 398]. In particular, alienation from the parents could affect a child’s 

development, leading them to growing up in isolation, which will have a big 

impact on their behaviour as an adolescent [204, 399].  

Further, Sroufe et al. found insecurely attached children to show more 

negative emotions and aggression when interacting with their peers, and also 

less prosocial behaviour, compared to securely attached children [400].  

Two vitally important and interrelated features of parental interaction with their 

children are their levels of aggression (i.e., shouting, anger, and rejection of 

the child), and of warmth (i.e., shows of affection, acceptance, closeness, and 

responsiveness) toward their child [401].   

In particular, parental warmth was identified as mitigating against the direct 

effect of adverse conditions on symptoms of children’s internalising and 

externalising behaviour [402, 403] [404-407]. Such warmth’s proactive 

influence in nurturing children’s emotional regulation and conflict management 

could explain its positive association with their good mental health [408, 409].  

A meta-analysis affirmed less maternal warmth was linked to greater mental 

health problems in children [410]. A more recent study of young adolescents 

corroborated such an association. The researchers also established higher 

maternal warmth to be related to more emotional security, which was then 

associated with less internalising and externalising [411].  
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An increasing proportion of studies have taken into account the quality the 

parental-child relationship in mothers and fathers for predicting child 

developmental outcomes. Both such relationships can be negatively 

influenced amid family adversity. Flouri and Malmberg, [412] using data from 

the first two waves of the UK's MCS, found that both the mother-child and 

father-child relationships predicted preschool children’s socioemotional 

problems. However, the impact of the relationship between mother and child 

on all child behaviour outcomes was consistently stronger than that of the 

father. Moreover, the quality of the father-child relationship was identified to 

completely mediate the impact of father’s depressed mood on such outcomes. 

Other research added weight to this in offering evidence for a mediating effect 

of parent-child interaction, on the link between parental depression and 

children’s mental ill health, both internalising and externalising [413, 414]. For 

instance, Kane and Garber [415] identified that father-child conflict mediated 

the link between paternal depression and children’s externalising issues. In 

another observational study, Burt et al. [416] found negative mother-child 

interaction to partially mediate the relationship between depression in mothers 

and adolescents’ mental ill health.  

Based on this evidence, the role of the child-parent (both with mothers and 

fathers) relationship as a mediator will be tested in this thesis.  

2.9.3.2 Parental involvement 
 
Parenting’s effect on a child’s early development is critical to the child’s 

experiences, education and opportunities in life [417]. The significance of 

parenting for healthy development in children is clearly and comprehensively 
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documented, with its underlying mechanisms being complicated and 

numerous [418].  

Parents directly encourage children’s healthy development through emotional 

support, engagement with daily activities and help with problem solving. 

Indirectly, they do so through enabling their child to foster internal resources, 

including self-esteem [358]. Especially during critical periods of development, 

when the child is particularly vulnerable to environmental influences, 

parenting’s impact is most significant [419, 420].  

Parental involvement, which is one aspect of parenting, has attracted more 

attention recently. Studies have proposed its link with a variety of behavioural, 

cognitive, and mental health outcomes for children of school age, and with 

health and socioeconomic outcomes later when they become adults [421-

424]. These studies have not been consistent in how they describe and 

conceptualise the construct of parental involvement. Lamb et al. [425] 

proposed one of the most significant and popularly-used frameworks to 

operationalise the construct, with three primary components: accessibility - 

availability and presence, responsibility - participation in decisions on 

childcare, health visits and other practical issues, and engagement - direct 

contact, such as playing, reading, going out or caregiving activities [426].  

In the UK, a number of MCS papers focused more on the engagement aspect 

of parents’ involvement, showing that parental engagement has an important 

part in explaining children’s development. A cross-sectional research has 

indicated that activities in which parents are involved with children at home 

(parental investment) significantly affect children’s development both 
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cognitively and in terms of behaviour at age 3 and 5 [427]. McMunn et al. [428], 

also using MCS data, identified that mothers’ reading engagement with their 

child aged 3 was significantly linked to improved child socioemotional 

behaviour at both 3 and 5. In a fully adjusted model, Kroll et al. similarly 

discovered fathers’ frequency of creative play with their 5 year old, whether 

male or female, was positively related to fewer behavioural issues in these 

children when aged 7 [429].  

Child developmental research into how family adversities affects children’s 

outcomes has highlighted parenting as a potential mediator. A cross-sectional 

US study of chronically ill mothers with children aged 10–18 years suggested 

mothers with severe illness constraints2 affects their families’ functioning3 as 

they tended to be less involved with their children, so affecting their academic 

achievement [430]. In a UK study with ALSPAC data several hypothesised 

mediators were evaluated. Results suggested the relationship between 

postnatal paternal depression and total socioemotional problems in children at 

3.5 and 7 years was explained by the mediation of family factors: partner 

depression, conflict in the couple and parent-child involvement through 

engagement activities. Yet, the indirect effect through parent-child involvement 

explained only a small proportion of the total effect [431]. Other research has 

indicated that depressed father tend to be  less engaged and interact less 

positively with their children, which, consequently predicts increased 

behavioural problems in these children. 

Overall, these findings highlight the importance of parent-child involvement as 

 
2  Levels of demands of illness measured by family difficulties arising during the course of the illness 
3 Family functioning measured by family cohesion, marital quality, depression and family satisfaction 



 89 

a potential mediator that might influence the association between family 

adversities and subsequent child outcomes.  

 2.9.3.3 Quality of marital relationship 

Relationships between parents vary from closely supportive to coldly distant. 

Children obviously benefit from an affectionate, close, and mutually respectful 

parental relationship, and are inevitably upset if their parents become 

estranged. The bio-psychosocial model illustrates that physical illness involves 

more than medical and biological processes; it includes psychosocial 

ramifications for families due to illness-related tension and stress [346].  

Research has found that marital relationships are negatively affected by 

having a chronically ill child. This results in reduced time with the spouse; 

communication issues, more divorces, more relationship conflict, more role 

strain, and less relationship satisfaction [432].  

Also, the quality of the marital relationship was found to be more affected 

among families with a chronically ill parent. A chronically ill person’s spouse 

or partner can confront many challenges as the main provider of support who 

may also require help to deal with the illness-related stresses 

experienced[433, 434]. The spouse could feel fatigued or emotionally depleted 

by the extensive illness period or the intensity of their caregiver workload. This 

can all affect their psychological and mental functioning to a significant degree, 

producing marital stress. Golics and his team [18] found that chronic illness 

has an impact on the quality of life of patients’ family members. They found 

that 69% of participants reported an effect on marital relationships for families 
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with a chronically ill person [18]. 

Previous studies emphasised the importance of the couple’s relationship in 

fostering their children’s positive or negative developmental outcomes. Family 

relationship breakdown is an acknowledged risk factor for negative 

psychological outcomes in children at all ages. Berger and McLanahan found 

that for the children who considered their parents’ relationship to be of above 

average quality, this relationship took on a protective role in their cognitive and 

social-emotional development [435]. 

One study analysing Millennium Cohort Study data showed relationships 

between the parents’ marital status and maternal mental health, maternal 

smoking, and maternal drinking habits through pregnancy, even after taking 

into account sociodemographic factors [298]. The researchers proposed that 

“the degree of bonding between parents has important implications for 

maternal health and health-related behaviours” as is also their ability to 

emotionally bond in a stable way with their children. Both these were identified 

as greatly affecting children’s developmental outcomes. Other researchers 

found that in familes with a parental illness the quality of perents’ relationship 

was linked to children’s behavioural adjustment [436].  

This concludes the explanation of each aspect of family dysfunction. Prior 

studies have pointed to the challenge of uncovering the mechanism for how 

family relationships experienced during childhood might maintain longlasting 

effects on the child’s health, even decades afterwards. As well, several 

researchers have found mediators explaining the underlying mechanisms in 

the relationship between family dysfunction and anxiety. In theoretical studies 
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it has been hypothesised that the selfworth develops in accordance with 

plentiful intrapersonal and social influences – with many highlighting the role 

of children’s families and parent-child interactions. The importance of a child’s 

self-esteem and how it can indirectly mediates the link between family health 

stressors and the child’s outcomes is discussed in the next section. 

2.9.4 Child’s self-esteem 

Prospective studies have identified low self-esteem as linked to mental ill 

health, especially following a stressful event [437-439]. Self-esteem is 

fundamental to good mental health and well-being that has drawn 

considerable research attention, with inconsistent findings [440]. Self-esteem 

is defined as an individual’s attitude to and evaluation of him or herself, 

generally expressing approval or disapproval and this illustrates their 

perception of their own capability, importance and value [441]. Also, self-

esteem can be viewed as that part of the self-concept which has evaluative 

and affective perceptions. Self-concept is "the sum of an individual's beliefs 

and knowledge about his/ her personal attributes and qualities" [442].  

A child’s level of self-esteem influences their responses to particular events or 

circumstances [443]. Positive self-esteem gives a person the strength and 

flexibility to take control of their life and develop by learning from their own 

errors [444]. In contrast, low self-esteem is an unhealthy condition preventing 

a person from manifesting their full potential.  

Cognitive and psychoanalytic theorists have proposed that experiences early 

in life create certain beliefs about the self (i.e., self-esteem) that operate as 

vulnerability factors which then interact with later negative life experiences to 
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start and sustain depression [445]. The vulnerability model posits that stress 

and low self-esteem interplay to produce psychopathology; whereas high self-

esteem cushions the impacts of stress, low self-esteem heightens one’s 

vulnerability to its effects [446]. This is reported to happen as people with low 

self- esteem have fewer resources to cope than those enjoying high self-

esteem.  

As mentioned above, previous studies highlighted the important role of self-

esteem in mediating adverse child and family risk factors on a child’s outcome. 

In research on Chinese adolescents, structural equation modelling (SEM) was 

used to show that child self-esteem mediates the link between aspects of 

parent-child relationships ( including parental support and child-parent conflict) 

and adolescents’ resilience [447].  

In comparison, Ferro and Boyle [448] investigated a more complete model that 

illustrated how physical illness results in increased mental ill health in children. 

On testing the stress model, they discerned indirect mediating effects such 

that chronic physical illness led to increased symptoms of depression in 

mothers and family dysfunction. These then brought about reduced child self-

esteem, and this, in turn, boosted symptoms of depression and anxiety. This 

research offered some evidence supporting the view that children’s altered 

self-esteem preceded altered symptoms of depression and anxiety and this 

further tested the stress model. These studies give important evidence about 

self-esteem as a mechanism, and this partly accounts for how parents can 

defend their children against psychological distress.  

This review of the previous literature has generated important evidence about 
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the significance of chronic physical health in increasing children’s risk of 

mental health difficulties, and the mechanism that might explain such an 

association. Another key methodological issue found in the previous literature 

is the lack of attention to mental health trajectories. Previous studies failed to 

consider diverse explanations for individual heterogeneity in the onset and 

development of mental health problems. The literature related to mental health 

growth trajectories, and its theoretical background, is discussed in the 

following section.  

2.10 Child mental health growth trajectory 
 
Growth trajectories have a crucial part in life course epidemiology, frequently 

giving essential indicators of development in childhood, and also a range of 

potential determinants for health outcomes in adult.  

Children follow differing growth pathways, which can be clustered into "latent 

trajectories". These may vary with time and with different contextual space. It 

is not yet certain to what extent this variation originates from early 

circumstances and nor have the risk factors been established. If this process 

were completely understood, this may aid in directing resources appropriately 

for effective interventions in the future. In particular, key points might be 

identified where the mental health trajectories of children at high risk of adult 

mental health problems diverge from those at low risk. This would help to 

pinpoint how individuals’ growth patterns are established  

Before starting to discuss previous findings from the literature related to child 

mental health growth, an overview of theoretical approach used in constructing 

this thesis framework is presented in the following sections. 
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2.10.1 Theoretical basis  

A widely used theory acknowledged in the existing literature is the Moffitt’s 

developmental theory of crime. Moffitt in 1993 developed a dual taxonomy of 

offending behaviour according to the age of onset [449]. She identified two 

groups of children, distinguishing their trajectories as "life course persistent" 

and "adolescent-limited".  

The "life course persistent" group started their antisocial behaviour in early 

childhood, continuing this during their adolescence and into adulthood. 

According to Moffitt, this pathway might be partly explicable by negative 

interactions between individuals and their environment. The theory suggests 

that child risk factors of hyperactivity, neuropsychological problems, and a 

difficult temperament are either inherited or develop in early years, and that 

these are worsened by environmental risk factors such as negative parenting, 

parental divorce, and low SEP. It is hypothesised that, over time, accumulated 

personal and environmental risks create hardships in many facets of adult life, 

which are found to be linked with adult psychopathology, delinquency,  and 

violent relationships. 

The adolescence-limited group, on the other hand, exhibits antisocial 

behaviour only during adolescence. Moffitt (1993) suggested that this 

trajectory stems from some discord between biological maturity and access to 

adult privileges, the so-called "maturity gap". Antisocial and problematic 

behaviour are perceived as a way of challenging authority figures and rules, 

gaining a sense of autonomy. Hence at this age behaviour problems are 

thought to be normative and, unlike the life course persistent path, are 
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confined to adolescence.  

Numerous studies have distinguished between behavioural problems, which 

are life course persistent, and those limited to the adolescent period [450, 451]. 

Nevertheless, several issues remain unresolved, as Odgers et al [452] 

indicated after an extensive review of this literature. First, another trajectory 

was identified and termed "childhood-limited" or "early onset desisting". This 

pathway featured extensive antisocial problems early in childhood, reducing 

through later childhood and adolescence. As with those in the persistent life 

course group, children in the childhood-limited group were demonstrated to 

show disruptive developmental traits, live in households with less family 

stability, and experience socioeconomic deprivation and less effective 

parenting in their early years. Although children in both groups share many 

early risks, their pathways differ in the scope and severity of risk exposure. 

The researchers concluded that no agreement exists on the adult adjustment 

of those in the "childhood-limited" group.  

           Second, adolescence onset antisocial behaviour is rarely confined to 

adolescence and may serve as an indicator for future maladjustment in terms 

of externalizing behaviour. In other words, it is proposed that the term, 

adolescence-limited, might be a misleading and should be replaced by 

adolescence onset. As this was a fairly small group, this trajectory’s 

normativity was called into question by other researchers. Those on 

adolescence-limited pathway tend to display more rebelliousness to parents 

and have more access to adult privileges. They also mix with antisocial peers 

and experience less parental monitoring, all of which result in adolescent onset 
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behavioural issues.  

Having discussed the theories and empirical findings, which underlie the 

growth trajectory in children, person-centered studies on mental health 

trajectories suggesting distinct pathways of behavioural and emotional issues 

from childhood to adolescence are outlined below.  

2.10.2 Developmental trajectories of mental health problems 

A large body of research has corroborated the existence of distinctly identified 

pathways of behavioural and emotional problems from childhood to 

adolescence. The studies have varied across populations, ages and tools to 

evaluate emotional and behavioural problems. However, the vast majority has 

focused on children’s externalising behaviour problems. These studies 

supported the identification of similar patterns of externalising problem 

trajectories as established in Moffitt’s and Odgers’s suggestions using different 

samples from the UK [453, 454], the USA [455], Canada [456], and Europe 

[457, 458].  

For example, drawing on the MCS study, Gutman’s group [454] used the SDQ 

to assess behaviour problems in children aged 3 to 14, identifying four 

trajectory groups: low level conduct problems (56.4%), childhood-limited 

(23.2%), adolescence-onset (12.7%), and persistent problems (7.7%).  

Similar trajectories of conduct problems were also reported in a Belgian study 

of children and teenagers aged 4 to 17 and using maternal reports of the child 

behaviour checklist [457]. The authors argued that the age span used in their 

study enabled them to clearly differentiate the childhood-limited and life course 
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persistent groups, but as 17 is not exactly the "end" of adolescence, the 

adolescence-onset and adolescence-limited groups were less clearly 

definable. As in the Odger (2008) review, both the childhood-limited and life 

course persistent groups showed high levels of behaviour problems in their 

early years, although in adolescence, the former’s behaviour improved to a 

level comparable to the low group. The authors concluded that the childhood 

onset of behaviour difficulties does not predict these issues persisting into 

adolescence and adulthood. In contrast, the adolescence-onset group began 

their young lives with levels of behaviour problems similar to those of the low 

group, while from around age 10 these behavioural problems changed and by 

mid- adolescence, were comparable to the levels of the life course persistent 

group.  

Separate pathways were evident also for other mental health constructs: 

socioemotional difficulties and internalising difficulties. In general, previous 

studies reported four to six different trajectories of internalizing or total 

difficulties[453, 459-461]. Yet, these studies have also supported the 

identification of similar trajectories as those suggested by Moffit [449] and 

Odgers [452].  

A recent study examined data collected for the longitudinal study of Australian 

children (LSAC) using the SDQ to assess total socioemotional problems at 

ages 4, 6, 8, 10 and 12 years [459]. The researchers identified six sub-groups 

of socioemotional difficulties; again, the low level problem, childhood-limited 

(early decliner, late improver), adolescence-onset (early improver, late 

decliner), and persistent problems groups were among the identified 
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trajectories. Nearly three-quarters of children (73%) experienced a stable, low 

difficulty trajectory, representing the group least at risk of mental ill health. 

However, a small proportion (2%) showed a stable, high difficulty trajectory, 

representing the most at risk group. The study highlighted the importance of 

the early improvers/late decliner group, which is similar to Odgers’ 

adolescence-onset group [452], as a target for future intervention. This group 

was considered the most problematic due to their improvement in total 

difficulties in early childhood, followed by larger later decline, resulting in total 

difficulties scores above the threshold for clinical significance.  

Another study identified distinct groups of internalising symptoms trajectories 

for USA children, from age 4-5 to 14-15 years [461]. Results from latent class 

growth modelling (LCGM) suggested five trajectories, labeled as follows: low 

stable (68%), moderate stable (12%), adolescent onset (10%), high childhood 

(6%) and high stable (4%). This supports the growing number of studies 

identifying different classes of emotional and depressive symptoms 

trajectories in young people. 

The existence of the high and persistent trajectory of internalising or 

socioemotional problems was not commonly identified among studies using 

the UK data. Recently, two UK studies could not identify a group of children 

with high and persistent scores of internalising problems over the follow up 

period [453, 462]. Nivard et al  [462] concluded that the developmental 

trajectories for internalising and externalising problems were largely similar. 

However, the absence of a trajectory characterised by stable high scores for 

internalising problems was one of the most notable differences observed.  



 99 

Besides the different developmental patterns of children’s emotional and 

behavioural problems found in prior studies, a number of distinct individual and 

socio-ecological factors were also reported which appear to implicate different 

developmental processes, and these are discussed in the following section. 

2.10.3 Individual and socio-ecological factors  

There is particular scope to explore the underlying influences on the various 

trajectories of mental health development, as these are not yet clearly 

understood. Previous work reported that a range of socio-ecological risk 

factors were linked to such trajectories for children. A recent publication using 

the MCS study by Gutman et al [454] examined variations in the trajectories 

of children’s conduct problems among 3 to 14 year old. Findings included that 

for all three problem trajectories (persistently high, childhood-limited, and 

adolescent-onset) high exposure to childhood risk factors, in particular early 

socioeconomic disadvantages, was related. However, while such exposure to 

adverse social, environmental, and psychological well-being risk factors 

persisted through adolescence for those on the "persistent-high" and 

"adolescence-onset" pathways, this reduced for the "childhood-limited" 

trajectory.  

Another MCS-based study gave more support to the Gutman’s findings and 

showed a number of group differences among internalising and externalizing 

trajectory groups [453]. They summarised that overall, normally developing 

girls and boys are the most advantaged in terms of experiencing less 

socioeconomic disadvantages, having older and more educated mothers, 

enjoying better child-parent relationships, living in less unstable homes, and 
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more likely to live with both biological parents. Moreover, they found that 

children in the "improvers" group which resembles "childhood-limited" group 

found by Odger’s group, were not different from those of their typically 

developing peers in not experiencing adverse risk during early adolescence. 

On the other hand, exploration of risky behaviours in adolescence such as 

smoking or drinking, being bully victims, disliking school, being unhappy and 

reporting lower self-esteem were more common for those in the "troubled" 

(with persistently high levels of problems) and "deteriorators" groups (with 

worsening behaviour across adolescence) in their adolescence. 

International studies have also found that early life risk factors were more 

predictive of childhood onset than adolescence onset of internalising or 

externalising. They concluded that the early childhood environment might not 

be as significant for predicting adolescent emotional and behavioural problems 

[458, 461]. However, others have found factors in early childhood and those 

during late childhood and adolescence, to be significant for predicting 

adolescent trajectories [463-465]. There is no clear reason why these findings 

contradict each other. One possible explanation may be related to the 

methodological dissimilarity between these studies, so they cannot be directly 

compared.  

Epidemiological studies that have specifically considered physical health 

predictors of children mental health trajectories are rare. No previous study 

examined the effect of parental chronic illness on trajectory membership 

groups, and no focus was given to childhood chronic condition such as asthma 

or obesity as predictors of distinct mental health growth trajectories. Thus, this 
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research emphasises the importance of evaluating children’s mental health 

over time, summarising the socio-ecological characteristics of identified 

classes, and identifying adverse physical health predictors of distinct growth 

patterns. 

The current PhD research aims to study the applicability of these trajectories 

to a population based UK sample (MCS), not only as they relate to 

externalising problems but also to identify different trajectories of internalising 

and socioemotional difficulties. Other related questions are also expected to 

be resolved. For example, it will be assessed whether different behavioural 

and emotional growth patterns are limited to a specific development period, 

whether it is adolescence-limited (as Moffitt suggests [449]) or childhood-

limited (as others propose). Furthermore, this project will investigate what are 

the important individual and socio-ecological characteristics of those identified 

trajectories, and  whether parental and child physical chronic illness predict 

different growth trajectories. Before concluding this chapter, limitations found 

in the previous literature are discussed as well as describing how the research 

will address these gaps.  

2.11 Methodological limitations of previous studies and 
research gaps to be addressed in this thesis 

  
This research is connected to a small, yet growing area of research on the 

effect of children’s and parents’ physical health on children’s mental health. 

So far, relatively few quantitative studies have examined the socioemotional 

and behavioural differences between these disadvantaged children and 

healthy children with healthy parents [108].  
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Most previous research used a cross-sectional design. Another limitation of 

this body of research is the lack of data covering children from a young age 

until adolescence, and studies using multiple time periods in their temporal 

ordering. In the UK, few longitudinal research studies have been conducted in 

the field of interest with a life course approach, which is a major limitation for 

previous research. Moreover, age ranges have tended to be broad, which 

could mean acute age related risk could not be identified. The data for 

adolescents is often collapsed into data for other age groups, even though 

adolescence presents its own unique health profiles. As this thesis sample 

forms part of a cohort study and because mental ill-health measures are 

available at multiple time points, this made it possible to replicate, within the 

same sample, the temporal association between mental and physical health 

over time. Such replication across time is vital to ascertain if there is a change 

in the increased risk for mental ill health, as children grow older. Moreover, 

this will allow us to take into account the development of mental health or any 

pattern of change in this development within individuals over time. 

Moreover, most early childhood literature on child and parental health and 

developmental outcomes was conducted on small and non-representative 

samples of different populations. The current research will use MCS data 

which consists of a large sample of families from diverse backgrounds and 

ethnicities. 

Many of the existing literature combined samples from boys and girls, and 

lacked adjustment for risk factors including family factors, prenatal exposure 

and socio-demographic characteristics [207, 218]. However, the MCS 
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database contains information on various risk factors for parents and children 

to account for effect potential confounders which will help in the adjustment for 

wide range of risk factors. Moreover, this thesis analysis will be separated for 

sex to overcome previous literature limitation of combining samples from boys 

and girls. Also, the research for this thesis will focus on collapsing parents’ 

chronic illness rather than general parents’ health as the family stressor, 

improving understanding of how parents’ chronic illnesses affect child 

developmental outcomes overall.  

Data about father’s behaviour and health are often lacking [208, 466-468]. It 

is worth emphasising the scant nature of comparisons between children 

whose mother is ill and children whose father is ill, despite the fact that children 

with an ill parent report more adverse outcomes than their peers from families 

with healthy parents. The effect of both the father’s and mother’s health and 

behaviour on child development will be studied. Furthermore, little research 

has investigated the effect of parental mental health, family function and child 

self-esteem on mediating the relationship between physical illness in the 

family and children’s mental health. This is despite the fact that all of these 

conditions were found to be related to the association of interest. Due to the 

longitudinal MCS data design the true mediating effects will be evaluated and 

permitted examination of multiple mediating pathways use of structural 

equation modelling (SEM). 

Despite the large number and variety of statistical methods in analysing growth 

trajectories, many challenges persist. While for most participants in a study, 

repeated measurements of the variables of interest might be available, usually 
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only scant temporal sampling of these variables exists. To obtain a detailed 

understanding of growth patterns is thus difficult. The current thesis will 

overcome this gap by using sophisticated statistical methods to take into 

account the pattern of change or growth of mental health within individuals 

over time, covering both childhood and adolescent period using mental health 

variables available at first six waves of MCS.  
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Chapter 3. Study Aims, Objectives and Conceptual 
framework 
3.1 Aims 
 
This PhD project has three main aims: (1) to determine whether family’s 

selected chronic physical health conditions during early childhood (age 3) are 

associated with children’s mental health at ages 3-14; (2) to investigate the 

potential pathways in which these effects may function; and (3) to identify 

distinct trajectories in children’s mental health.  

3.2 Objectives and hypotheses  
 
In order to achieve these aims, the following specific objectives will be 

addressed and hypotheses tested: 

Objective 1) To determine whether markers of family physical health, such as 

childhood obesity, asthma and parents’ chronic illness at child age 3, affect 

mental health outcomes at early-middle childhood (ages 3-5), late childhood 

(age 7) and early adolescence (ages 11-14), and compare whether these 

associations differ between sexes.  

Hypothesis 1: The mental health of obese and/or asthmatic children will be 

worse than for those without these conditions, and this association will be 

stronger in girls than boys. 

Hypothesis 2: Children living with chronically ill parents will have more mental 

health difficulties than children living with healthy parents. The child of the 

same sex as the chronically ill parent will have higher mental health problems 



 106 

scores when compared to children from the opposite sex.  

Objective 2) To test a family stress model of the potential mediating pathways 

linking family chronic illness, through parents’ mental health, family 

dysfunction and child self-esteem to adverse mental health outcomes during 

adolescence, in order to explore why children in families with adverse physical 

health have consistently poorer outcomes than children in healthier families, 

and test if these mediating pathways are affected by child sex.  

Hypothesis 3: Adverse physical family health will increase levels of adverse 

parental mental health symptoms; raise family dysfunction, and lower child 

self-esteem. Parental mental health, family dysfunction, and child self-esteem 

will mediate the influence of chronic physical illness on child mental health. 

Hypothesis 4: The mediating pathways will differ between girls and boys. 

Objective 3) To identify distinct longitudinal trajectories of mental health scores 

from early childhood to early adolescence (ages 3-14) and describe individual 

and socio-ecological characteristics of these identified trajectories and 

compare the results between both sexes. 

Hypothesis 5: There is heterogeneity in the trajectories of mental health 

scores over time (ages 3-14) for various population subgroups and between 

sexes. 

Hypothesis 6: Children with a consistently lower mental health problem 

scores during ages 3–14 are the most advantaged in terms of 

sociodemographic characteristics, psychosocial well-being and different 

environmental factors (family related, and non-family related), compared to all 
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other groups. 

Objective 4) To explore the risk of childhood obesity and asthma, and parent’s 

chronic illness among 3-year-old children in predicting membership in different 

developmental trajectories between ages 3-14 in boys and girls, and to identify 

optimal conditions for good mental health. 

Hypothesis 7: The group with a consistently lower mental health problem 

score during ages 3–14 is less likely to experience adverse health conditions 

(e.g. obesity or asthma) or live with parents with chronic illness, at age 3. 
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3.3 Conceptual framework 
 
In order to achieve the goal of this research, to answer the research questions 

and to address the study aims and objectives, an initial conceptual framework 

was developed, consisting of three parts. The first part deals with the long term 

effect of the family’s physical health in a child’s early years on a child’s mental 

health at later ages. The second part looks at potential mediators connecting 

adverse family physical health with mental health outcomes evident in the 

adolescent period. The third part of this conceptual model explores the 

individual heterogeneity in mental health problems during childhood to 

adolescence. 

The first part of this conceptual framework outlines the long term contributions 

of the family’s physical health during a child’s early years to a child’s mental 

health at later ages. This research theorises that the mental health of a child 

exposed to family physical health stressors (either the child or a parent) will 

be worse than the mental health of a child without these conditions. This was 

influenced by two theoretical foundations. The first is Brofenbrenner’s 

ecological theory that stresses the importance of the proximal environments, 

including the family, for child development [23]. The second is the life course 

approach that allows consideration of long term effects of social and biological 

experiences during early child years [49]. The first part of this conceptual 

framework assists the investigation of the significance of early childhood (age 

3) as crucial and sensitive to the effect of adverse family physical health 

stressors, which then affect later developmental outcomes. 

In order to address this first part of the conceptual framework, regression 
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model will be used to test the associations of physical health stressors with 

child mental health as indicated by the black arrows in Figure 3.1. These 

associations will be examined cross-sectionally at age 3, and longitudinally at 

ages 5, 7, 11 and 14. Potential moderators, such as child sex, as well as 

confounders such as demographic and socioeconomic factors, are taken into 

account in the conceptual model. These are further outlined in Chapter 4.  



 110 

Figure 3. 1 Overview of the conceptual model, three designed model: regression model (black arrows), path model (red 
arrows) and growth model (blue arrows). 
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The second part of the conceptual framework reviews the impact of family 

physical health on an adolescent’s mental health more widely. It outlines the 

additional stressors that might mediate the negative impact of chronic family 

physical illness on the adolescent’s mental health. The main theory underlying 

this part is the family stress model (FSM) [350]. The FSM proposes that the 

emotional (parental mental health) and psychosocial (family functioning) 

environment surrounding the child shapes an adolescent’s mental health. This 

can be addressed by using a structural equation path model in order to interlink 

variables at various levels. This model attempts to show a process through 

pathways as represented by the red arrows in Figure 3.1.  

An extended conceptual framework, presented in Figure 3.2, demonstrates 

the causal order of variables within the path model at five levels, which is 

outlined in more depth below in this section. The model assumes that the first 

level variables, obesity, asthma and parent’s chronic illness, affect children’s 

outcomes through more proximal directly experienced processes, such as the 

surrounding psychological and emotional environment.  
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Figure 3. 2 Extended conceptual framework showing causal orders of 
variables linking family physical health stressors with child mental health 

 

 

 

Variables are primarily sequenced in a way which is theoretically and 

conceptually driven. Also, temporal ordering is applied in order to meet the 

assumption of a correct mediation chain: at Wave 6 (14 years), a child’s mental 

health outcome is assessed, with previous levels mainly measured at Waves 

2, 3, 4 and 5. In Chapter 4 the relations between the model variable 

measurements and these waves are outlined.  

Thus, in the conceptual path model, variables are sorted into conceptual 

blocks describing a common construct and are presented in five levels. Causal 

links are posited between level variables while within each level the 

relationship between variables is proposed to be non-causal. Therefore this 



 113 

model is simplified. Although such relationships between variables within the 

same level are recognised to exist, this model does not take them into account  

Family physical health is on Level One. Family physical health lies at the focal 

centre of the model. It includes both parents’ chronic illness and selected 

adverse health conditions in the child: asthma and obesity. Both the direct and 

indirect links between variables at this level and child outcomes are tested 

using structural equation modelling (SEM). 

Levels Two and Three concern family processes and the child’s immediate 

environment which includes the emotional environment and psychological 

environment, represented by parental mental health (Level Two) and family 

dysfunction (Level Three) respectively. Family dysfunction is split into three 

variables: the parent-child relationship, parental involvement, and marital 

relationship.  

The model theorises that the first level (family physical health) can act directly 

on mental health outcomes, or indirectly through the surrounding emotional 

and psychosocial environment (Levels Two and Three). Stressors such as 

diagnosed chronic physical illness in childhood can directly enhance the risk 

of adverse mental health outcomes. Alternatively, its impact may be mediated 

by symptoms of parental psychological distress and/or family dysfunction.  

Level Four involves the variable of a child’s self-esteem. Prospective studies 

show low self-esteem is a risk for developing problems in mental health. 

Conversely, positive self-esteem is linked to satisfaction, mental well-being, 

success, adjustment, happiness and academic achievement [469-471].  
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The final level, Level Five, includes child mental health, which is the outcome 

of interest. Poor mental health is hypothesised to be due to the converging 

consequences of all factors in the stress model.  

It is worth mentioning here that the current thesis aimed to explore all possible 

relationships connecting different blocks presented in the conceptual path 

model that might explain the association of interest; provided that the temporal 

ordering remains. These webs of interconnecting relationships (see Appendix 

1, Figure A1.1) are further illustrated in the method and result chapters. 

The family SEP was included as a confounder, as well as other variables such 

as demographic, maternal healthy behaviour and family structure, in the path 

model. This allows the conceptual model to account for both proximal and 

distal variables [22]. Also, potential moderators, such as child sex, do form 

part of the path model. These are further outlined in Chapter 4. 

Finally, the third part of the conceptual model explores the individual 

heterogeneity in mental health problems during childhood to adolescence 

period. Two theoretical foundations were used for this: Moffit’s developmental 

theory of crime and, as with, the life course approach. Moffit’s developmental 

theory of crime (discussed in detail in chapter 2, Section 2.10.1) suggests 

different trajectories of children with significant behavioural problems 

according to the age of onset [449]. The life course approach proposes that 

an individual’s entire trajectory through life explains particular outcomes [54]. 

This provides a long term view of this individual’s mental health over time.  

In order to address this, a growth model will be used. The growth model makes 

it possible to identify different mental health trajectories during ages 3-14 and 
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discover patterns of change or growth with individuals over time.  Moreover, 

selected early childhood health conditions (childhood asthma and obesity) and 

parents’ health (chronic illness) at child age 3, which are associated with 

different growth patterns, can be recognised.  

As indicated by the blue arrows shown in Figure 3.1, first, the average 

population’s mental health scores at the baseline (intercept), and their rates of 

change with time (slope) will be identified. Then, latent classes for mental 

health trajectories will be extracted. After that, covariates will be incorporated 

into the model in order to investigate the risks and predictors which may 

negatively influence mental health in such exposed groups. More details 

regarding the procedures for implementing this are discussed in Chapters 4 

and 5.  
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Chapter 4: Description of data and variables  
4.1 The Dataset: Millennium Cohort Study (MCS) 
 
The Millennium Cohort Study (MCS) is a multi-disciplinary, multipurpose 

research project following the lives of 18,552 of 18,818 children born in the UK 

between 2000 and 2002 [472]. It is considered to be the latest of Britain’s 

world-renowned national representative longitudinal birth cohort studies 

tracing UK children from early childhood and planning to follow them into 

adulthood, reflecting the experiences of children born in Britain and charting 

out their early years in this century [473].   

4.2 Sample design 
 
The initial MCS sample comprised children from Northern Ireland, Wales, 

Scotland and England [474]. The basic goal of the MCS survey design was to 

obtain a properly representative sample of the entire population, with sufficient 

numbers of key child sub-groups for statistically valid analysis [475, 476]. To 

reach these objectives, random selection methods were complemented by a 

design of clustering and stratification [477, 478].  

4.2.1 Stratification, and clustering  

To offer more detail, the MCS was disproportionately stratified to over-

represent children from deprived backgrounds, in order to better see the 

impact of disadvantage on child outcomes [472, 479]. Additionally, the MCS 

aimed to represent the UK’s growing diversity with clear evidence of differing 

health, social and educational outcomes across ethnic groupings, through 

oversampling individuals from relatively dense areas of ethnic minority 

concentrations [472, 475, 479]. For England, three strata were used (‘ethnic 
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minority’, ‘disadvantaged’ and ‘advantaged’) and for Northern Ireland, 

Scotland and Wales, due to the low proportions of ethnic minorities, 1%, only 

two such strata were used (‘advantaged’ and ‘disadvantaged’) [476]. These 

definitions were used for the classifications:  

• ‘Ethnic minorities’: at least 30% of this population are classified as 

either ‘black’ or ‘Asian’. 

• ‘Disadvantaged’: children living in the poorest 25% of wards, with the 

Child Poverty Index (CPI)4 at 38.4% minimum. 

• ‘Advantaged’: children living in wards other than those described above.    

As implied above, the MCS sample is clustered by the characteristics of the 

electoral ward [472, 479]. Within each stratum, there is geographical 

clustering. The unit for primary sampling was thus the ward.  Some wards 

being combined to form so-called super-wards where a minimum of annual 

births reached 24. In total, 398 primary units of ‘wards’ were sampled [475]. 

This clustering method is more efficient as it is less expensive to gather a 

cluster sample of particular locations than to sample in the entire UK [472].  

After selection of sample wards, the list of all children residing in the UK, alive 

at 9 months and born from September 2000 to January 2002 was taken from 

child benefit5 registers (a universal benefit scheme for families with children) 

 
4 The CPI was defined as the percentage of children under 16 in families 
obtaining one or more of these benefits in 1998: jobseekers’ allowance, 
income support, family credit or disability working allowance. 

 
5 Child benefit is money paid to parents or other people who are responsible 
for bringing up a child. 
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operated by the Department for Work and Pensions (DWP) [480]. Sensitive 

cases were withdrawn by the DWP from the given sample. These comprised 

families losing their children through death or going into local care by that 

stage, or where benefit fraud was being investigated in the family [481]. Other 

exclusions were UK-born children emigrating before nine months of age and 

those not established as resident in the UK at this age.  

4.2.2 Response and weights  

In the MCS data, the overall response rate decreased over time from 96.4% 

in wave 1 (MCS1) to 60.9% in Wave 6 (MCS6); the sample decreased by 

almost 35% by the time of the age 14 (see Appendix 2, Table A2.1) [479]. 

When exploring different response patterns, these show that 47.2% of all 

respondents participated in all six waves of MCS (9,088 families of 9,204 

children of the original sample). In contrast, 22% have interrupted patterns, 

participating in some waves, dropping out from one or more waves, and then 

participating in further waves. Families responding only for one period of 

waves comprised 30.7% of total respondents. Table 4.1 shows response rates 

from MCS1 to MSC6 [472, 479]. 

The proportion of productive cases (respondents participating in all six waves 

of MCS) differs with sampling strata across countries. Socially advantaged 

families tended to be productive in all four countries, more so than 

disadvantaged sampled families [479]. Respondents classified as from an 

ethnic minority tend to be less productive than those classed as advantaged 

in England. This may induce bias, as those households lost over the waves 

will probably be systematically different from those kept in the sample.  
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In MCS the survey weights were calculated for two reasons: first, to correct for 

cohort members having unequal likelihoods of selection in the study because 

of the clustered and stratified sample design; second, to take into account unit 

nonresponse and attrition between waves. Weights are available for single 

country analysis and also the UK as a whole [477, 480]. 

Table 4. 1 Sample size and response rate for MCS1-MCS6 [472, 479]. 

 

* Dates when waves 1-6 took place 

4.3 MCS data collection 
 
In each wave, MCS collects information from interviewing the main parent 

(normally mother), resident partner, and increasingly as the child grows older, 

from the cohort member. It was designed to give rich data on children and 

families (considered as the immediate environment of the children). It focuses 

on the socio-demographic and family backgrounds, as well as parental 

characteristics, health and involvement, and child health and development 

from early childhood onwards in order to give vital evidence illustrating how 

circumstances in early life can influence later development and health [472].  

Wave 1 baseline data (MCS1) was collected for 18,552 families with a child 

aged 9 months and included home visit interviews by trained interviewers with 

the main (usually the mother) and partner respondents, with questions about 

 (MCS1) (MCS2) (MCS3) (MCS4) (MCS5) (MCS6) 

Dates (years) * 2001 2004 2006 2008 2012 2015 
No. families 

interviewed 

18,552  15,590 15,246 13,857 13,287 11,714 

No. children 

interviewed 

18,818  15,808 15,459 14,043 13,469  11,872  

Child age 9 months 3 years 5 years 7 years 11 years 14 years 
Response rate 96% 81% 79% 72% 69% 61% 
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family routines, demographics and SES.  Features of family background, 

pregnancy and birth, and initial months of children’s lives were recorded. 

Subsequently, data was collected at child ages 3 (MCS2), 5 (MCS3), 7 

(MCS4), 11 (MCS5), and 14 (MCS6) years, respectively, when the main 

respondent was additionally asked about any behavioural problems, and 

child’s cognitive and physical measurements were assessed. At MCS4 and 

MCS5, information regarding teaching and school health services was also 

asked. At MCS6, the study incorporated significant new data: (1) saliva 

samples (for DNA) from child cohort members and their biological parents, to 

allow research into genetic impacts on life course events and pathways; (2) 

accelerometers were included to monitor levels of physical activity and 

sedentary inactivity and (3) mobile phone apps and online completion 

measured detailed time use.  

4.4 Analytical sample selection 
 
The research for this thesis used data from all first six waves of the UK MCS 

obtained from the UK Data Archive (open access) [482]. To focus the research 

study on the research questions, some primary exclusion criteria were used 

as follows (see Figure 4.1): 

• New families at MCS2 and non-biological mothers were excluded as 

they lack information about pre- and postnatal predictors from Wave 1. 

• Non-biological fathers were excluded, as sample sizes were too small 

for meaningful analysis. 

• Families with twins or triplets were excluded to avoid the requirement 

of including another level of analysis accounting for intra-family 
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variability. 

• One-parent families at MCS2 were excluded in order to make it possible 

to compare the effect of fathers’ and mothers’ variables on child 

outcomes and health. 

After applying exclusion criteria, of the 18,552 families (18,818 children) 

participating in the study, a sample of 12,115 participants (boys: 6182, 

girls: 5933) was obtained. Missing data and methods applied to deal with 

it are discussed in details in the next chapter (Chapter five, section 5.1.2). 

Figure 4. 1 Exclusion of participants from analysis at MCS16.  

 

 

 
6 CM in the figure means cohort member. 
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4.5 Outcome variables:  Mental health outcomes 
 
Parents were requested to undertake the Strength and Difficulties 

Questionnaire (SDQ) at child ages 3, 5, 7, 11 and 14. This is a validated tool 

for measuring psychological adjustment in children from 3 to 16 years [483]. 

25 psychological items were measured in five sub-domains: (1) hyperactivity/ 

inattention, (2) conduct problems, (3) emotional symptoms, (4) peer problems, 

and (5) pro-social behaviour (see Appendix 3,  Table A3.1). Each item was 

marked either not true (0), somewhat true (1) or very true (2). The totals for 

each sub-scale were calculated, with scores potentially 0-10. The first four 

sub-domains’ overall sum (hyperactivity, conduct, emotional and peer 

problems) was used to construct a total socioemotional difficulties score 

ranging from 0 to 40, higher values being indicative of more extensive 

difficulties. Additionally, an externalising behaviour score was formed with 

scores from the hyperactivity-inattention and the conduct problems scales. An 

internalising behaviour score was created by adding together the emotional 

symptoms and peer problems scores.  

Bandings (‘normal’, ‘borderline’ or ‘abnormal’) for total difficulties classification 

and the five sub-domains were given by SDQ instructions (see Appendix 3, 

Table A3.1). In this population-based national survey, bandings of total 

difficulties and five sub-domains caregories has been previously validated 

[180, 484, 485] and they were constructed to establish cut-off points to classify 

children according to their risk for a behavioural problem, such that 80% of 

children scored "normal", 10% "borderline", and 10% "abnormal" [486]. 

‘Normal’ category corresponds to a parent-related total difficulties score of 0-
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13, ‘borderline’ category corresponds to scores of 14-16 and ‘abnormal’ 

category corresponds to scores of 17-40 [486].  

Following the same approach, banding for externalising and internalising 

behaviour problems were also created and categorised. For both internalising 

and externalising problems, scores were categorised at 80th and10th 

percentile to create a variable of 0 "low to normal scores" (scores≤ 5), 1 

"borderline score" (6-8) and 2 "high scores" (scores ≥9). Those at or below 

80th percentile considered having "normal score". 

This study adopted both the categorisation and continuous score approach. 

The continuous scores were used for regression, path and growth model 

analysis. Moreover, a categorical variable was also used for the descriptive 

statistics to indicate risk for mental health symptoms [487].  
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4.6. Exposures variables: Family physical health  
 
Three groups of adverse family physical health exposures were examined: 

child asthma, child obesity, and parental chronic illness.  All were collected at 

child age 3 (Wave 2). An important reason to select these three conditions is 

that a sufficient sample of children were reported with either asthma or obesity 

or having a chronically ill parent (>10%) in the Millennium Cohort Study data, 

thus a properly rigorous analysis was available.  

4.6.1 Child asthma 

For all waves, at an interview with the main respondent (usually the child’s 

mother), questions on asthma diagnosis and symptoms were answered. 

These were taken from the International Study of Asthma and Allergies in 

Childhood (ISAAC) core questionnaire (see Appendix 4, Table A4.1), a 

validated instrument in widespread use [488]. The questions probed into 

asthma and wheezing occurrence, and various severity indicators, for 

instance, whether the wheeze was serious enough to affect the child talking 

and to disturb his sleep. Reports of ever having been diagnosed with asthma 

and a wheeze episode in the last year at child age 3 (Wave 2) were used for 

this thesis analysis. This is consistent with previous studies that used the same 

questions on asthma diagnosis and asthma recent symptoms in evaluating 

childhood asthma among MCS children [138, 489-491]. The main respondent 

was asked whether their child had any “wheezing in the last 12 months” (0 = 

no wheezy attacks during the last year; 1 = had wheeze in the last 12 months) 

and if the child was ever diagnosed with asthma (0 = no; 1 = yes).  
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4.6.2 Child obesity 

Trained interviewers measured the child’s weight, without outdoor clothing and 

shoes, using Tanita scales during home visit, recording it in kilograms rounded 

to one decimal place. The child’s height was recorded with the Leicester 

Height Measure Stadiometer to the nearest millimetre [492].  Body mass index 

(BMI) was then calculated. International Obesity Taskforce (IOTF) cut-offs for 

BMI (age and sex specific) classified whether the children were overweight or 

obese [493] (see Appendix 5, Table A5.1). Those below ‘overweight’ were 

categorised as ‘normal’. A three-category variable was used for descriptive 

analysis (normal weight, overweight and obese) and two dummy variables 

were created and used in the models’ analysis, as the Mplus program does 

not allow for categorical independent variables. The first dummy variable was 

coded as overweight = 1, other = 0 and the second dummy variable was coded 

as obese children = 1, other =0.  

4.6.3 Parental chronic illness 

Questions on parent’s chronic illness were available at all waves as part of the 

parent interview.  The main carer (usually the mother) and partner 

respondents were asked: “do you have a longstanding illness, disability or 

infirmity?” “Longstanding” means anything that has troubled the patient over a 

period of time or that is likely to affect him/her over a period of time. Also, 

responses to questions about the severity of chronic illness, such as if the 

chronic illness was severe enough to affect the parent’s daily activity were 

provided. However, questions concerning activity being limited were only 

available from child age 5 years (Wave 3) onward (not the level of this thesis’s 
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main exposures), thus only a binary variable (no, yes) of whether parents have 

a chronic illness was used at child age 3 (Wave 2). 

4.7 Covariate variables 
 
The variables identified in the MCS and used in the current study as 

confounders, mediators, and for descriptive analyses are discussed below. 

Details on how these variables would be used in each of the three models 

(longitudinal regression, path and growth model) are provided below. For 

summary of the variables used in the three models with the corresponding 

waves,  please see Appendix 6, Table A6.1.  

4.7.1 Covariates - used in regression, path and growth models 

In regression, path, and growth model, certain demographic variables, 

mother’s healthy behaviour, family structure, puberty and socioeconomic 

variables were assessed as potential confounders that are related to the main 

exposure and outcome of interest. These may falsely obscure or accentuate 

the relationship between them. This accounts for the relation of interest, but is 

not intermediate in a causal sequence, in order to examine the contribution of 

the child and family characteristics that could account for potential differences 

in the outcome of interest. These covariates were assessed concurrently to 

adverse family physical health exposures at child age 3 years (Wave 2) with 

the exceptions of birth order, mother age at childbirth, mother’s pre-natal 

healthy behaviour, which all were collected at child age 9 months (Wave 1). 

The non-intact families variables were collected across the childhood-

adolescence period at child ages 3, 5, 7, 11 and 14, (Waves 2, 3, 4, 5 and 6). 

Sex-specific puberty variables were obtained at child age 11 (Wave 5). These 



 
 

127 

variables were also used for descriptive analysis.  

2.7.1.1 Socioeconomic position variables 
 
Given the history of SES definitions and their measurement, parental work 

status, educational attainment and household income were considered as 

core components of any SEP measures [494]. Therefore, all were used in 

Wave 2 as a marker of socioeconomic position. 

Parental educational attainment: The seven-level categorisation of the 

National Vocational Qualification (NVQ) was used: NVQ1, NVQ2, NVQ3, 

NVQ4, NVQ5, other academic overseas qualifications and none of these (see 

Table 4.2).   Generally speaking, an NVQ5 equates to a graduate degree; an 

NVQ4 represents a Diploma; an NVQ3 equates to two A levels (A/ AS), an 

NVQ2 > 4GCSEs, and an NVQ1 <5 GCSEs. No detailed information on 

overseas qualifications and the “none of these” category were collected. 

Questions about educational qualifications were asked to both resident parent 

respondents separately. The highest educational qualification of either partner 

living in the household is accepted for reporting. No detailed data on overseas 

qualifications was recorded. Thus, any partner who holds a British qualification 

is considered as a parent with the highest education.  
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Table 4. 2  NVQ educational level equivalence degree [495]. 

 
NVQ LEVEL  Equivalence degree 
NVQ Level 5 Higher degree and postgraduate qualifications 
NVQ Level 4 First degree/ diploma in higher education/ other higher 

education qualifications/ teaching qualifications for schools 
NVQ Level 3 A/ AS/ S Levels 
NVQ Level 2 O Level or GCSE Grades A-C 
NVQ Level 1 CSE below Grade 1 or GCSE or O level below Grade C 

 
 
 
Household income: In Wave 2, certain questions were asked regarding state 

pension, child benefits, second job earning, gross and net earnings etc. 

Equivalised household income in quintiles was then derived by study 

organisers and provided in the data. These quintiles were made by modifying 

The Organisation for Economic Cooperation and Development (OECD) 

equivalence scale in order to group the cohort into weighted quintiles based 

on their income (from the UK analysis). The quintiles were therefore organised 

into five income groups, ranging from low (first quintile) to high (fifth quintile). 

Occupational class: By asking both resident partners separately, detailed 

occupational information was obtained, with occupations being categorised via 

the National Statistics Socioeconomic Classification (NS-SEC). These 

socioeconomic categories are based on occupation and employment status 

and, in some situations, the workplace size, producing a five-category 

variable, as officially recommended by the Office for National Statistics [496]. 

Households were classified as: managerial and professional, intermediate 

occupations, small and self-employers, lower supervisory and technical 

occupations, semi-routine and routine. A further category described those 

whose occupational class was absent, which could include people never 
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having held a job.   

For each partner in the household, the occupational class was reported in the 

data used. The highest occupational class in the household is reported.  

4.7.1.2 Demographic parameters 
 
Child age at time of outcome measure: a continuous variable reflecting age 

in years and months when the specific outcome variable is measured in Waves 

2, 3, 4, 5 and 6.  

Child ethnicity: assessed in Wave 1, by asking the mother about her child’s 

ethnicity, with six categories: white, mixed, Indian, Pakistani and Bangladeshi, 

black or black British, and other ethnic group.  The ‘other’ ethnic group 

comprises a mix of ethnic groups and minorities that could not be placed into 

any of the other defined groups (for example Chinese).  

Primary language spoken at home: used as a marker of cultural tradition. A 

binary variable of English /not English was being used in the analysis.  

Birth weight: considered a proxy for both genetic endowment and parental 

prenatal resource allocation, and classified into five groups: extremely low 

(<1kg), very low (1-<1.5 kg), low (1.5-<2.5 kg), normal (2.5-4 kg) and high (>4 

kg). Because of low representation in the first three categories, these were 

collapsed into ‘low’, and thus three groups (low, normal, high) were used in 

the descriptive analysis. For covariate adjustment, a continuous variable was 

used. 

Maternal age at child birth: used as a categorical variable for descriptive 

statistics (≤19, 20-24, 25-29, 30-34, >34 years) and continuous for covariate 
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adjustment. 

4.7.1.3 Mother’s health behaviour 

Breastfeeding:  The mother was asked two questions, if the child was ever 

breastfed and the age of the child when last fed breast milk.   The 2004 UK 

Department of Health breastfeeding guidelines advise exclusively feeding 

breast milk for six months after birth [497]. This is in accordance with the World 

Health Organisation’s global strategy on infant feeding practices [498]. It is 

acknowledged that this was announced after the MCS children were born. In 

2000 the advocated breastfeeding period was only four months.  Although 

71% of the sampled children had received some breast milk, those exclusively 

breastfed dropped to 34% at age 1 month; 3% by 4 months and only 0.3% by 

age 6 months[499] .Consequently it was unacceptable to use children 

exclusively breastfed for 4 or 6 months to identify any inter-group differences. 

So, irrespective of duration, breastfeeding initiation was implemented as a 

binary (yes/no) variable.  

Maternal alcohol drinking during pregnancy: when the cohort children 

were 9 months old, the mother was asked how frequently she drank alcohol 

during pregnancy (never, less than once monthly, 1-2 times monthly, 1-2 days 

weekly, 3-4 days weekly, or 5-6 days weekly, and every day). If she drank at 

least once or twice weekly, the mother was asked: “In an average week, how 

many units of alcohol did you drink?” If drinking once or twice monthly, she 

was asked: “On the days when you did drink alcohol, on average how many 

units did you drink in a day?” Units were explained to mothers as “half a pint 

of beer, a glass of wine or a single measure of spirit or liqueur”.   
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There is no widespread agreement on what levels of alcohol constitute light, 

moderate or heavy drinking in pregnancy [500, 501].  In this research, such 

classifications are taken from those of the National Alcohol Strategy, which is 

consistent with Department of Health guidelines for drinking during pregnancy 

[502-504].  

In this study, drinking categories during pregnancy are thus defined as follows:  

•  Never  

•  Light, not more than 1-2 units per week or per occasion  

•   Moderate, not more than 3-6 units per week or 3-5 units �per occasion  

•  Heavy/binge, 7 or more units per week or 6 or more units per �

occasion. 

Maternal smoking during pregnancy: The mother was asked: “How many 

cigarettes a day were you usually smoking just before you became pregnant?” 

A continuous variable was available ranging from 0-60 cigarettes/day. These 

were merged into three categories to evaluate the dose-response relation in 

child outcomes: 0 cigarettes daily; 1-9 cigarettes daily; and ≥10 cigarettes 

daily, as in a previous study [505]. Maternal smoking was used as a categorical 

variable for descriptive statistics and as a continuous variable for covariate 

adjustment. 

 

 



 
 

132 

4.7.1.4 Family structure 

Number of children in household: a continuously derived variable gained in 

Wave 2, then merged into three classifications:  single child; child with one 

sibling; and child with ≥2 siblings. Large families were taken to be those with 

three or more children. This family size was considered a risk factor due to the 

potential for sibling competition for parents’ attention and family resources 

[506]. Number of children in household was used as a categorical variable for 

descriptive statistics and as a continuous variable for covariate adjustment. 

Childbirth order: a binary birth order variable generated with 1 = first birth, 0 

= higher parity.  

Marital status: a two-group variable used from Wave 2 of only two-parent 

families (married, cohabiting) as the one-parent families were excluded from 

the sample.  

Non-intact families: so as to concentrate on children living in two-parent 

families, at child age 3, one-parent families were removed from the analysis. 

However, the family structure may alter in longitudinal studies. Hence, these 

modifications to the family structure were controlled for and newly formed two-

parent families variable was included in this analysis.  This was achieved as, 

for each wave, a variable of the number of parents residing in the household 

was available in the MCS; 1 = a single-parent household, and 2 = a two-parent 

household. For the current research analysis, a two-group variable was 

generated from these data variables gathered at ages 5, 7, 11 and 14: 0 = 

intact families during the whole period; 1 = two parents not living together at 
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least at one time point in the follow up period, indicating an unstable family 

structure.  

4.7.1.5 Puberty variables 

Pubertal maturation is not uniform and happens at different ages and with 

different rated of development. Early puberty have been shown to increase 

risk of socioemotional difficulties for children [507, 508]. In order to control for 

this, early puberty is considered as a potential confounder in this thesis. In 

MCS, sex-specific pubertal data were mother reported using an adapted 

question from the Petersen Pubertal Development Scale [509]; indicating if the 

child had begun puberty or not. Mothers were asked questions regarding 

different signs of pubertal development (such as breast growth, voice change, 

growth spurt, or menarche). 

For girls, mothers were asked, "Has she begun to menstruate (we mean 

started to have her period)?” Responses were: No, Yes, Don’t know or don’t 

wish to answer, with participants in the latter category considered as 

missingness. The boy's measures of voice deepening, and facial hair were 

combined to create a composite variable of pubertal status variable consisting 

of 0=no (has not begun puberty) and 1= yes (has begun puberty).  Following 

previous literature [308, 510], menarche for girls, and voice deepening and 

facial hair for boys were selected as markers of early puberty at age 11. 

 

 



 
 

134 

4.7.1.6 Maternal mental health (level of exposure) 

Maternal mental health was adjusted for at child age 3 for the following 

reasons: (1) to overcome results being affected by reporter bias as the mother 

reported her children’s symptoms and feelings, and (2) to control for the 

mother’s mental health status at age 3 in order to test the true effect of the 

mother’s mental health at child age 5 as a potential mediator, independently 

of her mental health status at the prior wave 

At child age 3, maternal mental health was measured via maternal reports on 

the six-item Kessler Psychological Distress Scale [511]. Responses to items 

are scored from 0 “none of the time” to 4 “all of the time” resulting in a total 

score ranging from 0 to 24. Both continuous and categorical variables at child 

age 3 years were used in the analysis. A cut-off point of 13 and above, 

commonly used in previous studies [512-514], was used to classify high levels 

of maternal depressive symptoms for the descriptive analysis and a 

continuous score was used for the covariate adjustment. Further details 

regarding the Kessler Psychological Distress Scale and its related items will 

be discussed in section 4.7.3. 
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4.7.2 Covariates - used in growth model only 

Sets of socioecological variables were incorporated into the growth model to 

sum up the sample’s features by class membership. These were treated as 

explanatory variables to better describe heterogeneity in mental health growth. 

Besides the demographics, parent health behaviour, family structure and 

socioeconomic variables, which were mainly obtained at the baseline and 

indicate risk factors early in life, these socioecological variables, calculated at 

a point during the adolescent period, characterised the child’s home, social 

and wider environments, and his or her psychosocial well-being. Including 

these sets of socioecological variables also aid the understanding the risk 

factors associated with mental ill health throughout the child’s life trajectory. 

Similar sets of socioecological variables are available in the MCS data at ages 

11 and 14 years. A sensitivity analysis was done using variables collected at 

both age 11 and 14 in order to describe heterogeneity in mental health growth 

and similar results were obtained. Thus to simplify the model, only variables 

collected at age 14 were used, and are described below.  

4.7.2.1 Home environment 

Two features of the child’s home environment were incorporated into the 

analysis: 

1) Adolescent’s frequency of arguing with his or her parents. A parent was 

questioned “How often does your child argue with the mother/ father?” Five 

categories existed for this parent-reported item in Wave 6: 1 = most days, 2 = 

about once a week, 3 = less than once a week, 4 = hardly ever, 5 = never. In 

accordance with earlier studies [263, 264], the first two categories were 
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grouped into “at least once a week” and used as a parent reported indicator of 

frequent arguing between a parent and the cohort member. 

2) Adolescent bullied by their siblings. This was based on an adolescent’s 

response to: “How often do brothers or sisters hurt or pick on you?” Self-

reported items were scored on a six-point scale from 1 = most days, 2 = about 

once a week, 3 = about once a month, 4 = every few months, 5 = less often 

and 6 = never. As with prior research, the first two categories were grouped 

into “at least once a week” and used to illustrate frequent bullying by siblings.  

4.7.2.2 Social and wider environment 

The adolescent’s view about his or her social relationships and the wider 

environment were added to the analysis in terms of three aspects: 

1) Adolescent bullied by peers: Adolescent were asked “How often do other 

children hurt or pick on you?” A six-point scale was used from 1 = most days, 

2 = about once a week, 3 = about once a month, 4 = every few months, 5 = 

less often and 6 = never. Again, the first two responses were combined to form 

“at least once a week” and used to indicate frequent bullying by peers. 

2) School connectedness: A Adolescent’s self-reported evaluation of their 

school environment was gained through asking them “How much do you like 

school” and “How often do you find school interesting?” on a scale from 1 (a 

lot) to 3 (not at all). 

3) Neighbourhood safety:  In Wave 6, a 4-point scale item was used with the 

question “How safe is to walk, play or hang out in this area during day?”, with 

the responses: very safe, safe, not very safe, and not at all safe. From this, a 
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two-group binary variable was derived (safe and not safe). 

4.7.2.3 Well-being and risky behaviour 

Three variables were assessed for the well-being and psychosocial dimension 

as outlined below: 

1) Overall happiness: This measure was generated by adding responses to 

six MCS questions for how happy the child feels in six domains, using a 7-

point Likert scale from 1 (completely happy) to 7 (not at all happy). The 

domains comprised appearance, school, friends, family, work, and life as a 

whole. The overall happiness score ranges from 6 (happy in all six domains) 

to 42 (unhappy in all domains). Those with a summed score in the lower 

quintile (scored between 17 to 42) were categorised as unhappy.  

2) Adolescent’s risky behaviour: Single item ‘yes-no’ questions were used to 

evaluate unsafe behaviour including drinking, smoking, and drugs, using 

questions, “Have you ever tried a cigarettes? ”, “Have you ever had an 

alcoholic drink?” or “Do you use any drugs?” 

3) Peer influence: Self reports of adolescent at age 14 were used as there is 

considerable evidence suggesting peer influences are especially relevant in 

early adolescence [515]. Adolescents were asked “How often do your friends 

smoke cigarettes?” and “How many of your friends drink alcohol?” Responses 

were reclassified: none of them as no; some/most/all of them as yes.  Single 

item ‘yes-no’ questions including “Do your friends take any illegal drugs?” were 

also used to assess the influence of peers.  
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4.7.3 Mediators - used in path model only 

A chain of variables was examined in temporal ordering in path model in order 

to explain some of the mechanisms that might link the exposure of interest 

(family physical health) to the main outcome (child mental health) over a period 

of time extending from early childhood, through middle and late childhood, and 

into adolescence (see Figure 4.2).  

 

Figure 4. 2 Mediation pathways 
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4.7.3.1 Parent's mental health (child age 5) 

The Kessler Psychological Distress Scale (K6), a six-question tool, was 

developed specifically to estimate the prevalence of serious mental illness as 

defined by the US Public Law (PL) and the Alcohol, Drug Abuse, and Mental 

Health Administration (ADAMHA) Reorganisation Act [516]. It was devised via 

up-to-date psychometric methods to contain questions with the maximum 

precision at the scale’s clinical threshold [516, 517].  In the MCS, the six-item 

K6 was used to assess both parents’ (mother’s and father’s) psychological 

distresses using a computer-assisted self-completion questionnaire at child 

ages 3, 5, 7, 11 and 14.  Each parent was asked how frequently over the past 

30 days they had felt: “so depressed that nothing could cheer you up”, 

“hopeless”, “restless or fidgety”, “that everything you did was an effort”, 

“worthless”, and “nervous”. Respondents scored four points for ‘all of the time’; 

three for ‘most of the time’; two for ‘some of the time’; one for ‘a little of the 

time’ and no points for ‘none of the time’. The total score ranged from 0-24. A 

continuous score was used for the mediation analyses. 

With good reliability and validity[511, 518], the Kessler scale correlates with 

both currently treated depression and previously diagnosed depression. In 

various countries worldwide K6 validation studies were conducted, all of which 

have shown the K6 scale to have very good agreement with independent 

clinical ratings of serious mental illness.   

 Methodological studies also indicated K6 to have little bias for sex and 

education [519]. These are features integral to the scale, with items chosen 

based on the formal comparisons of age, sex and education differences in 
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different items, functioning so as to minimise bias for these demographic 

elements[511].  

4.7.3.2 Markers of family functioning (child age 7) 

Parental involvement  

As discussed in Chapter 3, parenting has the potential for a strong and lasting 

impact on the child’s well-being. Moreover, it mediates external influences, 

which makes it crucially important for researchers and policymakers.  Many 

parental involvement aspects have been linked to different child behavioural 

outcomes [412, 424, 520, 521]. 

Parental involvement with the child was assessed at age 7 (MCS4) by asking 

both mother and father about the nature and frequency of activities they share 

with their children. The mother and father were asked about: (i) reading to the 

child, (ii) telling stories to the child, (iii) doing musical activities with the child, 

(iv) drawing or painting, (v) playing active games,  (vi) playing indoor games, 

and (vii) taking the child to the park or playground, with responses on a 6- point 

scale (“every day” to “never”) for each question.  

To simplify the model, exploratory factor analysis (EFA) reduced the variables 

to fewer constructs. Evidence of one common factor for both the mother’s and 

father’s activity was found.  This is consistent with a previous study that used 

the same data [521]. More details about the method used to conduct the EFA 

through Mplus software are provided in Chapter 5. 

Child-parent relationship  

During the school years, the social world of a child grows to include more 
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settings and people outside the home. Nevertheless, the child-parent 

relationship continues to be the most critical influence on child development.  

Studies have revealed attachment to be indirectly measurable by investigating 

the primary caregiver’s sensitivity to the child, especially when responding to 

the child’s fear or distress[522]. A significant link has been identified between 

the child’s security of attachment and maternal sensitivity [522].  

In the MCS, attachment is measured in Wave 1 by the Condon Maternal 

Attachment Questionnaire and in Wave 2 by the Pianta scale in order to 

measure the parent’s perception of the quality of the relationship with their 

child. However, no measures of child-parent attachment are available at child 

age 5 and 7 (Wave 3 and 4). Instead, at Wave 3 and 4 questions on how main 

and partner respondents are sensitive and respond to the child were posed. 

The mother and father were asked about: (1) how close the parent is to the 

child, (2) whether they enjoy listening and doing things with the child, (3) if they 

express affection, and (4) if they easily get irritated with the child. Evidence 

showed one factor only loaded positively on all four responses. Consequently, 

a measure of “parent-child relationship” as a combined result draws on these 

four questions; higher values can be considered as representing a ‘more 

attached’ relationship. More details about the EFA for this data are given in 

the next chapter. 

Marital relationship 

An adapted version of the Golombok Rust Inventory of Marital State (GRIMS) 

was implemented to assess marital conflict[523]. The GRIMS was constructed 

as a short easy questionnaire to assess the overall quality of a couple’s 
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relationship and locate the extent of disharmony, if found. It focuses on 

nonsexual aspects within an adult cohabiting couple’s relationship, addressing 

features considered significant for harmony. The original 28-item 

questionnaire had high content validity and reliability of 0.91 (men) and 0.87 

(women) using the Cronbach’s alpha coefficient. GRIMS creates an overall 

rating of relationship quality separately for the female and male partner. Higher 

scores indicate greater levels of marital conflict (Rust and Golombok, 1986). 

In the MCS, for all respondents with a full-time resident spouse or partner, 

seven questions were incorporated in Wave 1, and four in Waves 2 and 3. In 

Wave 4, other items were used to assess the parental relationship which 

resembled the GRIMS but were not precisely the same questions, in order to 

identify areas believed to be important in any marital relationship. At MCS4, 

each of the parents was asked four questions: (1) “How often do you and your 

partner disagree on issues concerning the child?” (2) “How often do you and 

your partner go out without the children?” (3) “How happy are you in your 

current relationship?” and (4) “Has your partner ever used force on you for any 

reason?” These were included in the self-completed section of the survey.  

As each of the parents was asked separately, two measures of parental 

relationship were available, one from each parent’s viewpoint. The current 

research selected the mother’s assessment of her marital relationship, in line 

with most previous studies. Again, only one factor loaded positively on all 

responses so the measure of ‘parental relationship quality’ draws on the 

composite response to these four questions; higher values can be considered 

to represent ‘higher marital conflict’ in the relationship. 
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4.7.3.3 Child self-esteem (child age 11) 

To evaluate individual self-esteem, the Rosenberg Self-Esteem Scale is 

widely used as a self-report instrument. The original scale is a ten-item scale 

assessing self-worth holistically by appraising negative and positive feelings 

about the self which is considered to have good reliability and validity as a tool 

for measuring self-esteem [524]. Initially, it was devised using a sample of 

more than 5000 children from schools in New York State and has since been 

widely implemented.   

An adapted version of Rosenberg’s Self-Esteem Scale was used in the MCS, 

consisting of five items reflecting a positive view of the self. Responses were 

made on a 4-point scale, from strongly agree to strongly disagree. The cohort 

members at age 11 years (Wave 5) were asked to rate these statements:   

 (1) “On the whole, I am satisfied with myself”, (2) “I feel that I have a number 

of good qualities”, (3) “I am able to do things as well as most other people”, (4) 

“I am a person of value”, and (5) “I feel good about myself”. No total score was 

given in the data. 

In the research for this thesis, the self-esteem variable was used as a latent 

continuous variable measured by the five items mentioned above, with a 

higher score indicating higher self-esteem. EFA was implemented (identifying 

a single common factor) and showed that items loaded well on a single factor, 

consistent with a previous study with the same data. More details about the 

EFA with Mplus software are given in Chapter 5. 

This chapter has presented the dataset for this analysis, the Millennium Cohort 

Study, with definitions of the variables used for operationalisation of the 
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conceptual model.  The next chapter outlines the methodology employed to 

test the model and describes how missing data are considered, in more detail.  
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Chapter 5: Statistical Methods 
 
The statistical methods used for the regression, path and growth model data 

analysis are described here, including how missing data were dealt with.   

5.1 Model building 
 
The purpose of data modelling is to describe the data’s structure simply, and 

to specify a set of relationships between variables that is comprehensible and 

readily interpretable. Three models are presented below: regression, path, and 

growth models. Longitudinal analysis for these three life course models is 

carried out using Mplus Version 8 [525], which permits complex data 

management and analyses.  

As this thesis only have continuous outcomes, one estimator was used. An 

“estimator” is defined as a method to solve the model equation and produce 

the estimates of parameter values. The maximum likelihood (ML) estimator is 

the Mplus default for continuous dependent variables. The maximum 

likelihood with robust errors (MLR) was estimated in this study, which also 

allows for complex survey settings, as it is robust for deviation from normality. 

In other words, the non-normality of outcomes and the non-independence of 

observations in cluster sampling were both taken into account. A Wald test 

was used with a p-value of less than 0.05 being considered statistically 

significant. 

All regression, path, and growth analysis models were estimated using the 

following strategies: multiple group analysis, the full information maximum 

likelihood (FIML) method for missing data, and complex survey analysis. 

These are further described below. 
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5.1.1 Multiple group analysis 

In the multiple group approach, the sample is divided into sub-groups based 

on the moderator variable, in this case, the child’s sex. Each sub-group is 

treated as a separate dataset. The model is fitted and the results are estimated 

in each group separately. Statistical methods applied in the research for this 

thesis follow a multiple group analysis approach to observe group (boys and 

girls) differences in different models measurement. An exception is made for 

exploratory factor analysis, where multiple group analysis cannot be estimated 

in Mplus. In this case, the "subpopulation" option was utilised to choose the 

group of observations for analysis.   

5.1.2 Handling missing data  

As a result of the applied exclusion criteria, the sample size decreased from 

18,818 to 12,115 children. The modified sample was then confined to cases 

with complete data for all model variables (i.e. complete case analysis). This 

further decreased the sample size from 12,115 to 5106, 3781, and 3777 

children in regression, path and growth model respectively (see Appendix 7, 

Figures A7.1, A7.2, and A7.3). So as to avoid such a large reduction in the 

sample sizes, it was resolved not to limit analyses to complete cases. For this 

reason, the Full Information Maximum Likelihood (FIML) approach was 

adopted and various strategies were employed to ensure the analyses and 

conclusions were valid.  

Full Information Maximum Likelihood (FIML) approach is an advanced missing 

data method frequently used in structural equation modelling (SEM), allowing 



 
 

147 

missing data to be accounted for by estimating the model via missing data 

theory using the information for all available cases [526, 527].  The FIML 

estimation method neither imputes nor adds in missing data, but calculates 

parameter estimates based on all available data, including cases which are 

incomplete [528].   

FIML posits that the data are ‘missing at random’ (MAR) [526-528]. In other 

words, the likelihood that data are missing depends on the observed data in 

the analysis model; missingness is not dependent on unobserved data. 

Because many variables in the models predict missingness (for instance 

parental income, see Appendix 8, Table A8.1) the data needed to be assumed 

as MAR. This assumption was made more plausible by including confounders 

in the analysis that are predictive of missing data (i.e. sociodemographic 

measures) [527, 529]. 

When the missing data is randomly missing, FIML appears less biased than 

pairwise or listwise deletion (i.e. MAR data) [527, 530, 531]. FIML and multiple 

imputation (MI) methods are asymptotically equivalent, have similar statistical 

properties, make similar assumptions and yield similar results to MAR 

data[527]. However, FIML is simpler and more straightforward to apply, 

especially if the right software was used. 

In the FIML approach, each observation in the study must have information on 

at least one endogenous (dependent) variable and all exogenous 

(independent) variables in order to be included in the analysis. Mplus removes 

cases with missing independent variables (x’s), which conforms to regression 

analysis where the model is estimated, conditioned on the observed 
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independent variables (x’s). These variables’ means, variances, and 

covariances are not model parameters. This may be problematic as missing 

an observed (x) variable greatly reduces the sample size (combined with other 

predictor x-variables), especially when the missingness arises from father 

variables (e.g. fathers were not interviewed). To avoid this, the variables (x’s) 

can be integrated into the model and estimated by the FIML approach. 

However, this involves further assumptions such as normality for the x’s than 

in the original analysis model where no assumption is made for the distribution 

of the x’s. In Mplus, this can be achieved by mentioning the mean or variance 

parameters for the x’s in the input file.  

It is worth mentioning here that this approach of keeping cases with 

missingness on the independent variables is not available for the three step 

analysis used in the growth model, which is outlined in more detail in the result 

chapter Section 6.4.5. Moreover, for the entire descriptive analysis, these 

missing records will be also removed. 

After applying the strategies described above in dealing with missing data, a 

complete sample of 12,115 (boys: 6182 and  girls: 5933) was included for both 

the regression and path models. For the growth model, the sample size was 

further reduced to 12,033 (boys: 6141 and girls: 5892), due to the number of 

cases with missing data in all mental health repeated measures. Mplus 

excluded such records from the growth model.  

A series of sensitivity analyses was conducted to examine the differences 

which emerged due to the different approaches used to deal with missing data. 

First, a sensitivity analysis was performed comparing results of the complete 
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case analysis to those for the full information maximum likelihood (FIML) 

(excluding missingness on independent variables). Results from both 

sensitivity analyses were similar, which also suggests that the missing data 

mechanism in operation could be MAR. However, the estimates were slightly 

greater in size and 95% CI were slightly narrower in the FIML model compared 

to the complete cases model (results not shown).  

Second, another sensitivity analysis was carried out to check that the action 

of allowing missingness on the independent variable to be included in the 

model (by specifying their variance) did not bias the estimates. Two exercises 

were performed. First, the models were run on a sample excluding all cases 

with missing data on independent variables. Second, the same models were 

run, however, cases of missingness on independent variables were kept by 

specifying their variance. No substantial differences were identified between 

these two models, so the one with the larger sample was preferred.  

5.1.3 Complex survey analysis approach 

All analyses were weighted to take into account the nonresponse of eligible 

participants and the unequal likelihood of selection. By using complex survey 

analysis, corrections to the standard errors and chi-square test of the model 

fit that account for non-independence of observations due to cluster sampling, 

stratification, and the unequal likelihood of being sampled were gained.  
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5.2 Descriptive analysis 
 
Before starting to run any of the three models, a descriptive analysis was 

adopted to summarise the major features of the study population collected 

from Waves 1-6: (1) father, mother and child characteristics, demographic 

parameters, healthy behaviour, puberty, and socioeconomic characteristics; 

(2) the proportions of the three main exposure variables (child obesity, child 

asthma, and parental chronic illness); and (3) mental health outcomes and 

their distribution by child age.  

The SAMSTAT option in Mplus was used to request sample statistics for the 

data analysed. For continuous variables, these include sample means, 

variances, covariance, and correlations. For binary and categorical variables, 

these include sample thresholds; sample proportions. 

In the following sections, the methods used to address the objectives of this 

research are described. 
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5.3 Regression model (to address objectives 1) 

Regression analysis is a standard way of modelling relationships within 

observed variables. Because this study deals with continuous outcome 

variables, linear regression analysis was used. An unadjusted univariable 

analysis, followed by a serious of multivariable linear regression models was 

constructed using standard guidelines. This will be discussed in the following 

sections (section 5.3.1 & 5.3.2). 

5.3.1 Univariable analysis 

An unadjusted univariable analysis was conducted for two reasons: First, to 

describe the characteristics of children with higher total mental health 

difficulties scores, with different socio-demographic variables that make up the 

regression conceptual model. Second, although previous literature did not 

exclude any association between the selected variables, a theoretical model 

consistent with the observed data is necessary for statistical analysis and 

results interpretation. Therefore, univariable analysis approach was followed 

to achieve simpler working model by checking covariates significantly related 

to outcome variables in order to eliminate variables that were not adding any 

extra predictive power to the multivariable model. 

5.3.2 Multivariable analysis 

 Multivariable adjusted linear regression analysis model was used to evaluate 

the temporal associations between exposures of family physical health 

differences at age 3 with mental health scores at 3, 5, 7, 11 and 14 including 

socioemotional difficulties, internalising and externalising problems. Moreover, 
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the independent contribution of demographic characteristics, family structure, 

puberty, parental healthy behaviours, socioeconomic positions and maternal 

mental health status on aspects of mental health were investigated. In the 

base model, the initial estimates of family physical health differences were 

presented. Then explanatory factors’ importance was assessed by individually 

adjusting for six sets of covariates. Five models were formed in stepwise 

fashion. Model 1 an unadjusted model, Model 2 adjusted for demographic and 

maternal healthy behaviours variables; Model 3 additionally adjusted for family 

structure variables; Model 4 adjusted for socioeconomic positions; and Model 

5 adjusted for maternal mental health status. All models were adjusted for child 

age at each time point and correlations between child mental health measure 

at ages 3, 5, 7, 11 and 14 were estimated in the same model. 

5.3.3 Identifying effect modifiers 

Although the multi-group analysis was applied to all tested models, moderation 

analysis was done to confirm if the observed differences between boys and 

girls are significant.  The role of child sex as a moderator of the relationship 

between the main exposures and outcomes was assessed. The interaction 

term of child sex with the main exposure was created by using the Define 

command in Mplus. Then, the interaction term was fitted in the model and a 

Wald test was used to determine significant interaction in the adjusted 

multivariable model. 

5.3.4 Model assumptions 

All linear regression model assumptions were tested and met for mental 

difficulties scores: linearity, normality, homoscedasticity, and independence of 
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residuals (results not shown). These assumptions were checked using Stata 

15 software, not Mplus. At the time of writing, there was no option to perform 

such checks in Mplus. However, the MLR estimator was found robust against 

deviations from the normality assumption.  

5.4 Path model (to address objective 2) 

As mentioned in the preceding section (on the regression model), the first 

hypothesis was evaluated by examining a reduced regression equation 

without the mediators (including only confounders; for simplicity, these are not 

shown in the equation below): 

Y= i + cX+ε    

In order to proceed to the path model and evaluate the mechanism linking the 

family’s physical health at child age 3 with the child’s mental health at age 14, 

the null hypothesis (H0: c = 0) for this reduced regression equation should be 

rejected. Instead, it should be considered that x and y (i.e., the exposure and 

the outcome) are related and potential mediators should be explored. Two 

types of mediation were tested following the SEM approach through Mplus: 

full mediation (i.e., the exposure has no direct effect on the outcome) and 

partial mediation (i.e., the exposure has direct, indirect and/or total effects on 

the outcome) [532]. Inference about such effects (standard errors and P-

values) was achieved using a Soble test through SEM [533, 534]. The details 

concerning these methods are provided in Sections 5.4.1 through 5.4.5. 
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5.4.1 Total, direct and indirect effects 

The term “statistical mediation” or simply “mediation” refers to a causal 

connection where it is assumed that the effect of one or more independent 

variables is transmitted to one or more dependent variables via a third variable. 

Statistical mediation analysis has been used in child development research to 

disclose the pathways underscoring an exposure’s impact on a particular 

outcome variable. In other words, it helps researchers uncover the mechanism 

through which a cause (independent variable) brings about an effect 

(dependent variable) [535].  

By using statistical mediation analysis, the total impact of such an exposure 

on an outcome variable was transformed into a direct and indirect effect. The 

latter effect happens through a mediator variable (see Paths a and b in Fig. 

5.1), and the remaining effect consists of the direct one (see Path c’ in Fig. 

5.1) [536].  
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Figure 5. 1 Path model of a relatively simple mediation model. The total effect 

of X on Y (A), a simple mediation model (B). 

 
 

 

When investigating indirect effects, researchers require an estimate of this 

effect and testing of its significance. Various statistical approaches have been 

proposed for indirect effect testing. In 1981, Judd and Kenny suggested a 

series of regression equations [537]: 

(1) Y = i1 +cX+ε1     

(2) M = i2 +aX+ε2 

(3) Y = i3 + c’X+ b M+ ε3 

 

where in Equation (1), c represents the total effect of the exposure variable X 

on the outcome variable Y (Path A in Figure 5.1). In Equation (2), a represents 
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the effect of the exposure variable X on the mediator variable M (Path B in 

Figure 5.1). In Equation (3), c’ represents the direct effect of the exposure 

variable X on the outcome variable Y which is the pathway from the exogenous 

variable to the outcome while controlling for the mediators, and b represents 

the effect of the mediator variable M on the outcome variable Y (Path B in 

Figure 5.1). In all three equations, i stands for the intercept and ε the error 

term.  

Baron and Kenny’s (1986) causal steps procedure [536] tests for an indirect 

effect by imposing four conditions for the above mentioned regression 

equations which must be satisfied: (1) Variables X and Y must be related, and 

c must not equal zero. (2) variables X and M must be related, and a must not 

equal zero. (3) Variables M and Y must be related once the effect of X is 

controlled, this is, coefficient b must not equal zero. (4) The relationship 

between X and Y must be significantly decreased when controlling the effect 

of M. That is, the coefficient c’ must be smaller than the coefficient c [536]. 

Despite this method having been the most widespread in recent years, it 

contains important limitations [538-541].  The method only provides a binary 

conclusion. It asks if the indirect effect exists or not, instead of formally testing 

for further information regarding the indirect effect [535]. Also, in a review by 

MacKinnon, Lockwood, Hoffman, West, and Sheets (2002) comparing 

fourteen methods to contrast the mediation hypothesis, the procedure was 

shown to yield a low statistical power to identify an indirect effect [539]. 

Moreover, Mallinckrodt and his team (2006) corroborated this when comparing 

Baron and Kenny’s strategy to methods based on bootstrapping [542]. 
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In mediation analysis, it has recently become practice to formally test the 

indirect effect as well as each individual path comprising this effect [534, 543]. 

The Sobel (1982) test evaluates the mediator’s significance by the product of 

coefficients. The confidence intervals (CIs) for the indirect effect are estimated 

and the standard error determined. In the simple mediation model presented 

in Figure 5.1, the indirect effect of X on Y via M can be calculated as the 

product of a and b. In other words, the indirect effect can be estimated as a*b. 

Using standard errors, this method (called the Sobel test), assumes a normal 

sampling distribution of ab [535]. Mackinnon et al. (1995) have shown that 

product of two normally distributed variables is not necessarily itself a variable 

which is normally distributed [544]. Bollen and Stine (1990) have also 

concluded that the distribution of ab tends to be asymmetric [533]. This 

asymmetry might influence the relevance of Sobel’s test. In order to address 

this, researchers [533, 545, 546] have suggested using the bootstrapping 

approach.  

However, bootstrapping was not taken up by the current research due to the 

following reasons: (1) there was a large sample, (2) the distribution of a*b 

typically did not significantly deviate from normality, and (3) when the 

hierarchical structure of the data is taken into account by using TYPE = 

COMPLEX, bootstrapping is not available in Mplus.  

The SEM approach was conducted in this study to test the mediation 

hypotheses with the Soble test. This will be demonstrated in the following 

section. 
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5.4.2 Structural equation modelling (SEM) approach  

SEM was used in this research to test the hypotheses about the mediator’s 

effects through Sobel testing. SEM offers a more suitable inference framework 

for mediation and other causal analyses, offering several benefits.  

First, with Baron and Kenny’s regression approach, Equations (1) to (3) (see 

Section 5.4.1) were fitted as three separate regression models using several 

linear regression models[536]. In comparison, with SEM, these equations 

were fitted simultaneously as one model. Thus the direct, indirect and total 

effects could be obtained simultaneously, the attenuating effects of 

measurement error corrected and the dual role of the mediator as the 

exposure’s effect and a cause for the outcome depicted appropriately with 

structural equations instead of regression analysis[532, 547, 548]. 

Second, SEM has two components: a measurement part (the latent variables 

) for factor analysis and a structural model for path analysis. As a result, when 

a model contains one or more latent mediator variables, SEM provides ease 

of estimation and interpretation. It simplifies testing the mediation hypothesis 

by doing so in a single analysis input model that includes both path and factor 

analyses of several independent variables, mediators or outcomes at once 

[532].  

Third, SEM provides information about model identification. Identification is a 

property of the model, not the data. A model is identified if it is theoretically 

possible to drive unique estimates for all parameters in the model. At least two 

conditions have to be satisfied to identify a model. The first condition is known 
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as “the counting rule” and it relates to the number of degrees of freedom (df).  

The number of degrees of freedom (df) is equal to the number of observed 

data (Variance & Covariance) minus the number of estimated free parameters. 

If df > 0, then the model is called “over identified”. This means that a model 

has fewer parameters than observations. If the df =0, the model is “just 

identified” which means that a model with an equal number of parameters and 

observations; and if the df < 0, then the model is “not identified”. An under 

identified model has more parameters than observations and is not possible 

to estimate; model coefficients can be only estimated in the just identified or 

over-identified model.  

For the measurement model only (factor analysis), the second condition had 

to be applied: a scale has to be assigned for each latent variable. As the latent 

variables are not observed, they do not have an inherent scale. Therefore, the 

model has to be set up in such a way that the scale of the latent variable is 

clear. As a result, this researcher adopted the default parameterization 

approach in which the factor loading of the first indicator was constrained to 1 

and other items’ factor loadings were interpreted relative to the constrained 

item [549, 550]. 

Fourth, SEM provides information about the hypothesized mediational model’s 

consistency with the data and also gives evidence for the causality 

assumptions’ plausibility [551, 552]. Mplus gives several indices for the 

evaluation of an a priori hypothesized model’s fit to the sample data [553]. The 

likelihood ratio test (chi-square test) is an objective goodness of model fit 

index, classically implemented in SEM. However, it has long been seen as 
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problematic that it is sensitive to sample size and assumes the model fits the 

sample data perfectly. Several subjective model fit indices have therefore 

been devised to overcome these concerns. These comprise either absolute fit 

indices, such as the root mean square error (RMSEA) [554] and the 

standardized root mean residual (SRMR) [555], or incremental fit indices, such 

as comparative fit indices (CFI) and the Tucker-Lewis Index (TLI) [556]. While 

the latter evaluate improvement in fit through comparing a target model to a 

more constrained nested model, the former measure how well an a priori 

model replicates the sample data [553]. Because of their separate 

advantages, multiple fit indices have been proposed in SEM in order to 

consider different aspects of fit. The results of this procedure are reported in 

Chapter 6.  

It must be noted here that while just identified and over identified models both 

meet the identification requirement and so both can be estimated, goodness 

of fit statistics are not obtainable for just identified models. Therefore, only the 

over identified models are capable of being evaluated in terms of their 

goodness of fit for the data. 

After justifying the methods employed in this research to test the indirect effect 

in mediation analysis, more details are given in the next section on how these 

were applied.  
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5.4.3 Implementation of the SEM to test family stress model 

For this PhD research’s SEM path model, which is more complex, the same 

rules discussed above were applied.  

The current thesis aimed to explore all possible indirect relationships that 

might explain the association between family’s physical health and child’s 

mental health; provided that the temporal ordering remains. As shown in 

Figure 5.2, the total effect (c) of X on Y can be divided into its direct (c`) and 

indirect components through M1, M2, M3. Here, c = c` + a*b*c + d*e*b*c+ d*f*c 

+ d*g+ h*c + a*i+ h*i. The last seven terms represent specific indirect effects 

and their sum constitutes the total indirect effect. Exposures, outcomes, and 

parents’ mental health were assumed to be observed so rectangles (not 

circles) were used to represent the variables, while family functioning and child 

self-esteem variables were assumed to be latent. In order to assess different 

dimentions of family functioning, three of its markers were analysed (not 

shown in Figure 5.2). These markers are parental involvement, parental 

warmth, and marital conflict which all are shown in Figure 5.3.  Figure 5.2 is a 

simplified SEM model that provides a general idea of the relationships in the 

web of observed and latent variables that are under study, however, a more 

detailed conceptual model (Figure 5.3) will be presented later in the same 

section. 
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Figure 5. 2 Conceptualised SEM path model 

 

 

 
Different strategies were followed to build the SEM model. First, the 

measurement part was evaluated. The latent variables incorporated in the 

SEM were constructed using confirmatory factor analysis (CFA). This was 

preceded by exploratory factor analysis EFA. The CFA based on the EFA 

approach was preferable for two reasons. First, to discover the number of 

factors most fitting the data. Second, to avoid relying on extensive modification 

indices to find a well-fitting CFA model. The method used to create latent 

variables through an EFA approach is discussed in the following section 

(section 5.4.5). All related results are presented in the results chapter (chapter 

6, section 6.3.2). 

Following EFA results, a measurement model with four latent factors was 

adopted to introduce parameter estimation in the CFA (Figure 5.3). These four 
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factors are, the three markers of family functioning (parent involvement factor 

with 7 indicators, parental warmth factor with three indicators, and marital 

conflict factor with four indicators), and child self-esteem factor with five 

indicators. Each measurement error (E1, E1, E3, E4, etc.,) for each indicator 

represent unique variance, which is the indicator variance not explained by the 

factor.  
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Figure 5. 3 Extended conceptualised SEM path model including both measurement and structural parts. 
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To ensure that latent factors had equivalent structure and meaning across 

boys and girls, it was further tested for factorial measurement invariance (MI) 

by child sex, using multi-group CFA methods. For this purpose, a series of 

nested models was used in which successive equivalence constraints were 

determined in the model parameters across groups [557]. The baseline model 

(Model 1) was the configural model, which meant it had the fewest limitations 

on its parameters. This model was examined by specifying the same structure 

across the two groups (e.g., same items and factor configuration) while 

allowing all other parameters to differ. The second model (Model 2), the metric 

model, included factor loading invariance. In addition to the same factor 

structure, Model 2 was tested by putting equality constraints on each of the 

factor loadings across groups. For Model 3, the scalar model, further 

constraints were placed on the measured variables’ intercept so as to test 

scalar invariance. 

Traditionally, one single criterion was used to test measurement invariance 

(MI), i.e., the significance of the change in chi square (X2) for two nested 

models [558-560]. More recently, some researchers have shifted attention 

from absolute fit in terms of X2 to instead focussing on alternative fit indices 

[561-563]. This is because, in sizeable samples, X2 is too sensitive to minor, 

insignificant deviations from a perfect model [564]. A substantially sized total 

sample might result in over-rejection of the measurement invariance tests if 

the modification to X2 is the sole criterion for evaluating fit. 
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Researchers have suggested four specific indices for testing measurement 

invariance. These are based on the differences in CFI, TLI, RMSEA, and 

SRMR between baseline and nested models. If the difference between the two 

models shows a change in the values of CFI, TLI, RMSEA, and SRMR equal 

or greater to 0.01, 0.01, 0.015 and 0.03 in magnitude, respectively, the 

constrained model should be rejected [562]. This procedure was repeated for 

each latent factor.  

In order to conduct multigroup SEM analysis, scalar measurement invariance 

should be achieved [565]. Thus, if the fit between the Model 3 (scalar model 

with more restrictions puts on the loading and intercepts) and the baseline-

less constrained Model 2 (metric model) were not significantly worse, it would 

be concluded that latent constructs were equivalent across sexes. On the 

contrary, if the fit between the two models is significantly worse, then scalar 

MI was not accepted. However, partial measurement invariance can still be 

tested [566]. The purpose of examining partial MI is to discover which of the 

intercepts or loadings vary across groups. A valid inference can be made 

regarding group differences by identifying items that caused MI not to hold in 

the model, and thus unconstraining them [567].  

To establish partial MI, a few steps should be followed [565]. First, one needs 

to go back to Model 1, baseline configural model, and compare the size of the 

loadings/ or intercepts between two groups. Second, all loadings and 

intercepts should be constrained except for the one intercept/ loadings with 

the largest unstandardised difference between the two groups, which should 

be released. Third, a comparison between this partially constrained scalar 

model with the old Model 2 (metric model) should be made. If there are 
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insignificant changes in the values of CFI, TLI, RMSEA, and SRMR in these 

two models, then partial MI should now be accepted. If the differences in the 

model fit values are still significant, then another item should be released, and 

this will be continued until the item that causes MI not to be held is identified. 

According to the Byrne et al  [558], a valid inference can be made as long as 

there are at least two loadings and intercepts that are constrained across the 

two groups. 

In this thesis, after applying all the above mentioned methods, the scalar MI 

by child’s sex was confirmed for the child self-esteem, marital conflict, and 

maternal warmth latent constructs. The results of the tested models are all 

shown in Table 5.1 . On the other hand, scalar MI was not accepted for both 

parental involvement with the child, and paternal warmth. However, by 

releasing constraints on one or more loadings and/or intercepts, partial MI was 

achieved (Table 5.1). Hence, the prevailing invariance pattern lent weight to 

the feasibility of the items’ use as latent construct indicators for two groups, 

one for girls and the other for boys.   
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Table 5. 1 Fit statistics of the measurement invariance MI tests for latent constructs used in SEM 

Latent 
construct 

Model X2 df p DX2 (p) CFI DCFI TLI DTLI SRMR DSRMR RMSEA DRMSEA Decision 

Marital 
relationship 

Configural 2.18 3 0.30 - 1.00 - 1.00 - 0.005 - 0.00 - - 
Metric 2.71 6 0.82 0.53 (0.97) 1.00 0.00 1.00 0.00 0.006 0.001 0.00 - Accepted 
Scalar 14.72 9 0.10 12.01 (0.01) 0.991 0.009 0.993 0.007 0.01 0.004 0.01 0.01 Accepted 

Mother 
involvement  

Configural 183.87 27 <0.001 - 0.975 - 0.961 - 0.022 - 0.034 - - 
Metric 195.96 33 <0.001 9.13 (0.16) 0.974 0.001 0.967 0.006 0.024 0.002 0.031 0.003 Accepted 
Scalar 425.54 39 <0.001 242.43(<0.001) 0.938 0.03 0.933 0.03 0.038 0.014 0.04 0.009 Rejected 
Partial 
scalar 

208.03 34 <0.001 12.07 (0.07) 0.972 0.002 0.965 0.002 0.025 0.001 0.032 0.001 Accepted 

Father 
involvement 

Configural 90.60 23 <0.001 - 0.986 - 0.974 - 0.017 - 0.027 - - 
Metric 103.77 29 <0.001 12.65 (0.05) 0.986 0 0.978 0.004 0.022 0.005 0.026 0.001 Accepted 
Scalar 405.04 35 <0.001 353.08 

(<0.001) 
0.923 0.06 0.908 0.07 0.045 0.023 0.052 0.026 Rejected 

Partial 
scalar 

142.12 30 <0.001 38.35 (<0.001) 0.977 0.009 0.967 0.01 0.024 0.005 0.031 0.005 Accepted 

Mother 
child 
relationship 

Configural 0.00 0 <0.001 - 1.00 - 1.00 - 0.00 - 0.00 - - 
Metric 0.77 2 0.67 0.77 (0.67) 1.00 0.00 1.00 0.00 0.009 0.009 0.00 0.00 Accepted 
Scalar 2.46 4 0.65 2.07 (0.35) 1.00 1.00 1.00 0.00 0.013 0.004 0.00 0.00 Accepted 

Father child 
relationship 

Configural 0.00 0 <0.001 - 1.00 - 1.00 - 0.00 - 0.00 - - 
Metric 2.97 2 0.09 2.97 (0.38) 1.00 0.002 0.994 0.006 0.02 0.02 0.019 0.019 Accepted 
Scalar 40.40 4 <0.001 37.43 (<0.001) 0.975 0.023 0.963 0.03 0.04 0.02 0.049 0.03 Rejected 
Partial 
scalar 

4.74 3 0.28 1.77 (0.18) 1.00 0 1.00 0.006 0.008 0.01 0.00 0.019 Accepted 

Child self 
esteem 

Configural 39.46 2 <0.001 - 0.985 - 0.956 - 0.022 - 0.049 - - 
Metric 44.92 5 <0.001 3.41 (0.33) 0.985 0.005 0.967 0.01 0.026 0.004 0.042 0.007 Accepted 
Scalar 99.69 8 <0.001 58.27 (<0.001) 0.983 0.002 0.962 0.005 0.037 0.01 0.045 0.003 Accepted 

Note: All comparisons are made between the more constrained model and baseline-less constrained model; metric is compared to 
configural. Scalar and partial scalar are compared to metric. 
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Next, after incorporating the CFA into the SEM and evaluating its adequacy, 

the structural part was added. The extended hypothesised SEM path model is 

shown in Figure 5.3. The total effect (c) of X (family physical health at age 3) 

on Y (child’s mental health at age 14) can similarly be divided into its direct 

(c`) and indirect effects through mediators. These mediators are parental 

mental health at age 5, markers of family functioning including parental 

warmth, parental involvement and marital conflict at age 7, and child self-

esteem at age 11. The inclusion of the direct path in the model will allow to 

test how much of the association between family physical health and child 

mental health remained unexplained by the model.  

For each endogenous variable, confounder variables (socioeconomic, 

demographic, family structure, etc.,) were controlled for in the structural 

equations. The rule of thumb guidelines are that CFI≥0.95; TLI≥0.95, SRMR ≤ 

0.05, and RMSEA ≤0.06 represent a well fitted model [568] . These guidelines 

were used in this study. Model re-specification will be considered to improve 

the model-data fit, which should be theory driven. MODINDICES option was 

used to request modification indices in order to improve the model misfit. When 

the parameter is estimated freely, a modification index gives the expected 

decrease in chi-square. An indirect effect is considered significant if the 95% 

CI does not include zero. Only significant paths will be reported in the 

conceptual path diagrams presented in the result chapter. Path with 

insignificant coefficients at the level of 5% will be omitted from the path 

diagram presented in the results chapter. 

The path model is built on the findings of the previous regression model 
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analysis. Only exposures that found to have a significant association with 

mental health outcomes at age 14 in the multivariable regression analysis will 

be tested in the SEM model. As three mental health outcomes were evaluated 

(total socioemotional difficulties, internalising and externalising difficulties), the 

plausibility of the mechanism driven the association between the same 

exposure and each of the mental health outcomes were evaluated in a 

separate model. For comparison purposes, the three models were identical 

with the exception of the tested outcome variable.  

Moreover, the majority of studies concerning parent psychopathology and 

child functioning have focused on the role of the mother. In this thesis, 

however, the mental health and psychosocial related factors of fathers will be 

examined as a mediator separately to those of mothers, making two different 

models (see Figure 5.4). For comparison purposes, the same model is 

repeated for each parent mediators’ measures.  
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Figure 5. 4 Conceptualised path model stratified by parent sex. 

 

Besides testing for the total, direct and indirect effects, an investigation was 

conducted to assess if a mediated or indirect effect was constant for diverse 

groups of the population. Methods for testing moderated mediation effect are 

outlined in the following sections. 
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5.4.4 Identifying effect modifiers: Moderated mediation 

In mediation analysis, the question often arises whether a mediated or total 

indirect effect is the same for diverse groups of individuals [569]. In another 

way, it is necessary to explore if the total indirect effect is influenced by a 

moderator, which, in our case, is the child’s sex.  We, therefore, tested if the 

total indirect effect differs between boys and girls via a Wald test of parameter 

constraints.  A wald test was used to determine the extent to which the 

parameter estimates in the unconstrained model differ from the equality 

constraint (coefficient (boy) - coefficient (girl) = 0) with the sampling error taken 

into account. If the p-value is <0.05, the total indirect coefficients are 

significantly different for boys and girls.  

As indicated earlier, some mediators in the path model were latent variables, 

for which exploratory factor analysis EFA was adopted. This is outlined in 

detail in the following section.  
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5.4.5 Exploratory factor analysis 

 
The data set for the research in this thesis was quite large, consisting of 

several variables. As discussed in Chapter 4, many different measures of 

family functioning (parental involvement (10 items), parent-child attachment (3 

items), marital conflict (4 items) and child self-esteem (5 items) were provided 

in the MCS data. To simplify the approach so as to narrow down on some key 

variables that could be vitally important, factor analysis was employed to place 

variables into meaningful categories and to reduce observed variables that 

share a common variance to fewer “latent” variables [570, 571].  

The factor analysis approach was preferred to the sum scores one for the 

following reasons. First, factor analysis assumes that responses to an item 

are, to some extent, explained by the underlying trait and also, partly, by error 

[549, 571]. In contrast, the sum scores approach assumes the items are pure 

and contain no error.  Second, factor analysis includes different weights for 

items (called the factor loading) [572]. This helps determine which items are 

stronger manifestations of the underlying trait than others, whereas in the sum 

scores assumption, all items are equally important.  

EFA was used in this research. One of EFA’s fundamental assumptions is that 

there are common “latent” factors in the data set, the aim being to uncover the 

lowest number of such factors which explain the correlations[573]. The method 

used to conduct EFA through Mplus software is provided below. 
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5.4.5.1 Inspection of the correlation matrix 
 
The factor indicator variables should correlate in order to provide a construct. 

The correlation matrix should show a good correlation between the items that 

allows running the factor analysis, giving high probability of the item to get load 

on a common factor. The correlation assumption of variables normality was 

tested. Histogram showed the items were not normally distributed. However, 

MLR estimator, used in this thesis is robust for deviation from normality. 

5.4.5.2 Factor extractions 
 
In factor analysis, variances are employed to identify commonalities between 

or among variables (i.e., the variance in the observed variables can be 

explained by a common factor or common variance). In several factor analysis 

techniques, the aim is to remove as much common variance in the first factor 

as is possible through extraction[574].  

To inform the decision about the actual number of factors to extract, it is 

important to select which criterion is most suitable [571]. In this research, 

Kaiser’s criterion determined the number of factors, retaining all above the 

eigenvalue of 1[575]. Kaiser’s criterion has the potential to lead to an 

overestimation of the number of factors extracted [576, 577]. For this reason, 

the scree test was implemented in conjunction. In this test, the retained 

number of factors constitutes those data points above the “break” (i.e., the 

point of inflection of a horizontal and a vertical line beginning from each end of 

the curve) [571].  

Measures of misfit were also used to determine the number of factors best fit 
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the data, including CFI, TLI, SRMR and RMSEA.  In addition, the standardised 

residuals covariance/correlation matrix was also inspected. The standardised 

residuals covariance/correlation matrix provides valuable information about 

the local model misfit. Significant values of standardised residuals’ covariance 

highlight significant differences in covariance between the proposed model-

based computed covariance and the covariance observed, which affects the 

overall goodness of fit.  A significant standardised residual covariance is one 

with an absolute value greater than 1.96. 

5.4.5.3 Rotation methods 
 
The goal of rotating factors is to find a simple yet optimal structure, each 

variable loaded on as few factors as possible, with the maximum number of 

high loadings on each variable [578]. Broadly speaking, rotation can be 

classified as either orthogonal or oblique7. The former assumes that the factors 

in the analysis are not correlated while the later assumes that the factors are 

correlated. The default in Mplus used in this research was the oblique rotation 

as it is more flexible and, as mentioned earlier, allows correlation. 

 

 

 

 

 
7  A summary of the rotation techniques can be found in Table 13.9 (p. 639) in 'Using Multivariate 
Statistics (5th ed.)' by Tabachnick and Fidell (2007). 
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5.5 Growth model (address Objective 3 & 4) 

Two structural equation models were used in order to achieve this research’s 

hypothesis 3, 4 and 5.  First, a latent growth curve model (LGCM) was applied 

to plot the average trajectory of the mental health repeated measure. This was 

to identify the average population’s mental health scores at age 3, their rates 

of change with time (ages 5, 7, 11 and 14) and the between-person variability 

around these levels. Then, a growth mixture model (GMM) was applied to 

extract latent classes for mental health trajectories and incorporate covariates 

(exposures) in order to investigate the risks and predictors, which may 

negatively influence mental health in such exposed groups.  

The growth model was built in steps, as set out below. 

 

 

 

 

 

 

 

 



 
 

178 

5.5.1. Latent growth curve models LGCM  

The latent growth curve (LGCM) model, as part of SEM, is normally 

implemented to analyse continuous repeated measures, meaning in the 

context of this study, how variables capturing aspects of mental health 

development modify across a particular time period [579]. In theory, this 

approach assumes the presence of an average latent trajectory representing 

an underlying process, only indirectly observable through the repeated 

measurements [580-582].  

Following the classic application of the LGCM, two latent variables were 

created for the growth trajectory: the intercept (average level of mental health 

score at the starting point) (child age 3), and the slope (summarizing the 

degree of change over time/ growth steadiness) at each time point (ages 5, 7, 

11 and 14) [583, 584]. These two latent growth factors could be described in 

terms of their mean values and the variation around them [585, 586]. 

These captured intra-individual stability and described the overall sample 

change, in order to know, over time, if there was a significant decrease or 

increase in mental health problems, or no significant change. Also, a variance 

of the average intercept and slope was estimated to predict inter-individual 

differences in intra-individual change.  

 

 

 



 
 

179 

5.5.2. Identifying the shape of the growth 

Crucial as an initial step in any growth model is the identification of the 

trajectory’s optimal functional form across time; in other words, how the 

repeated measures change over time must be accurately determined [529]. If 

the incorrect functional shape is used as the foundation for the initial growth 

model, expanding the model to account for complexities such as growth 

predictors will probably lead to bias in results [584].  

Classically, LGC models specify a linear process of change [583, 584]. 

However, quadratic curve and piecewise linear modelling are also possible. A 

quadratic function may be postulated for a developmental process for 

repeated data measures in a curvilinear shape (non-linear function) [587]. On 

the other hand, a piecewise latent growth curve (PLGC) model allows the 

integration of separate growth profiles which correspond to several 

developmental phases observed at repeated successive points [588].  

PLGC models are flexible, as each stage can be specified for a particular 

functional form of the general change process, thus a linear-linear piecewise 

process can be considered [589]. Such multiphase models have one or more 

transitional (i.e.,  “knot”) points, where one phase of development ends and 

another begins [590, 591]. This point can be identified a priori (fixed) or freely 

estimated [583, 590]. This particular model is considered to be quite 

appropriate for education, psychology, and developmental studies, because 

many developmental processes, e.g., the development of mental health, may 

occur in two stages with differing functional forms[583, 590]. The transition 

time point when the growth trajectory moves from one stage to the other (i.e., 
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the knot) is highly significant. It frequently represents a substantial turning 

point (e.g., a level of proficiency has been reached) or, importantly, indicates 

when an intervention could most be of use [583].  

In this research, all three functional shapes were tested: linear, quadratic and 

piecewise growth. In the quadratic model, the slope was raised to a second 

power related to curvilinear growth and this was later added to the model. In 

the piecewise growth model, sensitivity analysis was implemented to identify 

and select the best knot point where one developmental stage ended and 

another started. Model fit was compared between diverse models with varied 

knot points (at ages 5, 7 and 11). Better fits were based on the differences in 

the CFI, TLI, RMSEA, and SRMR (see Section 5.4.3). In the piecewise growth 

model, the rate of growth varied over two differing time periods (growth rates 

1 & 2), leading to not one but two slopes being formed.  

Not only is it vital to report on the pathway’s shape in the final model, but also 

to test each model against alternative specifications. For example, it was 

useful to compare a linear growth model with a further quadratic model or with 

a piecewise linear model [584]. In this thesis, the criterion of model goodness 

of fit was used to decide which shape fits the data most, including linear, 

quadratic and piecewise linear models. Chi-square test statistics and fit indices 

were applied. To reiterate, these were the RMSEA (root mean squared error 

of approximation), SRMR (standardized root mean residual (SRMR), CFI 

(comparative fit), TLI (Tucker-Lewis index), BIC (Bayesian information 

criterion) [592] and AIC (Akaike information criterion) [593].  
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5.5.3. Extraction of classes  

After fitting an unconditional latent growth curve model and identifying the 

proper growth shape, a growth mixture model GMM was used to identify 

specific sub-groups of children with specific trajectories of mental health 

scores.  

Muthen and others generalized the LGCM to a GMM model[594, 595]. The 

GMM approach provides for unobserved heterogeneity in the population, on 

the assumption that distinct individual growth trajectories are characteristic of 

a combination of quite diverse subpopulations with varying fixed effects (i.e., 

estimated group-level growth characteristics: intercept and slope) and random 

effects (i.e., estimated individual growth variation: variance)[596].  

In this PhD research, two models were fitted to identify the actual number of 

latent sub-groups (also known as classes) and compared to choose the 

preferred approach. First, GMMs were used. The GMM method deals with 

heterogeneity within a class, which will allow free estimations of the variance 

and covariance of the slope and intercept factors in each class, thus variation 

is allowed in each class and a sub-group can be heterogeneous [595-598]. 

Second, latent class growth analysis (LCGA), a kind of GMM, was performed 

on the data. In this, within each class the growth factors’ variance and 

covariance estimates are presumed to equal zero (i.e., resulting in within-class 

homogeneity) [451, 599-601]. 

An exploratory GMM/LCGA was estimated to extract the numbers of classes 

which most fitted the data used. To obtain an optimal latent profile solution, a 



 
 

182 

succession of latent class models was estimated, incrementing the number of 

classes in subsequent models, and the models were iteratively compared 

based on conceptual, empirical, and practical considerations [602]. 

Model comparison used standard model fit indices, which included the 

Bayesian information criterion [592] (BIC), the sample-size-adjusted BIC [603] 

and the Akaike information criterion [593] (AIC). Lower scores indicated better 

fitting models. We also used the Lo–Mendell–Rubin (LMR) likelihood ratio test 

and the parametric bootstrapped likelihood ratio test (BLRT) [604], which 

evaluates the estimated model with a model decreased by one class. In this, 

a p value <0.05 shows the current model to be better than that with one class 

fewer. Also, the relative entropy value, a value between 0 and 1 (with a higher 

score reflecting greater accuracy in classification) was used to compare 

different models with different numbers of latent classes [529, 605, 606]. Other 

model selection criteria that were used were the sizes of classes (preferably ≥ 

5%) and the similarities of the trajectories in each of the classes [529].  
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5.5.4. Incorporating predictors  

After establishing the baseline growth model with the optimal number of latent 

classes, the model can further developed to incorporate one or more growth 

predictors, to develop a richer analysis of the data. [584]. Through this 

inclusion, the conditional growth model was obtained, in that the fixed and 

random effects were being now “conditioned on” the predictors. Incorporating 

predictors in the model establishes the particular variables linked with 

individuals reporting higher and lower intercepts, or steeper and flatter slopes 

[529, 584].  

Three-step latent profile analysis (LPA) developed by Block, Croon, and 

Hagennars [607], is designed for response variables, where subjects are 

placed in latent classes because of their probability of their posterior class 

membership; the link between such an assigned class membership and 

certain external variables is examined using multinomial logistic regression 

analysis [608, 609]. When following this strategy, three steps are applied. First, 

an unconditional model is run so as to extract the optimal number of latent 

classes which best fitted the data. Then the most probable class membership 

is derived, saved and merged with the initial dataset, creating a new dataset 

which is analysed separately. The third step is to extend the unconditional 

model to a conditional one by adding predictors using multinomial regression 

analysis in the newly generated data. 

Block, Croon, and Hagennars (2004) showed an underestimation in this three-

step method to find associations between covariates and class membership: 

the uncertainty concerning an individual’s class allocation is ignored. Class 
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allocation is presumed to be achieved without classification errors; adding 

predictors is considered not to affect this class allocation [607]. However, their 

results indicated that adding predictors will change the distribution of 

observations on trajectories and thus, trajectories will become re-estimated, 

conditional upon predictors. This means that prediction based on covariates 

will underestimate the true effect, with biased estimates for the covariate 

effects. 

To resolve this issue, this research followed the three-step approach with an 

adjustment for such classification errors. This adjustment method was devised 

by Vermunt, based on original work by Block, Croon, and Hagennars [610, 

611]. The "three-step approach" with adjustment for classification errors 

presents the same benefits as the simpler three-step method mentioned 

earlier; that is, constructing a meaningful latent trajectory model for the 

response variables of interest can be achieved separately to modelling the 

latent classes’ associations with external variables [529]. However, in this 

biased adjusted three-step method, particular assumptions are made, 

including that class indicators and external variables are conditionally 

independent. The bias adjusted three-step approach accounts for 

measurement error (or uncertainty of class membership) in the most likely 

class variable [608, 612]. Ignoring the uncertainty of class membership can 

intensify bias and reduce accuracy in subsequent analyses and in estimating 

the magnitudes of the links between latent classes and external variables and 

distal outcomes [610].  

One of the main goals of this thesis research is to identify the association 
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between selected adverse health conditions (childhood asthma, obesity and 

parents’ chronic illness) at child age 3, with different mental health growth 

patterns; which physical illness increased or decreased the likelihood of 

membership in different trajectory class.  To accomplish this, multinomial 

logistic regression models was constructed using biased adjusted three-step 

method. For investigation of the relative importance of physical health 

predictors for group membership, a multivariable multinomial model was run. 

The most likely class variable was regressed on a number of physical health 

predictor measures at the child age 3, in fully adjusted model. For all models, 

the low group (i.e., the largest class) was set as the reference group; thus, the 

chronic high group was compared to the low group as were the other groups.  
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Chapter 6: Results 
 
First, descriptive statistics of the study sample will be presented. This will be 

followed by dividing the data analysis results in three main sections: (1) 

Regression model results, (2) Path model, and (3) Growth model results. As 

it was mentioned in the method chapter (section 5.1.3), all analysis used 

sample weights to adjust for unequal probability of being sampled and the 

stratified and clustered sample design. The results for overall socioemotional 

difficulties scores are presented in the main tables, while the results for 

externalising and internalising subscales will be briefly described in the main 

text and the tables will be shown in the Appendix. 

6.1 Descriptive analysis  
 
Descriptive statistics of 12,115 families (boys: 6182, girls: 5933) selected in 

the analytical sample are shown for boys and girls separately in Tables 6.1, 

6.2, and 6.3 (see also Appendix 9, Tables A9.1 & A9.2 for similar statistics for 

sub-scale outcomes).  

(1) Mental health outcomes and their distribution by child age; (2) the 

proportions and weighted percentages of the three main exposure variables 

(child obesity, child asthma, and parental chronic illness); and (3) Family 

demographic parameters, maternal health behaviour, family structure, puberty 

status, and socio-economic characteristics are all presented in the following 

sections (6.1.1 - 6.1.3). The sets of variables below will remain constant for 

the three models. Additional descriptive results for extra variables used in the 

path and growth model samples are presented under each model. 
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6.1.1 Prevalence and age-specific distribution of mental health 
outcomes 

Socioemotional difficulties 

Table 6.1 shows average scores of socioemotional difficulties in children at 

ages 3, 5, 7, 11 and 14. Across all five waves, there were significant sex 

differences in scores on socioemotional difficulties. On average, boys scored 

higher than girls. However, in both sexes, socioemotional difficulties scores 

declined from age 3 to 5, but then increased steadily across the MCS waves 

from child age 5 to 14. 

At each age, the prevalence of total difficulties was also investigated 

separately for boys and girls (based on scoring higher than an established 

threshold, see chapter 4, section 4.5). As shown in Figure 6.1, the proportion 

of high socioemotional difficulties almost doubled from around 3% to 6% in 

girls and 5% to 9% in boys from ages 5 to 14.  

It is important to note that, due to attrition, the sample size gets smaller as 

the children become older. Moreover, the higher rate at age 3 years may 

reflect the lack of established age norms for 3 years olds. 

Externalising and internalising subscale 

Internalising difficulties scores increase through childhood into adolescence. 

Boys scored higher than girls at age 3, however, girls scored higher than boys 

at age 14 (see Appendix 9, Table A9.1). There were no significant differences 

in scores on internalising difficulties at age 5, 7 and 11. 

 In contrast, externalising difficulties scores were highest at age 3, and 
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decreased to almost one third at age 14 in boys and girls (see Appendix 9, 

Table A9.2). Boys scored higher than girls on externalising difficulties across 

all five waves.  

It is shown in Figure A9.1 (see Appendix 9) that there was an increase in 

prevalence of internalising problems from ages 3 to 14, from around 3% to 8% 

in boys and 2% to 9% in girls. In term of externalising difficulties, Figure A9.2 

shows that both sexes follow the same pattern of change in the prevalence of 

externalising problems from ages 3 to 14, however boys showed more 

externalising problem at all ages. Around 30 % of boys and 20% of girls at age 

3 had problems, this then decrease considerably during childhood-

adolescence period to13% in boys and 6% in girls by age 14. 

.  
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Table 6. 1 Descriptive characteristics of total difficulties scores from age 3 to 14. 

 Boys                                       Girls Sex differences 

Child age N Mean SD N Mean SD P value 

3 years 5865 9.46 5.07 5624 8.42 4.74 <0.001 

5 years 5378 7.08 4.78 5168 6.11 4.25 <0.001 

7 years 4972 7.43 5.36 4849 6.13 4.64 <0.001 

11 years 4706 7.61 5.72 4640 6.45 5.16 <0.001 

14 years 4227 7.63 5.83 4201 7.10 5.45 <0.001 

Note: The sample size varied between waves due to attrition across the waves of the study 
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Figure 6. 1 Prevalence of total socioemotional difficulties. 
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6.1.2 Sample distribution of main exposures at child age 3 

At MCS2 (age 3), 20% of boys and 16% of girls had at least one wheezy 

attack in the last 12 months. On the other hands, 12% of boys and 9 % of 

girls have been diagnosed with asthma. Almost one quarter of boys and 

girls had abnormal weight, with 18% overweight and 5% obese. 

Approximately 20% of mothers and fathers had chronic illness at child age 

3 (Tables 6.2). 

Table 6. 2 Descriptive table of main exposures. 

  Boys sample 
 

Girls sample 

    
Doctor diagnosed asthma Yes 729 (12%) 526 (9%) 
 No 5345 (88%) 5320 (91%) 
 N 

 
6074 5846 

Wheeze in the last 12 months Yes 1236 (20%) 949 (16%) 
 No 4946 (80%) 4984 (84%) 
 N 

 
6182 5933 

Child weight status Normal 4372 (77%) 4261 (77%) 
 overweight 1022 (18%) 996 (18%) 
 obese 284 (5%) 277 (5%) 
 N 

 
5678 5534 

Mother has chronic illness Yes 1236 (20%) 1246 (21%) 
 No 4945 (80%) 4685 (79%) 
 N 

 
6181 5931 

Father has chronic illness Yes 1005 (20%) 1021 (21%) 
 No 4021 (80%) 3839 (79%) 
 N 

 
5026 4860 

Note: The sample size varied by the number of missing values on 
exposure variables. 
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6.1.3 Sample socio-demographic, child and family 
characteristics  

The following sections summarise sample demographic, child and 

maternal characteristics and behaviours, family structure, puberty status 

and family socioeconomic characteristics (see Table 6.3). Both the boys’ 

and girls’ samples share the same characteristics, therefore, throughout 

this section, the term “sample” will be used to describe both. In case there 

is a difference between the samples, the sample denomination will be 

specified.   

6.1.3.1 Child and family demographic 

 With approximately the same number of children in each sex, the mean 

child ages at mental outcome assessment were 3, 5, 7 and 11 and 14 years 

in Wave 2, 3, 4, 5 and 6, respectively. In general, around 90% were white 

and spoke only English. The rest are divided into mixed, Indian, Pakistani 

and Bangladeshi, black and other ethnic groups. Less than 20% of children 

were born with abnormal birth weight (6% low, 12% high). In this sample, 

most of the children were first born (59%). Almost half of the mothers were 

in their thirties at the time of child pregnancy (Table 6.3).  

6.1.3.2 Maternal health behaviours and mental health 

During pregnancy, the majority of the mothers didn’t smoke or drank 

alcohol. On the other hand, 5% of the mothers drank frequently (moderate 

and heavy) and around 21% of them smoked heavily (≥10 cigarettes/day) 

during pregnancy. Almost three quarters of children were breastfed (Table 

6.3).  
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The proportion of mothers with depressive symptoms at child age 3 (study 

baseline) was small, approximately 2% (see Table 6.3).  

6.1.3.3 Family structure  

 When children were aged 3 years, 80% lived with two married parents, 

and 20% with two cohabiting parents. Similarly, around 80% of the children 

had not been exposed to parental relationship change (stable family 

structure) during the whole follow up period (Table 6.3). At age 3 years, 

around 20% of children had no sibling, 50% had one sibling and 30% had 

more than one siblings.  

6.1.3.4 Puberty status 

19% of boys and 10% of girls having started puberty at age 11. This 

difference in prevalence could be explained due to the different measures 

used to assess sexual characteristics for each sex (menarche for girls; 

voice deepening and facial hair for boys). 

 6.1.3.5 Family socioeconomic characteristics  

Almost half of the sample were in managerial and professional 

occupations. The rest are divided into intermediate occupations, self-

employers, low supervisory and technical occupations, and semi-routine 

and routine occupations (Table 6.3). 

At age 3, around 10% of the sample was classified as having NVQ level 5 

qualifications, such as a postgraduate degree. 44% of the sample was 

classified as having NVQ level 4 qualifications (e.g. undergraduate 
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degree). Sixteen per cent of the sample was categorised with NVQ level 3 

qualifications (e.g. AS and A level) at ages 3. Approximately 20% of the 

sample had NVQ level 2 (GCSE grades A*-C). A small proportion of the 

sample had overseas qualifications (approximately 1%), and around 4% of 

the sample had no qualifications at all.  

The majority of families were in the middle-income groups (2nd, 3rd and 

4th quintile), while almost one quarter of the families were in the highest 

quintile (26% in the highest quintile).  
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Table 6. 3 Descriptive characteristics of the study sample (Weighted %). 

  Boys sample 
 
 

Girls sample 
 
 

Childbirth weight Normal (2.5- 4 kg) 4936 (80%) 5036 (85%) 
 Low (<1.5 kg) 308 (5%) 356 (6%) 
 High  (> 4 kg) 926 (15%) 533 (9%) 
 N 6170 5925 

 
Maternal age at childbirth 12 to 19 247 (4%) 237 (4%) 
 20 to 29 2535 (41%) 2432 (41%) 
 30 to 39 3215 (52%) 3143 (53%) 
 40 and older 185 (3%) 119 (2%) 
 N 6182 5931 

 
Child ethnicity White  5552 (90%) 5327 (90%) 
 Mixed 123 (2%) 118 (2%) 
 Indian 123 (2%) 118 (2%) 
 Pakistani and 

Bangladeshi 
247 (4%) 238 (4%) 

 Black 62 (1%) 59 (1%) 
 Other ethnic group 62 (1%) 59 (1%) 
 N 6169 5919 

 
Language spoken at home English 6058 (98%) 5814 (98%) 
 Other languages 124 (2%) 119 (2%) 
 N 6182 5933 

 
Childbirth order 1st born 3647 (59%) 3500 (59%) 
 Not 1st born 2535 (41%) 2433 (41%) 
 N 6182 5933 

 
Number of children in 
house 

Single child 1298 (21%) 1305 (22%) 

 With 1 sibling  3215 (52%) 2967 (50%) 
 With ≥ 2 siblings  1669 (27%) 1661 (28%) 
 N 6182 5933 

 
Number of cigarettes 
mother smoked during 
pregnancy 

0 4511 (73%) 4329 (73%) 
1/ 9 494 (8%) 474 (8%) 
≥ 10 1174 (19%) 1127 (19%) 

 N 6179 5930 
 

Mother alcohol during 
pregnancy  

Never 5502 (89%) 5338 (90%) 
Light 371 (6%) 297 (5%) 
Moderate 247 (4%) 237(4%) 
Heavy  62 (1%) 59 (1%) 

 N 6182 5931 
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Continue table 6.3 
 
  Boys sample 

 
(N=6182) 

Girls sample 
 
(N=5933) 
 

Breastfeeding Yes  4755 (77%) 4446 (75%) 
 No 1420 (23%) 1482 (25%) 
 N 6175 5928 

 
Partner relationship Cohabiting 4884 (79%) 4746 (80%) 
 Married 1298 (21%) 1187 (20%) 
 N 6182 5933 

 
Family stability  Yes 3519 (81%) 3403 (82%) 

No 825 (19%) 747 (18%) 
 N 4,344 4,150 

 
Maternal mental health Not depressed 5469 (98%) 5225 (98%) 

Depressed 112 (2%) 107 (2%) 
 N 5581 5332 

 
Puberty status Not begun 3449 (81%) 3755 (90%) 

Has begun 809 (19%) 417 (10%) 
 N 4258  4172 

 
Equivalised household 
income Quintiles 

Highest quintile 1605 (26%) 1598 (27%) 
Fourth quintile 1543 (25%) 1480 (25%) 
Third quintile 1358 (22%) 1302 (22%) 
Second quintile 1049 (17%) 1006 (17%) 
Lowest quintile 617 (10%) 533 (9%) 

 N 6172 5919 
 

Parental education level NVQ 5 556 (9%) 594 (10%) 
 NVQ 4 2720 (44%) 2611 (44%) 
 NVQ 3 989 (16%) 949 (16%) 
 NVQ 2 1360 (22%) 1246 (21%) 
 NVQ 1 247 (4%) 237 (4%) 
 Overseas 

qualifications  
62 (1%) 59 (1%) 

 None of these 247 (4%) 237 (4%) 
 N 6182 5933 

 
Parental occupational 
class 

Manager & 
professional  

2967 (48%) 2907 (49%) 

 Intermediate  680 (11%) 653 (11%) 
 Self-employers  556 (9%) 534 (9%) 
 Lower support & 

technical  
495 (8%) 415 (7%) 
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 Semi-routine & 
routine  

742 (12%) 712 (12%) 

 Unemployed & 
student 

742 (12%) 712 (12%) 

 N 6182 5933 
Note: The sample size varied by the number of missing values on 
descriptive variables. 

6.2. Regression model 
 
The regression analysis results will be presented in two sections. First, 

univariable regression results will be presented to identify potential 

covariates to be added to the multivariable regression model. Then, 

multivariable regression results will be given to report the predictive effects 

of physical illness on child’s mental health.  

6.2.1 Univariable analysis for the mental health outcomes with 
several demographic and social variables 

Socioemotional difficulties 

The unadjusted associations between socioemotional difficulties scores at 

child age 3, 5, 7, 11 and 14 were checked with covariates collected mainly 

at age 3 (Tables 6.4 & 6.5). In both the boys’ and girls’ samples, similar 

univariable associations were noticed, therefore, throughout this section, 

the term “children” will be used to describe both. In case there is a 

difference between the samples, the sex denomination will be specified.  

Sample sizes varied in the univariable model by the number of cases with 

missing data on all variables included in model, and ranged from 6156 to 

6182 for boys, and from 5906 to 5933 for girls. 

Results suggested that both children born to mother’s aged ≥30 years and 
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breastfed, had lower total difficulties scores. However, low birth weight, 

with a home language not English was associated with higher scores of 

child’s total difficulties problems.  By looking at child ethnic group category 

separately and examining its association with the child total difficulties 

score longitudinally at age 5, 7, 11 and 14, it was shown that Pakistani and 

Bangladeshi children having significantly higher scores comparing to white 

children at all child age period starting from age 5 up to age 14 (Tables 6.4 

& 6.5). 

In households where mothers smoked during pregnancy, there were higher 

scores of socioemotional difficulties at ages 3, 5, 7, 11 and 14, compared 

to households where mothers were non-smoker in boys and girls. Also, 

depressed mothers reported higher scores of socioemotional difficulties 

compared to non-depressed mothers (Tables 6.4 & 6.5). For example, 

boys and girls of depressed mothers at age 3 had 5.47 (95% CI: 3.41/ 7.54) 

and 4.97 (95% CI: 3.14/ 6.80) units higher score of socioemotional 

difficulties at age 14 compared to children of non-depressed mothers, 

respectively. 

The family structure variables were significantly associated with total 

difficulties at child age 3, 5, 7, 11 and 14. In households where parents had 

been through a relationship change during follow up period, there were 

association with higher scores of socioemotional difficulties in children. For 

example, at 14 years, children whose had not been exposed to parental 

relationship change had 1.78 (95% CI: 1.36/ 2.20) and 1.87 (95% CI: 1.47/ 

2.28) higher scores of socioemotional difficulties than those living in stable 
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families in boys and girls, respectively (Tables 6.4 & 6.5). Moreover, 

cohabiting parents at child age 3 was found to significantly associate with 

higher socioemotional difficulties scores during childhood-adolescence 

period comparing to married parents. 
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Results confirm higher scores of socioemotional difficulties in households 

with disadvantaged SEP across all waves. The scores of total difficulties 

outcome increases incrementally with decrease in income quintile, with 

children in the lowest quintile having the highest scores of socioemotional 

difficulties during childhood-adolescence period in boys and girls. For 

example, at age 14 years children in highest income quintile scored lower 

than those in lower income quintile in boys (-3.93, 95%CI: -4.70/ -3.17) and 

girls (-4.32, 95%CI: -5.10/ -3.53) (Tables 6.4 & 6.5). Similar associations 

were shown for parental occupation class and education level. Parents with 

a higher level of education or with higher occupational class were 

associated with lower scores of child’s socioemotional difficulties across all 

waves. 

These results confirm that most of the covariates assessed are significantly 

related to the outcome variables which were included in the multivariable 

models. Childbirth order and puberty status were not associated with the 

outcome across all waves and were therefore excluded from further 

analysis. 

Externalising and internalising subscales 

There were no marked differences between univariable analysis results for 

subscales compared to total socioemotional difficulties (see Appendix 10, 

Tables A10.1- A10.4).    
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Table 6. 4 Univariable linear regression analysis associating total socioemotional difficulties at child age 5, 7, 11 and 14 years with 
several demographic and social variables. Boys sample sizes range from 6156 to 6182. 

 
Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Child ethnicity 
White 

     
Reference category 

Mixed  -0.50 (-1.43/0.44) -0.01(-0.96/0.95) -0.50 (-1.45/0.52) -0.33 (-1.65/0.98) -0.39 (-1.72/0.92) 
Indian   1.71 (0.28/3.14) * 0.49 (-0.29/1.26)  0.90 (0.00/1.79)  0.09 (-0.82/0.99)  0.29 (-0.80/1.39) 
Pakistani and 
Bangladeshi  

 3.21 (2.40/3.14) *** 2.58 (1.78/3.38) ***  2.53 (1.67/3.39) ***  1.20 (0.44/1.95) **  1.50 (0.56/2.43) ** 

Black  -0.07 (-1.16/1.03) 0.26 (-1.40/1.93) -0.04 (-1.49/1.41) -1.15 (-2.90/0.60) -0.26 (-1.86/1.35) 
Other ethnic groups   2.94 (0.45/5.43) * 1.32 (-0.29/2.94)  1.06 (-0.60/2.73)  1.40 (-0.43/3.24)  1.50 (-0.28/3.29) 
Language spoken at 
home 
English 

     
Reference category 

Other language   1.36 (0.69/2.03) *** 0.82 (0.40/1.25) *** 0.99 (0.29/1.68) ** 0.58 (-0.12/1.28) 0.68 (0.10/1.26) * 
Birth weight 
Normal 

     
Reference category 

Low   0.73 (-0.18/1.64)  1.19 (0.42/ 1.96) **  1.57 (0.62/ 2.52) **  1.26 (0.26/2.27) *  0.73 (-0.23/1.71) 
High  -0.56 (-0.96/-0.16) ** -0.50 (-0.87/-0.13) ** -0.51 (-0.95/-0.08) * -0.45 (-0.92/0.01) -0.46 (-0.95/0.02) 
Maternal age at birth 
< 20 

     
Reference category 

20 to 29  -1.82 (-2.58/-1.06) *** -1.41 (-2.30/-0.52) ** -1.93 (-2.94/-0.93) *** -1.19 (-2.19/-0.20) * -1.63 (-2.71/-0.54) ** 
30 to 39  -3.36 (-4.11/-2.61) *** -2.64 (-3.53/-1.75) *** -3.40 (-4.40/-2.41) *** -2.77 (-3.77/-1.77) *** -3.12 (-4.22/-2.02) *** 
40 plus  -2.92 (-4.21/-1.64) *** -2.26 (-3.65/-0.87) ** -3.18 (-4.69/-1.67) *** -2.34 (-4.03/-0.66) ** -2.81 (-4.41/-1.21) ** 
Childbirth order 
1st born 

     
Reference category 

Not 1st born  -0.09 (-0.40/0.22) 0.03 (-0.30/0.35) 0.03 (-0.32/0.40) 0.09 (-0.29/0.47) -0.04 (-0.45/0.38) 

Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the socioemotional score, the more risk of having 
mental health problems. 
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Continue Table 6.4 
 

Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Breastfeeding  
Yes 

     
Reference category 

No  1.50 (1.11/1.90) *** 1.15 (0.80/1.51) *** 1.30 (0.88/1.72) *** 1.08 (0.60/1.55) *** 1.36 (0.83/1.89) *** 
Maternal alcohol 
drinking 
Never drinker  

     
 
Reference category 

Light  -0.87 (-1.46/-0.26) ** -0.75 (-1.36/-0.14) * -1.01 (-1.70/-0.33) ** -0.45 (-1.19/0.30) -0.50 (-1.42/0.41) 
Moderate  -0.15 (-0.84 /0.53) -0.30 (-1.09/0.49) -1.11 (-1.90/-0.32) ** -0.20 (-1.40/1.01) -0.39 (-1.52/0.74) 
Heavy   0.44 (-0.68/1.57)  0.10 (-1.07/1.29)  0.63 (-0.69/1.95)  0.27 (-1.22/1.76)  1.45 (-0.43/3.34) 
Maternal smoking  
0 cigarettes 

     
Reference category 

1/9 cigarettes  1.01 (0.48/1.55) *** 0.88 (0.30/1.47) ** 1.29 (0.68/1.89) *** 1.35 (0.69/2.00) *** 1.11 (0.37/1.85) ** 
≥ 10 cigarettes  2.35 (1.97/2.75) *** 2.04 (1.64/2.44) *** 2.20 (1.72/2.68) *** 2.48 (1.96/3.00) *** 2.38 (1.78/2.97) *** 
Number of siblings 
Single child 

     
Reference category 

With 1 sibling  0.01 (-0.33/0.36) -0.42 (-0.76/-0.07) * -0.35 (-0.78/0.08) -0.56 (-1.04/-0.08) * -0.58 (-1.15/-0/02) * 
With ≥ 2 siblings  0.52 (0.05/0.98) * -0.10 (-0.59/0.39)  0.11 (-0.36/0.67) -0.15 (-0.75/0.45)  0.01 (-0.64/0.67) 
Marital status 
Married 

     
Reference category 

Cohabiting  1.85 (1.48/2.23) *** 1.65 (1.28/2.03) *** 1.87 (1.47/2.27) *** 2.20 (1.70/2.69) *** 2.36 (1.75/2.97) *** 
Non-intact families 
Stable families 

     
Reference category 

Non stable  1.11 (0.78/1.45) *** 1.17 (0.83/1.50) *** 1.51 (1.13/1.88) *** 2.00 (1.60/2.40) *** 1.78 (1.36/2.20) *** 
Puberty status      
Not yet Reference category     
Has begun puberty  NA NA NA -0.58 (-1.45/0.28) -0.71 (-1.68/0.26) 

Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the socioemotional score, the more risk of having mental 
health problems. 
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Continue Table 6.4 
Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Parental occupational  
Not working 

     
Reference category 

Manager/ professional  -2.29 (-2.71/-1.87) *** -1.77 (-2.15/-1.39) *** -2.20 (-2.61/-1.78) *** -2.15 (-2.58/-1.71) *** -2.12 (-2.62/-1.61) *** 
Intermediate  -0.90 (-1.47/-0.32) ** -0.54 (-1.00/-0.08) * -0.57 (-1.11/-0.05) * -0.36 (-0.98/ 0.25) -0.70 (-1.37/-0.03) * 
Small and self-
employers  

-1.81 (-2.44/-1.18) *** -1.28 (-1.91/-0.64) *** -2.00 (-2.71/-1.26) *** -1.66 (-2.45/-0.87) *** -1.41 (-2.44/-0.38) ** 

Lower supervisory/ 
technical  

 0.08 (-0.84/0.85)  0.02 (-0.81/0.86)  0.23 (-0.77/1.23)  0.60 (-0.82/2.03)   0.76 (-0.62/2.13) 

Semi-routine/ routine 
occupations  

0.11 (-0.43/0.66) 0.07 (-0.39/0.54) -0.03 (-0.62/0.55) -0.07 (-0.70/0.54) -0.17 (-0.86/0.52) 

Paternal educational  
No qualification 

     
Reference category 

Overseas  -0.15 (-1.08/0.78) -0.16 (-1.09/0.76) -1.13 (-2.15/-0.11) * -1.00 (-2.23/ 0.22) -0.56 (-1.92/ 0.80) 
NVQ1  -0.57 (-1.40/0.26) -0.98 (-1.73/-0.23) * -1.17 (-2.05/-0.29) ** -1.16 (-2.21/-0.11) * -1.21 (-2.17/-0.24) * 
NVQ2  -1.41 (-1.93/-0.88) *** -1.43 (-1.92/-0.93) *** -1.90 (-2.48/-1.32) *** -2.10 (-2.74/-1.46) *** -1.75 (-2.55/-0.95) *** 
NVQ3  -1.83 (-2.43/-1.23) *** -1.91 (-2.49/-1.32) *** -2.34 (-2.95/-1.75) *** -2.76 (-3.45/-2.07) *** -2.42 (-3.18/-1.65) *** 
NVQ4  -2.67 (-3.16/-2.18) *** -2.40 (-2.84/-1.96) *** -2.84 (-3.36/-2.30) *** -3.31 (-3.88/-2.73) *** -3.00 (-3.68/-2.31) *** 
NVQ5  -3.79 (-4.52/-3.06) *** -3.48 (-4.10/-2.86) *** -3.97 (-4.71/-3.23) *** -4.57 (-5.21/-3.92) *** -3.76 (-4.59/-2.94) *** 
Household income 
Lowest quintile 

     
Reference category 

Second quintile -0.91 (-1.55/-0.26) ** -0.85(-1.49/-0.22) *** -1.33(-2.06/-0.60) *** -0.12 (-0.91/0.67) -0.77 (-1.67/0.12) 
Third quintile -2.36 (-3.01/-1.70) *** -1.68(-2.31/-1.04) *** -2.56(-3.27/-1.89) *** -1.62 (-2.39/-0.85) *** -2.32 (-3.12/-1.53) *** 
Fourth quintile -3.20 (-3.86/-2.54) *** -2.55(-3.23/-1.88) *** -3.49(-4.14/-2.83) *** -2.49 (-3.25/-1.73) *** -2.82 (-3.68/-1.97) *** 
Highest quintile  -4.05 (-4.65/-3.45) *** -3.24(-3.81/-2.66) *** -4.41(-5.04/-3.77) *** -3.52 (-4.24/-2.80) *** -3.93 (-4.70/-3.17) *** 
Maternal mental health 
Not depressed  
Depressed  

     
Reference category     
4.57(3.35/5.80) *** 4.85(3.57/6.13) *** 5.29 (3.77/6.81) *** 5.86 (3.96/7.76) *** 5.48 (3.41/7.54) *** 

Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the socioemotional score, the more risk of having mental health  
problems. 
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Table 6. 5 Univariable linear regression analysis associating total socioemotional difficulties at child age 5, 7, 11 and 14 years with 
several demographic and social variables.  Girls sample sizes range from 5906 to 5933. 

Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Child ethnicity 
White 

     
Reference category 

Mixed   0.03 (-0.90/0.95) -0.02 (-0.85/0.81)  0.01(-1.00/1.01)  0.07 (-0.10/1.12) -0.42(-1.58/0.74) 
Indian   0.59 (-0.53/1.72)  1.21 (-0.19/2.62)  0.22(-1.29/1.72) -0.24(-2.03/1.54) -1.07(-2.47/0.32) 
Pakistani and 
Bangladeshi  

 3.82 (2.89/4.74) ***  2.84 (1.87/3.82) ***  2.31 (-1.51/3.02) ***  1.37(0.81/1.92) ***  2.22 (1.45/3.00) *** 

Black  -0.28 (-1.30/0.75)  0.33 (-0.55/1.22) -0.55(-1.33/0.24)  -0.61(-1.82/0.60) -0.39(-1.57/0.80) 
Other ethnic group   0.32 (-0.91/1.55)   1.30 (-0.57/3.19) -0.16(-1.67/1.35)  -0.75(-2.10/0.58) -0.61(-2.32/1.10) 
Language spoken at 
home 
English 

     
Reference category 

Other language  0.67 (0.11/1.24) * 0.67 (0.15/1.18) * 0.64 (0.08/1.20) * -0.06 (-0.53/0.41) 0.47 (-0.14/1.08) 
Birth weight 
Normal 

     
Reference category 

Low   1.77 (1.12/2.43) ***  1.35 (0.76/1.93) ***  1.76 (1.08/2.44) *** 1.77 (0.94/2.60) ***  2.31 (1.57/3.05) *** 
High -0.35 (-0.84/0.14) -0.32 (-0.76/0.11) -0.30 (-0.75/0.15) 0.03 (-0.52/0.60) -0.30 (-0.93/0.34) 
Maternal age at 
childbirth 
< 20 

     
Reference category 

20 to 29  -2.97 (-3.80/-2.12) *** -2.09 (-3.10/-1.08) *** -2.19 (-3.23/-1.15) *** -1.59 (-2.89/-0.28) * -2.31(-3.80/-0.82) ** 
30 to 39  -4.37 (-5.18/-3.55) *** -3.22 (-4.20/-2.25) *** -3.55 (-4.54/-2.57) *** -2.79 (-4.05/-1.53) *** -3.85(-5.26/-2.44) *** 
40 plus  -4.88 (-5.92/-3.84) *** -3.98 (-5.13/-2.81) *** -3.50 (-4.70/-2.29) *** -2.20 (-3.73/-0.66) ** -3.14(-4.88/-1.40) *** 
Childbirth order 
1st born 

     
Reference category 

Not 1st born  0.14 (-0.15/0.44) 0.16 (-0.14/0.47) 0.39 (0.05/0.74) * 0.03 (-0.36/0.41) -0.28 (-0.67/0.12) 

Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the socioemotional score, the more risk of having mental 
health 
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Continue Table 6.5 
 

Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Breastfeeding  
Yes 

     
Reference category 

No  1.81(1.45/2.17) *** 1.10 (0.77/1.41) *** 1.06 (0.66/1.46) *** 0.92 (0.52/1.32) *** 1.30 (0.79/1.82) *** 
Maternal alcohol 
drinking 
Never drinker  

     
Reference category 

Light  -0.98 (-1.50/-0.48) *** -0.95 (-1.45/-0.44) *** -0.82 (-1.40/-0.25) ** -0.60 (-1.26/0.06) -1.12 (-1.90/-0.34) ** 
Moderate  -0.70 (-1.40/0.00) -1.02 (-1.67/-0.36) ** -0.80 (-1.64/0.03) -0.34 (-1.09/0.41) -0.47 (-1.53/0.59) 
Heavy   1.11 (-0.23/2.45)  0.40 (-0.82/1.64)  0.35 (-1.00/1.70)  0.48 (-0.87/1.83)  1.03 (-0.59/2.66) 
Maternal smoking  
0 cigarettes 

     
Reference category 

1/9 cigarettes  1.01 (0.54/1.47) *** 0.71 (0.20/1.23) ** 0.86 (0.34/1.38) ** 0.84 (0.22/1.46) ** 0.64 (-0.14/1.43) 
≥ 10 cigarettes  2.08 (1.69/2.46) *** 1.90 (1.51/2.28) *** 2.11 (1.69/2.54) *** 2.34 (1.86/2.81) *** 2.94 (2.36/3.50) *** 
Number of siblings 
Single child 

     
Reference category 

With 1 sibling  -0.52 (-0.84/0.21) ** -0.79 (-1.11/-0.47) *** -1.22 (-1.62/-0.83) *** -1.03 (-1.50/-0.55) *** -1.28 (-1.72/-0.84) *** 
With ≥ 2 siblings   0.17 (-0.26/0.61) -0.30 (-0.68/0.08) -0.71 (-1.14/-0.27) ** -0.10 (-0.57/0.36)  0.01 (-0.53/0.54) 
Marital status 
Married 

     
Reference category 

Cohabiting  1.69 (1.30/2.08) *** 1.52 (1.15/1.89) *** 1.44 (1.01/1.87) *** 1.41 (0.95/1.87) *** 1.40 (0.86/1.93) *** 
Non-intact families 
Stable families 

     
Reference category 

Non stable  0.94 (0.60/1.28) *** 0.95 (0.63/1.26) *** 1.33 (0.99/1.67) *** 1.83 (1.45/2.21) *** 1.87 (1.47/2.28) *** 
Puberty status      
Not yet Reference category     
Has begun puberty  NA NA NA 0.40 (-0.69/1.50) 0.90 (-0.51/2.32) 

Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the socioemotional score, the more risk of having mental 
health problems 
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Continue Table 6.5 
 

Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Parental educational 
No qualification 

     
Reference category 

Overseas  -1.39 (-2.62/-0.15) * -1.28 (-2.52/-0.04) * -1.78 (-2.92/-0.64) ** -1.32 (-2.51/-0.12) * -1.10 (-2.26/0.07) 
NVQ1  -1.05 (-2.01/-0.10) * -0.86 (-1.72/0.01) -1.07 (-2.12/-0.01) * -0.08 (-1.12/0.97) -0.20 (-1.45/1.05) 
NVQ2  -2.18 (-2.86/-1.49) *** -1.94 (-2.51/-1.37) *** -1.91(-2.60/-1.23) *** -0.92 (-1.66/-0.19) * -1.73 (-2.61/-0.84) *** 
NVQ3  -3.11 (-3.80/-2.41) *** -2.52 (-3.21/-1.83) *** -2.55 (-3.29/-1.80 )*** -1.92 (-2.73/-1.10) *** -2.80 (-3.74/-1.86) *** 
NVQ4  -3.89 (-4.59/-3.20) *** -3.17 (-3.74/-2.60) *** -3.17 (-3.82/-2.51) *** -2.80 (-3.50/-2.11) *** -3.65 (-4.48/-2.81) *** 
NVQ5  -4.42 (-5.21/-3.64) *** -3.44 (-4.14/-2.74) *** -3.38 (-4.28/-2.54) *** -3.28 (-4.14/-2.42) *** -4.06 (-5.16/-2.97) *** 
parental occupational  
Not working 

     
Reference category 

Manager/ professional   -1.83 (-2.22/-1.42) *** -1.41(-1.76/-1.06) *** -1.23(-1.63/-0.83) *** -1.42(-1.85/-1.00) *** -1.79 (-2.25/-1.33) *** 
Intermediate  -1.27 (-1.74/-0.81) *** -0.91(-1.26/-0.54) *** -0.82 (-1.31/-0.33) ** -0.63 (-1.17/-0.08) * -1.35 (-1.89/-0.81) *** 
Small/ self-employers  -1.93 (-2.68/-1.19) *** -1.39(-2.04/-0.73) *** -1.01 (-1.78/-0.23) * -0.76 (-1.64/0.11) -1.30 (-2.41/-0.19) * 
Lower supervisory/ 
technical  

 0.59 (-0.59/1.77)  0.94 (0.00/2.00)  1.33 (0.04/2.63) *  0.98 (-0.32/2.28)  0.20 (-1.20/1.60) 

Semi-routine/ routine 
occupations  

 0.18 (-0.29/0.66)  0.11(-0.33/0.57)  0.32 (-0.16/0.81)  0.44 (-0.13/1.01)  0.26 (-0.35/0.89) 

Household income 
Lowest quintile 

     
Reference category 

Second quintile -1.20 (-1.80/-0.61) *** -1.16 (-1.74/-0.57) *** -0.93 (-1.58/-0.29) ** -0.29 (-1.07/0.49) -0.75 (-1.63/0.11) 
Third quintile -2.50 (-3.08/-1.93) *** -2.41 (-3.00/-1.83) *** -2.10 (-2.70/-1.50) *** -1.80(-2.54/-1.07) *** -2.54(-3.39/-1.69) *** 
Fourth quintile -3.38 (-3.96/-2.81) *** -2.72 (-3.30/-2.15) *** -2.40 (-3.00/-1.80) *** -2.38(-3.10/-1.66) *** -3.26(-4.06/-2.46) *** 
Highest quintile -4.28 (-4.83/-3.72) *** -3.52 (-4.10/-2.95) *** -3.38 (-3.96/-2.80) *** -3.53(-4.20/-2.87) *** -4.32(-5.10/-3.53) *** 
Maternal mental health          
Not depressed  Reference category     
Depressed  5.17 (3.93/6.40) ***  3.99 (2.83/5.15) ***  3.75 (2.30/5.19) ***  5.40 (3.95/6.86) *** 4.97 (3.15/ 6.80) *** 

Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the socioemotional score, the more risk of having mental 
health problems 
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6.2.2 Multivariable linear regression  

The associations between mental health scores (age 3, 5, 7, 11 and 14) 

and the three main exposures (parent's chronic illness, child asthma and 

obesity) at child age 3 were assessed using multivariable linear regression 

analysis and after controlling for different sets of variables. The final sample 

size used in this model was 12,115 children; 6182 boys and 5933 girls. The 

socioemotional analysis results are shown in tables 6.6 - 6.9, and those 

related to subscales analysis are presented in Appendix 11, Tables A11.1 

to A11.9. All exposures were measured at child age 3, therefore, 

throughout this section, child age will be mainly mentioned at the time of 

outcome.
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6.2.2.1 Childhood asthma  

Socioemotional difficulties analysis  

At every age, in unadjusted model, asthma symptoms were associated 

with higher scores of socioemotional difficulties in boys and girls (Table 

6.6). The unadjusted magnitude of associations varies with age. In boys, 

the strength of association rose during childhood period with the largest 

association at age 5, then starts to decrease during adolescence period 

(age 11 and 14). In contrary, in girls, the size of association rose with age, 

with the largest association during adolescence period (age 11 and 14).  

In model 2, which controlled for demographic and maternal health 

behaviour, estimates were partially attenuated but remained significant. In 

model 3, adjustment for family structure variables made little difference to 

the size of estimates. Adding family SEP factors to the analysis, further 

reduced associations, however, remained statistically significant. In the 

fully adjusted model, after introducing maternal mental health variable to 

the analysis, estimate failed to reach significance in boys at age 14. At age 

14, there was no significant association between asthma symptoms and 

boys’ socioemotional difficulties in Model 5. However, in girls, the 

association remained robust to the full adjustment at age 14. Girls with 

symptoms of asthma scored 1.13 units higher on the socioemotional 

difficulties problems at age 14 compared to girls who never had asthma 

symptoms (Table 6.6). 

Moreover, there was no statistical evidence for the interaction between 
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childhood asthma and child sex for the total difficulties outcome scores at 

child age 5, 7, 11 and 14 (results not shown).  

 

Externalising and internalising difficulties 

Similar to the results of the  socioemotional difficulties, girls who 

experienced asthma symptoms were more likely to have internalising 

difficulties, as well as externalising difficulties compared to those with no 

asthma symptoms across all waves (see Appendix 11, Tables A11.1 & 

A11.2). However, subscale analysis showed that boys who experienced 

asthma symptoms in early childhood, tend to report experiencing more 

internalising difficulties than externalising ones. Boys who developed 

asthma symptoms at age 3 years had higher internalising problems scores 

at age 5 (coefficient  0.43, 95% CI: 0.24/0.62), age 7 (coefficient 0.35, 95% 

CI: 0.11/0.59), age 11 (coefficient 0.35, 95% CI: 0.09/0.61) and age 14 

(coefficient  0.37, 95% CI: 0.07/0.67) compared to healthy boys (see 

Appendix 11, Tables A11.1 & A11.2). 

Sensitivity analysis of asthma symptoms and asthma diagnosis: 

Sensitivity analysis was used to examine if there were differences in the 

predictive effect of reporting of wheezy symptoms by the main respondent 

and being actually diagnosed with asthma.  At age 3, there was a smaller 

number of children diagnosed with asthma than those who reported to have 

recent symptom of asthma (wheezy attack). Although the multivariable 

model showed that both variables had almost similar associations, the 
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effect size was smaller in asthma diagnosed children compared to those 

with recent symptoms. For example, both asthma symptoms and 

diagnoses were reported to have higher socioemotional difficulties scores 

at age 14 for girls, however, the former increased the score by 1.13, while 

the later increased the score by 0.94; but both are significant (see Appendix 

11, Tables A11.3).  To simplify the thesis models, the decision was made 

to continue with the asthma symptoms variable in this thesis, which is 

similar to previous literature. 
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Table 6. 6 Sex stratified regression coefficients (95% CI) for the socioemotional difficulties scores at child age 3,  5, 7, 11 
and 14 by asthma  symptoms at age 3, cross-sectional and  longitudinal analysis. 

 Boys (N=6182)  Girls (N=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 0.84 *** 

(0.50/1.18) 

 0.70 *** 

(0.36/1.04) 

 0.69 *** 

(0.35/1.03) 

 0.62 *** 

(0.29/0.94) 

 0.36 * 

(0.04/0.68) 

 1.21 *** 

(0.80/1.62) 

 0.92 *** 

(0.51/1.33) 

 0.91 *** 

(0.50/1.31) 

 0.84 *** 

(0.44/1.24) 

 0.64 ** 

(0.25/1.03) 

R2 <1% 8% 9% 13% 18% 1% 10% 10% 14% 21% 

Age 5 1.18 *** 

(0.80/1.56) 

1.07 *** 

(0.68/1.45) 

1.05 *** 

(0.66/1.43) 

 0.99 *** 

(0.61/1.37) 

 0.74*** 

(0.37/1.11) 

1.37 *** 

(0.97/1.76) 

 1.15 *** 

(0.77/1.54) 

 1.12 *** 

(0.73/1.50) 

1.06 *** 

(0.68/1.44) 

 0.93 *** 

(0.56/1.29) 

R2 1% 7% 8% 10% 15% 1% 9% 9% 12% 17% 

Age 7 1.04 *** 

(0.61/1.46) 

0.91*** 

(0.50/1.33) 

0.89 *** 

(0.48/1.30) 

0.82 *** 

(0.42/1.22) 

0.58** 

(0.18/0.98) 

1.41 *** 

(0.95/1.87) 

 1.17*** 

(0.73/1.61) 

1.11*** 

(0.67/1.55) 

1.05 *** 

(0.60/1.50) 

0.93 *** 

(0.49/1.37) 

R2 1% 7% 8% 10% 14% 1% 7% 9% 11% 14% 

Age 11  1.02 *** 

(0.54/1.50) 

 0.89*** 

(0.42/1.36) 

0.85*** 

(0.39/1.32) 

0.78** 

(0.32/1.25) 

0.51 * 

(0.05/0.96) 

1.73 *** 

(1.30/2.16) 

 1.48 *** 

(1.05/1.92) 

1.42 *** 

(0.99/1.85) 

1.35*** 

(0.93/1.78) 

1.22*** 

(0.80/ 1.64) 

R2 1% 5% 7% 10% 14% 1% 6% 8% 11% 14% 

Age 14 0.96 ** 

(0.40/1.53) 

 0.84 ** 

(0.28/1.39) 

 0.80 ** 

(0.25/1.36) 

 0.74** 

(0.19/1.30) 

0.50  

(-0.05/1.05) 

 1.68 *** 

(1.19/2.17) 

 1.37 *** 

(0.90/1.85) 

 1.33 *** 

(0.87/ 1.80) 

 1.25 *** 

(0.79/1.72) 

 1.13 *** 

(0.66/1.59) 

R2 <1% 5% 6% 8% 11% 1% 7% 8% 11% 14% 

 
• * P value <0.05. ** P value <0.01. *** P value <0.001 
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6.2.2.2 Childhood obesity 

Socioemotional difficulties analysis  

In boys, unadjusted model showed that, at ages 5 and 11, obese children 

had higher socioemotional scores than non-obese children (see Table 6.7). 

However, the p-value was more than 0.01 and 95% confidence intervals 

were wide. After controlling for family demographic and maternal health 

behaviour in model 2, all estimates failed to reach significance. 

In girls, childhood obesity was not associated with children’s 

socioemotional difficulties at any age, in any models. 

Externalising and internalising difficulties 

There were no marked differences in the effect estimates between 

analyses of childhood obesity for externalising subscale and the total 

socioemotional difficulties analysis in boys and girls (see Appendix 11, 

tables A11.4 and A11.5).  

For internalising problems, in the unadjusted model, the association with 

childhood obesity was significant at age 7, 11, 14 years in boys and 5, 7, 

11 in girls. However, after additional of confounders, only association at 

age 11 remained significant in the fully adjusted model. For example, the 

internalising scores of obese boys at age 11 was 0.60 (95%CI: 0.17/1.03) 

and 0.53 (95%CI: 0.07/1.00) units higher in boys and girls respectively than 

those children with normal weight (see Appendix 11, Table A11.4). 
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Table 6. 7 Sex stratified regression coefficients (95% CI) for the socioemotional difficulties scores at child age 3, 5, 7, 11 
and 14 by child obesity at age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182) Girls (N=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3  0.69  

(0.00/1.37) 

 0.51 

(-0.21/1.23) 

 0.46 

(-0.25/1.18) 

 0.37 

(-0.35/1.11) 

 0.51 

(-0.20/1.22) 

 0.37 

(-0.34/1.08) 

 0.10 

(-0.60/0.80) 

 0.11 

(-0.58/0.80) 

 0.02 

(-0.64/0.67) 

 0.07 

(-0.55/0.69) 

R2 <1% 8% 9% 12% 18% <1% 9% 10% 14% 20% 

Age 5  0.74* 

(0.03/1.46) 

0.56 

(-0.20/1.32) 

0.55 

(-0.21/1.32) 

 0.48 

(-0.28/1.24) 

 0.61 

(-0.11/1.34) 

0.64 

(-0.02/1.30) 

 0.42 

(-0.25/1.09) 

0.41 

(-0.25/1.08) 

0.31 

(-0.34/0.96) 

 0.36 

(-0.27/1.00) 

R2 <1% 6% 7% 9% 15% <1% 8% 9% 12% 16% 

Age 7 0.81 

(-0.15/1.77) 

 0.68 

(-0.29/1.66) 

 0.65 

(-0.31/1.62) 

0.52 

(-0.42/1.46) 

 0.59 

(-0.32/1.51) 

 0.48 

(-0.26/1.23) 

 0.31 

(-0.47/1.10) 

0.30 

(-0.47/0.97) 

0.19 

(-0.57/0.95) 

0.22 

(-0.51/0.94) 

R2 <1% 6% 7% 10% 14% <1% 7% 8% 10% 13% 

Age 11  1.09 * 

(0.05/1.95) 

 0.87  

(-0.10/1.83) 

 0.83 

(-0.13/1.79) 

 0.68 

(-0.27/1.63) 

 0.81 

(-0.10/1.73) 

 0.61 

(-0.15/1.38) 

 0.47 

(-0.30/1.22) 

0.44 

(-0.31/1.20) 

0.25 

(-0.49/1.01) 

0.26 

(-0.46/0.99) 

R2 <1% 5% 6% 9% 14% <1% 5% 7% 10% 14% 

Age 14  0.87 

(-0.25/2.00) 

0.75 

(-0.38/1.88) 

 0.71 

(-0.41/1.83) 

0.60 

(-0.78/0.28) 

 0.69 

(-0.72/0.32) 

 0.21 

(-0.58/0.99) 

0.04 

(-0.78/0.85) 

 0.02 

(-0.79/0.84) 

 -0.14 

(-0.68/0.35) 

 -0.10 

(-0.64/0.38) 

R2 <1% 5% 6% 8% 11% <1% 6% 7% 11% 14% 

 
• * P value <0.05. ** P value <0.01. *** P value <0.001 
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6.2.2.3 Mother chronic illness 

Socioemotional difficulties analysis  

In boys and girls, the unadjusted results suggest that children whose 

mothers reported chronic illness in early childhood (age 3) experienced 

higher scores of total socioemotional difficulties at age 3, age 5, age 7, age 

11 and age 14 (Table 6.8).  

The association between maternal chronic illness and socioemotional 

difficulties were larger at older ages, socioemotional score would increase 

2.22 and 1.85 units at age 11 and 14 respectively for boys whose mother 

had chronic illness at age 3 (see Table 6.8). In girls, the unadjusted model 

showed the socioemotional score would increase to almost double its value 

at age 11 and 14 in comparison to age 3 and 5. 

In both sexes, associations were affected by addition of demographic and 

maternal health behaviour variables in Model 2.  Model 3 (Table 6.8) brings 

in the family structure variables, which further reduced the beta coefficient 

in boys. In girls, addition of family structure variables did not affect the size 

of the estimates or the strengths of the Model 2 association. In Model 4 

family socioeconomic variables were introduced into the analysis, which 

led to a further reduction in adjusted beta coefficient and turned the cross-

sectional association at age 3 insignificant in girls.  

In Model 5, after introducing mother’s mental health, which were found very 

important, all the associations were attenuated and turned insignificant in 

girls, however, remained statistically significant among boys. In boys, the 
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fully adjusted results suggest that children whose mothers reported chronic 

illness in early childhood (age 3) scored higher on the socioemotional 

difficulties at age 5 (coefficient 0.73, 95% CI: 0.35/1.10), age 7 (coefficient 

1.07, 95% CI: 0.70/1.44), age 11 (coefficient 1.53, 95% CI: 1.06/1.99) and 

age 14 (coefficient 1.12, 95% CI: 0.64/1.61) compared to  those of healthy 

mothers (Table 6.8). 

Moreover, when comparing boys fully adjusted effect size with the girl’s 

models, results showed that the effect size seems to be smaller among 

girls than boys. For example, at age 7, boys and girls of chronically ill 

mother reported 0.73- and 0.07-units higher scores of socioemotional 

difficulties, compared to those of healthy mothers. Mother chronic illnesses 

with child sex interactions were found for the total difficulties outcome 

scores at child age 5, 7, 11 and 14 (results not shown).  

Externalising and internalising difficulties 

Associations between mother chronic illness and both internalising and 

externalising subscales were weaker than for total socioemotional 

difficulties (see Appendix 11, Tables A11.6 & A11.7). Moreover, exposure 

to maternal chronic illness had a stronger significant association with high 

internalising behaviours than externalising behaviours in boys and girls. 

For example, Boys aged 11 who were lived with chronically ill mother had 

0.97- and 0.53-units higher score of internalising and externalising 

problems, respectively, compared to children who were lived with healthy 

mothers. 

As for total difficulties, Mother chronic illnesses with child sex interactions 
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were found for externalising and internalising scores at child age 5, 7, 11 

and 14 (results are not shown). 
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Table 6. 8 Sex stratified adjusted regression coefficients (95% CI) for the total socioemotional scores at child age 3, 5, 7, 11 
and 14 by mother chronic illness at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (N=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 1.25 *** 

(0.88/1.62)   

1.13 *** 

(0.77/1.49) 

1.09 *** 

(0.73/1.44) 

1.01 *** 

(0.66/1.36) 

0.50 ** 

(0.14/0.85) 

0.66 *** 

(0.28/1.02) 

0.49 ** 

(0.13/0.84) 

0.49 ** 

(0.14/0.85) 

0.34  

(-0.01/0.69) 

-0.12 

(-0.45/0.21) 

R2 1% 9% 10% 13% 18% <1% 10% 10% 14% 20% 

Age 5 1.39 *** 

(0.99/1.80) 

1.28 *** 

(0.88/1.68) 

1.24 *** 

(0.85/ 1.63) 

1.17 *** 

(0.79/1.56) 

0.73 *** 

(0.35/1.10) 

0.67 *** 

(0.33/1.00) 

0.53 ** 

(0.20/0.86) 

0.54 ** 

(0.21/0.86) 

0.42 * 

(0.09/0.74) 

0.07 

(-0.24/0.39) 

R2 1% 7% 8% 10% 15% <1% 8% 9% 12% 16% 

Age 7 1.69 *** 

(1.28/2.09) 

1.57 *** 

(1.16/1.97) 

1.52 *** 

(1.12/1.92) 

1.41 *** 

(1.02/1.80) 

1.07 *** 

(0.70/1.44) 

0.98 *** 

(0.59/1.36) 

0.83 *** 

(0.45/1.20) 

0.83 *** 

(0.46/1.20) 

0.70 *** 

(0.32/1.07) 

0.36 

(-0.02/0.74) 

R2 2% 8% 9% 11% 14% 1% 7% 8% 10% 14% 

Age 11 2.22 *** 

(1.70/ 2.75) 

2.10 *** 

(1.59/2.61) 

2.04 *** 

(1.53/2.55) 

1.94 *** 

(1.44/2.43) 

1.53 *** 

(1.06/1.99) 

1.17 *** 

(0.75/1.60) 

1.01 *** 

(0.59/1.43) 

1.01 *** 

(0.59/1.43) 

0.84 *** 

(0.43/1.25) 

0.42 

(-0.01/0.85) 

R2 3% 7% 9% 11% 15% 1% 6% 7% 10% 14% 

Age 14 1.85 *** 

(1.28/2.41) 

1.67 *** 

(1.12/2.23) 

1.60 *** 

(1.05/2.15) 

1.51 *** 

(0.97/2.05) 

1.12 *** 

(0.64/1.61) 

1.13 *** 

(0.65/1.62) 

0.91 *** 

(0.44/1.38) 

0.91 *** 

(0.44/1.38) 

0.72 ** 

(0.24/1.19) 

0.31 

(-0.15/0.77) 

R2 2% 6% 7% 9% 12% 1% 7% 7% 11% 14% 
 
• * P value <0.05. ** P value <0.01. *** P value <0.001 
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6.2.2.4 Father chronic illness 

Socioemotional difficulties analysis  

In both sexes, unadjusted models at all ages show father chronic illness 

was associated with higher scores of socioemotional difficulties. The 

unadjusted effect size and significance of associations varies by age, with 

the largest association at age 14 in boys (coefficient 0.85, 

95%CI:0.28/1.42) and girls (coefficient 0.85, 95% CI: 0.31/1.39) (see Table 

6.9). In Model 2, after adjusting for demographic and maternal health 

behaviour, beta coefficients were partially attenuated, but continued to be 

significant for boys exposed to paternal chronic illness for ages 3, 5 and 

11, and 14 years. In girls, adding demographic and maternal health 

behaviour into the analysis reduced associations, with only estimates at 

age 14 remaining significant (coefficient 0.71, 95% CI: 0.17/1.23). Model 3 

brings in family structure variables, which did not significantly affect neither 

the size of effects nor strength of association. Model 4 introduces family 

SEP variables. After adjusting for them, only P value for the association 

between paternal chronic illness and boys’ total difficulties at age 14 

remained significant. Boys exposed to paternal chronic illness will have 

0.62 higher total difficulties score than their comparison at age 14. All other 

significant associations found in model 3 turned in significant in girls and 

boys. Moreover, the beta coefficients dropped to almost its half value in 

model 3.  

In the final model, after adding the remaining variable to the model 

(maternal depression), the estimate for age 14 in boys was attenuated 
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further and turned insignificant. 

Externalising and internalising difficulties 

There were no marked differences between analysis of father chronic 

illness for subscales compared to total socioemotional difficulties analysis 

(see Appendix 11, Tables A11.8 & A11.9).  



 
 

220 

Table 6. 9 Sex stratified regression coefficients (95% CI) for the socioemotional difficulties scores at child age 3, 5, 7, 11 
and 14 by father chronic illness at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182) Girls  (N=5933)  
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3  0.51* 

(0.11/0.90) 

0.48 * 

(0.09/0.86) 

0.44 * 

(0.06/0.82) 

0.28 

(-.10/0.66) 

0.15 

(-0.24/0.53) 

0.41 

(0.00/0.82) 

0.33 

(-0.03/0.71) 

0.32 

(-0.06/0.70) 

0.18 

(-0.19/0.54) 

0.08 

(-0.29/0.45) 

R2 <1% 8% 9% 12% 18% <1% 9% 10% 14% 20% 

Age 5 0.46 * 

(0.06/0.85) 

0.43 * 

(0.04/0.82) 

0.40 * 

(0.01/0.79) 

0.26 

(-0.13/0.65) 

0.15 

(-0.24/0.54) 

0.13 

(-0.23/0.50) 

 0.08 

(-0.27/0.42) 

 0.05 

(-0.30/0.40) 

-0.11 

(-0.45/0.22) 

-0.23 

(-0.57/0.10) 

R2 <1% 6% 7% 9% 15% <1% 8% 9% 12% 16% 

Age 7 0.70 ** 

(0.23/1.17) 

0.65 ** 

(0.20/1.11) 

 0.61 ** 

(0.16/1.06) 

0.41  

(-0.03/0.84) 

0.29 

(-0.16/0.74) 

 0.46 * 

(0.04/0.88) 

0.37 

(-0.04/0.78) 

 0.35 

(-0.05/0.77) 

0.21 

(-0.18/0.61) 

0.09 

(-0.31/0.50) 

R2 <1% 6% 7% 10% 14% <1% 7% 8% 10% 13% 

Age 11 0.60 * 

(0.10/1.10) 

0.55 * 

(0.07/1.03) 

0.52 * 

(0.05/1.00) 

0.30 

(-0.15/0.76) 

0.14 

(-0.29/0.57) 

0.46* 

(0.01/0.92) 

0.37  

(-0.09/0.82) 

0.35 

(-0.11/0.81) 

0.15 

(-0.30/0.60) 

0.03 

(-0.42/0.48) 

R2 <1% 5% 7% 9% 14% <1% 5% 7% 10% 14% 

Age 14 0.85 ** 

(0.28/1.42) 

0.81 ** 

(0.26/1.36) 

0.80 ** 

(0.24/1.35) 

 0.62 * 

(0.07/1.17) 

0.48 

(-0.05/1.02) 

 0.85 ** 

(0.31/1.39) 

0.71 ** 

(0.17/1.23) 

0.69 * 

(0.16/1.22) 

 0.41 

(-0.09/0.92) 

0.28 

(-0.22/0.78) 

R2 <1% 5% 6% 8% 11% <1% 6% 7% 11% 14% 
 

• * P value <0.05. ** P value <0.01. *** P value <0.001
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6.2.3 Summary of the regression results 

The multivariable analysis adjusted results suggest that children of 

mothers who reported chronic illness in early childhood (age 3) 

experienced higher scores of total socioemotional difficulties at ages 3, 5, 

7, 11 and 14 among boys. On the other hand, children with asthma 

symptoms in early childhood (age 3) experienced higher scores of total 

socioemotional difficulties at 3, 5, 7, 11 and 14 among girls.  

Subscale analysis suggested that, among boys and girls, having a 

chronically ill mother or exposed to asthma symptoms at age 3 results in 

higher scores of internalising difficulties problems across all waves. In 

contrast, higher scores of externalising difficulties problems was only 

reported among girls exposed to chronically ill mothers or boys 

experienced asthma symptoms.  

From the regression model results shown above, it is concluded that both 

mother’s chronic illness and childhood asthma symptoms effect at age 3 

continue to predict abnormal mental health outcomes up to the age 14. The 

next model will extend the previous work and tests the hypothesis of 

whether the effect of main exposures (mother’s chronic illness and asthma) 

upon child mental health outcomes operate either fully or in part, through 

the mediator variables. 
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6.3. Path model 
 
The path model was built on the findings of the previous model analysis. 

The aim of path was to test certain mediating pathways to explain 

mechanism or processes that underly the predictive effects of physical 

illness on child mental health through  parent’s mental health, markers of 

family functioning and child self-esteem. These directional pathways 

followed the timing of data collection as well as the theoretical model - 

family stress model (FSM) -  presented in chapter 2 (section 2.9.1).  

Path model results will be shown in three steps. Initially, descriptive 

statistics for a set of mediators used in this model will be presented. 

Secondly, results of exploratory factor analysis that was applied to evaluate 

a number of mediator factors constructs will be discussed. Finally, 

structural equation modelling (SEM) results will be demonstrated.  
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6.3.1 Descriptive analysis of potential mediators 

6.3.1.1 Parental mental health at child age 5 

Both parents’ mental health scores ranged from 0 to 24, with higher scores 

reflecting more parental depressive symptoms. In wave 3, the mean of the 

mothers’ mental health score was 2.81 (SD 3.43), and 2.77 (SD 3.42) in 

boys and girls’ samples respectively (Table 6.10). Both mean scores 

indicate low level of maternal psychological distress in the analytical 

sample.  

In terms of the father mental health, this thesis reported similar mean 

scores to the mothers’. However, lower standard deviation was noticed for 

fathers’ variable comparing to the mother; which indicates less variation 

around the mean (Table 6.10). 
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Table 6. 10 Descriptive characteristics of parental mental health at  

child age5. 

Note: Sample size varied by number of missing values in mediator 

variables. 

 

 

 

 

 

 

 

 

 

 

 

Age 5 
 

Boys 
 

Girls 
 

 N Mean SD 
 

N Mean SD 

Maternal mental 
health 
 

5592 2.81 3.43 5074 2.77 3.42 

Paternal mental 
health 
 

4380 2.91 3.26 4229 2.78 3.12 
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6.3.1.2 Parental involvement at child age 7 

Overall, both parents’ involvement scores ranged from 1 (not at all) to 6 

(involved daily) (Table 6.11). For mothers, the highest mean of involved 

activity was reported for reading to the child or teaching them songs. For 

example, the mean of a mother’s involvement with reading was 5.01 (SD 

1.14) in boys and 5.00 (SD 1.16) in girls.  Other activities such as telling 

stories, painting, drawing, playing or taking the child to the playground/park 

have a mean ranging between 3.16 to 4.58 (Table 6.11). 

In contrast, the fathers’ highest mean of involved activities was detected 

for playing with the child, whereas, the lowest mean was reported for 

reading or painting with the child (Table 6.11). In Wave 4, a mean of 4.23 

(SD 1.10) and 3.92 (SD 1.15) belonged to father playing indoor with the 

boys and girls respectively. In comparison, mean of father involvement with 

reading was 2.86 (SD 1.26) in boys and 2.79 (SD 1.29) in girls. 

To simplify the model, as it was mentioned in chapter 4 section 4.7.3.2, 

these seven items presented in Table 6.11 were further reduced to a lower 

number of factors, and results of applied EFA will be shown in the section 

6.3.2. 
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Table 6. 11 Descriptive characteristics of parental involvement at child 
age 7. 

Age 7 
 

Boys 
 

Girls 
 

Mother involvement 
 

N Mean SD N Mean SD 

Reads to the child 
 

5089 5.01 1.14 4963 5.00 1.16 

Tells stories to the child 
(not read from book) 
 

5090 3.16 1.53 4963 3.19 1.52 

Does musical activities 
with the child 
 

5090 4.22 1.53 4962 4.58 1.34 

Draws/ paints with the 
child 

5090 3.83 1.16 4964 3.60 1.17 

Active play 
 

5089 3.39 1.34 4963 3.31 1.26 

Plays games/ with toys 
indoors with child 
 

5087 3.91 1.19 4964 3.88 1.14 

Takes child to park/ 
playground 

5089 3.47 1.12 4964 3.38 1.06 

 
Father involvement 
 

N Mean SD N Mean SD 

Reads to the child 
 

3956 2.86 1.26 3852 2.79 1.29 

Tells stories to the child 
(not read from book) 
 

3956 3.27 1.49 3849 3.13 1.49 

Does musical activities 
with the child 
 

3955 3.69 1.59 3850 3.89 1.52 

Draws/ paints with the 
child 

3956 2.93 1.11 3852 2.92 1.15 

Active play 
 

3956 4.22 1.18 3852 3.78 1.19 

Plays games/ with toys 
indoors with child 
 

3954 4.23 1.10 3852 3.92 1.15 

Takes child to park/ 
playground 

3951 3.37 1.01 3852 3.19 1.00 

 
Note: Sample size varied by number of missing values in mediator 
variables.
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6.3.1.3 Parent-child relationship at child age 7  
 
Table 6.12 shows the distribution of three variables that described the level 

of warmth in the parent-child relationship: enjoying listening to the child 

(scaled from 1 to 4), expressing affection (scaled from 1 to 5), and being 

close to the child (scaled from 1 to 5), with higher scores indicating warm 

relationship. 

 In boys, the mean score of how much their mothers or fathers enjoy 

listening to their children was 3.60 (SD 0.57) and 3.36 (SD of 0.72), 

respectively. For mothers, the answers to the affection variable had a mean 

of 4.43 (SD 0.62), whereas the answers to the closeness item had a mean 

of 4.72 (SD 0.50). Fathers, on the other hand, reported mean score of 4.30 

(0.66) and 4.40 (0.72) for physical affection and closeness respectively. 

For girls, similar estimates were observed. 

Overall, at Wave 4, high good quality of parent-child warm relationship was 

observed. The distribution of these measures did not differ substantially 

between boys and girls. Moreover, these measures showed that fathers 

had slightly but statistically significantly worse warm relationship with their 

child than mothers (p value is not shown in the table). 

Again, EFA was applied to reduce the number of items presented in Table 

6.12, and these results will be shown in section 6.3.2. 
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Table 6. 12 Descriptive characteristics of parent-child warmth relationship 
at age 7 

Age 7 
 

Boys 
 

Girls 
 

Mother-child relationship 
 

N Mean SD N Mean SD 

Enjoys listening and doing things with 
child 

4906 3.60 0.57 4777 3.63 0.57 

Express affection by hugging, kissing 4912 4.43 0.62 4778 4.44 0.61 
How close would you say you are to 
child? 
 

4912 4.72 0.50 4778 4.75 0.49 

Father-child relationship 
 

N Mean SD N Mean SD 

Enjoys listening and doing things with 
child 

3813 3.36 0.72 3713 3.37 0.70 

Express affection by hugging, kissing 3814 4.30 0.66 3718 4.28 0.66 
How close would you say you are to 
child? 
 

3814 4.40 0.72 3716 4.42 0.70 

 
Note: Sample size varied by number of missing values in mediator 
variables.
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6.3.1.4 Marital conflict at child age 7  

Mother-reported marital relationship quality was measured using the 4 

items presented in Table 6.13. The parent disagreement ranged from 0 to 

6 (never to daily).  It was observed that parents disagree over boys more 

than girls (1.89 (0.84) compared to 1.81 (0.82)) while there were no sex 

differences for the other three items.  

The Marital Happiness score ranged between 1 to 8, with higher scores 

indicating less marital happines. A happiness score mean of 3.25 (1.46) 

and 3.23 (1.43) was reported for samples of boys and girls, respectively, 

suggesting that most partners were happy in their relationship. 

The marital relationship was also measured using another four-point Likert 

scale (ranging from often to hardly ever/ never) asking how often couples 

go out alone. A similar mean estimate was seen among boys 2.83 (0.98) 

and girls 2.85 (0.96) (Table 6.13). 

 In term of domestic violence, among both the boys’ and girls’ samples, 

less than 5% of the partners often used force with their spouse.  

The items presented in Table 6.13 were further used in EFA and will be 

shown in the section 6.3.2.  
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Table 6. 13 Descriptive characteristics of Marital relationship at child age 
7 

Age 7 
 

Boys 
 

Girls 
 

Continuous Items 
 

N Mean SD N Mean SD 

How often disagree over child 4252 1.89 0.84 4107 1.81 0.82 
How unhappy in current 
relationship 

4398 3.25 1.46 4284 3.23 1.43 

How often go out as a couple 
without child 

4353 2.83 0.98 4250 2.85 0.96 

 
Binary Item 
 

 
N 

 
n (weighted %) 

 
N 

 
n (weighted %) 

If partner ever used force on 
respondent: Yes 
 

4280 156 (4%) 4183 151 (4%) 

 
 
Note: Sample size varied by number of missing values in mediators’ 
variables. 
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6.3.1.5 Child self-esteem at child age 11 

At 11 years, high rates of child’s self esteem were observed.  The mean 

and standard deviation of a child’s self-esteem was described using five 

variables and reported in Table 6.14.  The five variables ranged from 0 

(strongly disagree) to 4 (strongly agree), with the higher scores on the scale 

indicating higher self-esteem. Variables means ranged between 3.29 

(0.56) and 3.44 (0.62) in girls, and between 3.33 (0.61) and 3.56 (0.60) in 

boys. Overall, girls reported lower self-esteem mean scores than boys on 

most of the items, and these differences are statistically significant (results 

not shown). 

The items presented in Table 6.14 were further used in the EFA and will 

be shown in section 6.3.2.  
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Table 6. 14 Descriptive characteristics of the self-esteem at child age 11. 

Age 11 Boys Girls 
 

Child self-esteem 
 

N Mean SD N Mean SD 

On the whole, I am satisfied 
with my self 
 

4609 3.34 0.57 4614 3.29 0.56 

I feel that I have a number 
of good qualities 
 

4633 3.46 0.58 4634 3.36 0.57 

I am able to do things as 
well as most others 
 

4636 3.37 0.68 4670 3.33 0.65 

I am a person of value 
 

4547 3.33 0.61 4539 3.34 0.59 

I feel good about my self 
 

4648 3.56 0.60 4664 3.44 0.62 

 
Note: Sample size varied by number of missing values in mediator 
variables. 
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6.3.2 Exploratory factor analysis  

Next, exploratory factor analysis (EFA) model results will be presented to 

report the factor structure of markers of family functioning, as well as the 

child self-esteem factor constructs.  

EFA was conducted to investigate the possibility that one or more than one 

latent variables underly the indicators of family functioning (parental 

involvement, parental-child relationship, marital conflict) and the child self 

esteem, all of which were used as mediators in the SEM path analysis. 

Results of this exercise are reported in Tables 6.15-6.20. The following 

sections will discuss the results for each mediator. 

The EFA reveals patterns of correlation among the variables that reflects 

underlying processes. The correlation matrix showed a good positive 

correlation (most range between 0.96-1.00) between indicators of each 

tested factor including parental involvement items, parental-child 

relationship items, marital conflict items, and child self-esteem items(result 

not shown). 
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6.3.2.1 Parental involvement 

All statistics point towards one latent factor, parental involvement for both 

mothers and fathers in both girls and boys sample at age 7 years.  Higher 

values can be considered as representing a "more involved" parent (Tables 

6.15 & 6.16). Among both samples, only Factor 1 has an eigenvalue above 

1. In addition, by looking at the heel of the scree plot (Appendix 12, Figure 

A12.1 & 12.2), Factor 1 solution is highly preferred. Moreover, according 

to the model of fit information in EFA with Factor 1, the SRMR is 

significantly under 0.06, the RMSEA is under the usual rule of thumb of 

0.08, and both CFI and TLI are also at the acceptable value. Also, small 

residuals covariance values (<0.08) were obtained in factor 1 solution 

indicating a good model fit (result not shown). 

Looking at the factor loadings (a measure of how much the variable 

contributes to the factor), it can be seen that all the loadings are significant 

at the 5% level. Of note is that the three largest factor loadings in both 

mother and father involvement items are the measures of the frequency 

with which the mother or the father plays with the child, in either active or 

indoor games, and teacheing the child how to paint.  
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Table 6. 15 Summary results of the exploratory factor analysis (EFA) for mother involvement. 

Mother involvement 
items 

Rotated factor loading 

 Boys (N=5090)  Girls (N=4964) 
 

 One 
factor  

Two factors Three factors One 
factor 

Two factors Three factors 

F1 F2 F1 F2 F3 F1 F2 F1 F2 F3 
Mother reads to the 
child 

0.38* 0.20* 0.20* 0.07 -0.01 0.35* 0.43* 0.44* 0.02 0.33* 0.16 0.01 

Anyone at home takes 
the child to the library 

0.43* 0.50* 0.003 0.54* 0.01 -0.004 0.44* 0.45* 0.02 0.45* 0.06 0.01 

Anyone at home 
teaches child songs 

0.42* 0.51* -0.003 0.49* 0.01 0.02 0.45* 0.45* 0.02 0.45* 0.08 0.00 

Anyone at home 
teaches child to paint 
or draw 

0.61* 0.34* 0.33* 0.17 0.00 0.52* 0.63* 0.65* 0.33 0.43* 0.27 0.01 

Active play 0.62* -0.002 0.67* 0.01 0.85* 0.001 0.57* 0.35 9.71 0.35* 0.27 0.02 
Indoor play 0.67* 0.12 0.59* 0.003 0.17 0.55* 0.67* 0.65* 0.04 0.02 0.88* 0.01 
Park 0.40* -0.06 0.47* -0.04 0.22 0.25* 0.39* 0.37* 0.03 0.002 0.002 6.78* 
Degree of freedom 14 8 3 14 8 3 
Eigenvalues 2.56 0.95 0.85 2.63 0.91 0.81 
CFI/ TLI 0.97/0.95 0.98/ 0.99 1.00/1.00 0.98/0.97 0.99/0.98 1.00/1.00 
RMSEA 0.04 0.02 0.00 0.03 0.02 0.00 
SRMR  0.02 0.01 0.00 0.02 0.01 0.00 
X2 test of model fit 122.54*** 28.84*** 0.74  83.36 *** 27.71 *** 1.31 

 
• * Significant at 5% level. *** Chi square P value <0.001. 
• Sample size varied by number of missing on factor indicators variables. 
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Table 6. 16 Summary results of the exploratory factor analysis (EFA) for father involvement. 

Father involvement items Rotated factor loading 
 Boys (N=3956) 

 
Girls (N=3852) 
 

 One  
factor 

Two factors 
 

Three factors One 
factor 

Two factors Three factors 

F1 F2 F1 F2 F3 F1 F2 F1 F2 F3 
Father reads to the  
child 

0.47* 0.45* 0.05  0.00 0.30* 0.22* 0.51* 0.50* 0.02 0.001 0.15 0.40* 

Anyone at home takes 
the child to the library 

0.43* 0.50* -0.02 -0.02 0.54* -0.02 0.46* 0.49* -0.02 0.002 0.61* -0.003 

Anyone at home teaches 
child songs 

0.44* 0.47* 0.01 -0.01 0.51* 0.002 0.48* 0.49* 0.01 0.004 0.40 0.17 

Anyone at home teaches 
child to paint or  
draw 

0.53* 0.59* -0.02 0.03 0.46* 0.10 0.63* 0.70* -0.05 -0.01 0.25 0.46* 

Plays active games 0.58* 0.01 0.98* 0.02 0.05 0.57* 0.55* 0.00 1.01 6.84* 0.00 0.00 
Plays indoor games  0.63* 0.43* 0.24* 1.52 0.00 0.00 0.66* 0.54* 0.16 0.01 -0.02 0.70* 
Takes the child to the 
park or playground 

0.45* 0.23* 0.30* -0.08 -0.01 0.62* 0.43 0.29* 0.19 0.02 0.10 0.31* 

Degree of freedom 14 8 3 14 8 3 
Eigenvalues 2.56 0.95 0.78 2.71 0.94 0.79 
CFI/ TLI 0.94/ 0.91 0.99/0.98 1.00/0.98 0.95/0.92 0.98/0.95 1.00/1.00 
RMSEA 0.05 0.03 0.03 0.05 0.04 0.01 
X2 test of model fit 242.12*** 43*** 13.62** 154.9*** 55.6*** 3.90 
SRMR 0.03 0.01 0.01 0.03 0.01 0.01 

 
• * Significant at 5% level. *** Chi square P value <0.001. 
• Sample size varied by number of missing on factor indicators variables
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6.3.2.2 Parent-child relationship 

As only three variables were available in the data at child age 7 to describe 

how emotionally close the father and/or mother is to their child, only one 

factor solution was available in the Mplus output  (the maximum number of 

factors was set to 1 as too many factors were requested). Higher values 

can be considered as representing a ' warmth' relationship between the 

father/ mother with the child and among both boys and girls.  

Tables 6.17 and 6.18 showed the results of the exploratory factor analysis 

of the three items for both mother and father relationship with the child and 

suggested that the model was just identified (d.f =0), with eigenvalue above 

1, and factor 1 loaded positively on all three items. In addition, the residuals 

covariance values were insignificant (result not being shown).  
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Table 6. 17 Summary results of the exploratory factor analysis (EFA) for 
mother-child warmth relationship. 

Mother close to child Rotated factor loading 
 Boys (N=4912) 

 
Girls (N=4778) 

 Factor 1 Factor 1 

How close would you say you are to child 
 

0.50* 0.48* 

How often enjoys listening and doing things with 
child 
 

0.65* 0.68* 

How often do you express affection by hugging, 
kissing child 
 

0.62* 0.65* 

Eigenvalues 1.69 1.73 
CFI/ TLI 1.00/ 1.00 1.00/1.00 
RMSEA 0.00 0.00 
X2 test of model fit 0.00*** 0.00 *** 
SRMR 0.00 0.00 

• * Significant at 5% level. *** Chi square P value <0.001. 
• Sample size varied by number of missing on factor 

indicators variables. 
Table 6. 18 Summary results of the exploratory factor analysis (EFA) for 
father-child warmth relationship. 

Father close to child Rotated factor loading 
 Boys (N=3814) 

 
Girls (N=3718) 

 Factor 1 Factor 1 

How close would you say you are to child 
 

0.54* 0.51* 

How often enjoys listening and doing things with 
child 
 

0.66* 0.68* 

How often do you express affection by hugging,  
kissing child 
 

0.64* 0.61* 

Eigenvalues 1.75 1.72 
CFI/ TLI 1.00/1.00 1.00/1.00 
RMSEA 0.001 0.00 
X2 test of model fit 0.00 *** 0.00 *** 
SRMR 0.001 0.00 

• * Significant at 5% level. *** Chi square P value <0.001. 
• Sample size varied by number of missing on factor 

indicators variables. 
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6.3.2.3 Marital relationship 

Again, only one factor loaded positively on all the marital conflict items 

(variables) so the measure ‘parental relationship quality’ draws on the 

composite response to these four questions: (1) How often do you and your 

partner disagree on CM issues? (2) How often do you and your partner go 

out without children? (3) How happy are you in the current relationship? 

and (4) Has your partner ever used force on you for any reason? Higher 

values can be considered to represent "higher marital conflict" in the 

relationship among both male and female samples. The model showed 

that the eigenvalue, and goodness of fit statistics are acceptable (Table 

6.19). Also, the small covariances between residuals indicate a good fit 

(result not shown). 
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Table 6. 19 Summary results of the exploratory factor analysis (EFA) for marital 
relationship. 

Marital relationship Rotated factor loading 
 

 Boys (N=4399) 
 

Girls (N=4284) 

 Factor 1 Factor 1 
  

How often disagree over CM 
 

0.43* 0.37* 

How often go out as a couple 
without any children 
 

0.20* 0.27* 

partner ever used force on 
respondent for any reason  
 

0.54* 0.65* 

How happy/unhappy |in current 
relationship 
 

0.27* 0.22* 

Degree of freedom 2 2 
Eigenvalues 1.39 1.41 
CFI/ TLI 1.00/ 1.00 0.99/ 0.96 
RMSEA 0.00 0.02 
X2 test of model fit 0.84 7.24 * 
SRMR 0.00 0.01 

 
• * Significant at 5% level. *** Chi square P value <0.001. 
• Sample size varied by number of missing on factor 

indicators variables. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

241 

6.2.1.4 Child self esteem 

The self-esteem variable was used as a latent continuous variable 

measured by the five items mentioned in section 6.3.1, Table 6.14, with a 

higher score indicating good self-esteem. Exploratory factor analysis (EFA) 

was implemented (identifying a single common factor), and this showed 

that the eigenvalue, scree plot (Appendix 12, Figure A12.3), and goodness 

of fit statistics suggest that the five items loaded well on a single factor for 

both girls and boys samples, consistent with a previous study with the 

same data [613] (Tables 6.20). 
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Table 6. 20 Summary results of the exploratory factor analysis (EFA) for child self-esteem. 

Child self-esteem  Rotated factor loading 

 
 Boys (N=4689) 

 

Girls (N=4703) 

 One factor solution Two factors solution One factor solution  Two factors solution 

 

Factor 1 Factor 2  Factor 1 Factor 2 

On the whole, I am 

satisfied with myself 

0.61* 0.15 0.51* 0.66* 0.77* -0.001 

I feel that I have a number 

of good qualities 

0.60* 0.47* 0.18 0.64* 0.12* 0.54* 

I am able to do things as 

well as most others 

0.47* 0.55* -0.01 0.50* -0.10 0.62* 

I am a person of value 0.64* 0.46* 0.24 0.66* 0.01 0.70* 

I feel good about my self 0.65* -0.00 0.74* 0.67* 0.48* 0.24 

Degree of freedom 5 1 5 1 

Eigenvalues 2.42 0.79 2.57 0.77 

CFI/ TLI 0.98/0.96 1.00/ 1.00 0.97/0.94 1.00/ 1.00 

RMSEA 0.04 0.00 0.08 0.02 

X2 test of model fit 41.12*** 0.15 152.39 *** 2.35 

SRMR 0.02 0.00 0.02 0.00 

 
 

• * Significant at 5% level. *** Chi square P value <0.001. 

• Factor loading are standardised 

• Sample size varied by number of missing on factor indicators variables. 
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6.3.3 SEM Path analysis  

After establishing adequate fit of the factor structure to the data, structural 

models were used to test and interpret specific mediation effects of 

parental mental health (age 5), markers of family functioning (age 7) and 

child self-esteem (age 11) on the relationship between maternal chronic 

illness/ child asthma at age 3 and adolescent mental health outcomes at 

age 14.  

Tables 6.21 and 6.22, and Tables A13.1-13.4 in Appendix 13 present the 

total, direct and indirect effect coefficients with corresponding 95% CI. All 

models are presented separately for boys and girls, and the results are 

explained in detail below. 

6.3.3.1 Childhood asthma and child mental health outcomes 

Total socioemotional difficulties  

In this section pathways linking asthma symptoms in early childhood with 

socioemotional difficulties problems at age 14 will be discussed. Total, 

direct and indirect effects for both boys and girls are all outlined in Table 

6.21. The overall fit was good (d.f=332, X2=783.68, p<0.001, 

RMSEA=0.02, CFA=0.95; TLI=0.94, SRMR=0.02).  

Direct effects of childhood asthma: In the fully adjusted path model, asthma 

symptoms were found to be directly related to higher socioemotional 

difficulties scores in girls (Table 6.21). This direct effect was statistically 

significant. However, no significant direct effect was found among boys. 
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Mediated effects of childhood asthma, via maternal mental health, family 

functioning, and/or child self-esteem:  For girls, the total indirect effects of 

asthma on the child’s total difficulties was equal to 0.22 (95% CI: 0.17/ 

0.63) in the fully adjusted model (Table 6.21). This means that girls who 

experienced asthma symptoms at age 3 have a total difficulties score that 

is 0.22 units higher than healthy girls through mediators.  This result was 

also statistically significant. Compared to girls, no significant indirect effect 

was found among boys.  

Figure 6.2 shows that the significant indirect paths drive the association 

between asthma and total difficulties in girls. This does not apply to boys, 

as no significant total indirect effects were reported. The model results 

show that the mother’s mental health mediates all the significant indirect 

effects. As can be seen in Figure 6.2, three significant indirect pathways 

were found. In the “one mediator” pathway: maternal mental health was 

observed to mediate significantly the association between asthma 

symptoms and socioemotional difficulties, in an independent manner. 

Mothers of asthmatic girls experienced more psychological distress 

symptoms than mothers of non-asthmatic children (coefficient= 0.43, 

95%CI: 0.17/ 0.69), a finding that was related directly to children’s total 

difficulties (coefficient = 0.18, 95%CI: 0.10/ 0.25) ( see Figure 6.2). 

 In the “two mediators” pathways:  maternal mental health (depressive 

symptoms) also was related to children’s socioemotional difficulties by 

influencing marital relationship negatively, which directly affect children’s 
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total socioemotional difficulties. The increase in marital conflict found to 

have a significant association with higher scores of socioemotional 

difficulties. In every 1-unit increase in the marital conflict, there was a 2.59 

unit increase in the socioemotional problems score (p value<0.001) (see 

Figure 6.2).  

 In the “three mediators” pathways: maternal depressive symptoms were 

observed to exert an indirect effect by directly increasing marital conflict, 

which in turn was found to lower child self-esteem, and thus affecting child 

total socioemotional difficulties.  

The three mentioned indirect pathways drive only one-quarter of the total 

effect of asthma symptoms on total socioemotional difficulties, whereas 

three-quarters are driven by its direct effects (Table 6.21). 

Externalising and internalising subscales 

There were no marked differences between mediation pathways for 

subscales of socioemotional difficulties compared to the total 

socioemotional difficulties score analysis (see Appendix 13, Tables A13.1 

& 13.2, and Figures A13.1 & A13.2). However, the single-mediator 

pathway, in which mother’s mental health independently mediated the 

impact of asthma symptoms on girls’ mental health at age 14, was not 

identified for externalising difficulties.
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Table 6. 21 Test of mediation from asthma symptoms at child age 3 
years to total socioemotional difficulties score at child age 14. 

 
 

• Notes: ***p<0.001, **p<0.01, *p<0.05. Model adjusted for 
demographic, parental health behaviours and socioeconomic 
characteristics. 
 

• Unstandardised regression coefficients and standard errors are in 
bold. Standardised coefficients and standard errors are non-
bolded. 

 
 
 

 Boys sample 
(N=6182) 
 

Girls sample 
(N=5933) 
 

Total effect 0.56 (0.00/ 1.13)  

0.10 (0.00/ 0.20)  

 

0.94 (0.47/ 1.41) *** 

0.17 (0.09/ 0.26) *** 

Direct effect 0.58 (0.00/ 1.15)  

0.11 (0.00/ 0.20)  

 

0.72 (0.24/ 1.20) ** 

0.13 (0.04/ 0.22) ** 

Indirect effect -0.01 (-0.15/ 0.13)  

-0.002 (-0.03/ 0.02)  

 

0.22 (0.05/ 0.39) * 

0.04 (0.01/ 0.07) * 

Proportion mediated % 0% 23% 

Moderated mediated P value >0.05 
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Figure 6. 2 Conceptual models linking asthma symptoms at age 3 with total socioemotional difficulties at child age 14 
through parental mental health (child age 5), family function (child age 7) and child self-esteem (child age 11). Girls sample 

Note:  The model illustrates the hypothesised relationships linking chronic illness and socioemotional difficulties. The diagram 
shows unstandardised regression coefficients and standard errors in bold. Standardised coefficients and standard errors are 
non-bolded. Only statistically significant (*p < 0.05; **p < 0.01; ***p < 0.001) results are shown. The model was controlled by 
demographic and mother’s health behaviour, family structure, SEP and maternal mental health variable at base line. 
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6.3.3.2 Mother’s chronic illness  

Total socioemotional difficulties 

Table 6.22 shows the SEM path estimates for the association between 

maternal chronic illness and child’s total socioemotional difficulties in boys 

and girls, respectively. The overall fit was good (d.f=339, X2=969.7, 

p<0.001, RMSEA=0.02, CFA=0.95; TLI=0.93, SRMR=0.02).  

Direct effects of maternal chronic illness: After controlling for all the 

covariates, applying the SEM path model demonstrated that maternal 

chronic illness had a significant direct association with total difficulties in 

boys, however, in girls, the direct effect was non-significant (Table 6.22). 

Mediated effects of maternal chronic illness, via maternal mental health, 

family functioning, and/ or child self-esteem:  in the fully adjusted model, 

the total indirect effects of the mother’s chronic illness on the child’s total 

difficulties was significant among boys and equal to 0.40 (95% CI: 0.17/ 

0.63). In other words, boys whose mothers suffered from chronic disease 

at age 3 had a total difficulties score that is 0.40 units higher than children 

of healthy mothers through all mediators simultaneously. The proportion of 

the total effect that was mediated was around 35%. In comparison to boys, 

no significant total indirect effect was found among girls (see Table 6.22). 

As this thesis also examines different pathways of indirect effects, each 

significant pathway will be discussed separately. This applies only to boys 

in this model, as no significant total indirect effects in girls were reported, 

as mentioned above.  
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For boys, in the single-mediator pathway, mother’s mental health mediated 

the impact of maternal chronic illness on the child’s socio-emotional 

problems. Figure 6.3 illustrates that chronically ill mothers experiencing 

more depressive symptoms than mothers who were not ill (coefficient 0.49, 

95% CI: 0.25/ 0.72), a finding that was related directly to children’s 

socioemotional problems (coefficient 0.19, 95% CI: 0.11/ 0.27).  

In the two mediator pathways, chronic illness in the mother was found to 

increase symptoms of maternal depressive symptoms, resulting in an 

increase in family dysfunction, and in turn, leading to increases in 

symptoms of socioemotional problems. As can be seen in Figure 6.3, low 

parental warmth, and high marital conflict, but not parental involvement, 

were observed to mediate significantly the association between maternal 

mental health (depressive symptoms) and socioemotional difficulties. 

Similarly, increases in maternal depressive symptoms lead to declines in 

child self-esteem which was also found to mediate the impact of the 

mother’s chronic illness on the child’s socioemotional difficulties.  

Finally, in the three mediator pathways, chronic illness in the mother seems 

to increase her depressive symptoms. This was found to contribute 

negatively to the warmth of her relationship with her child, leading to a 

decrease in the child’s self-esteem. In turn, lack of self-esteem resulted in 

an increase in the child’s socioemotional difficulties symptoms.  

No father effect was found as a significant mediator in the fully adjusted 

path SEM model, neither the role of his mental health nor his relationship 

with his child (Figure 6.3).  
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Externalising and internalising subscales 

There were no marked differences between the analyses of mediation 

pathways for the subscales and for the total socioemotional difficulties (see 

Appendix 13, Tables A13.3 & A13.4, Figure A13.3 & A13.4). However, no 

significant direct effect of mothers’ chronic illness on boys’ externalising 

behavioural problems was found. This means that mothers’ mental health, 

family dysfunction and child self-esteem completely mediate the 

relationship between mother’s chronic illness and boys’ externalising 

problems.  

The indirect effect estimates between maternal chronic illness and both 

subscales were smaller than for total socioemotional difficulties. However, 

the consistency of the indirect effects observed in this thesis for different 

mental health outcomes support the argument that the mediating role of 

mothers' mental health, family function, and child self-esteem is a 

significant one. 
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Table 6. 22 Test of mediation from mother chronic illness at child age 3 
years to total socioemotional difficulties score at child age 14. 

 
 

 
 

• Notes: ***p<0.001, **p<0.01, *p<0.05. Model adjusted for 
demographic, parental healthy behaviour and socioeconomic 
characteristics. 
  

• Unstandardised regression coefficients and standard errors are in 
bold. Standardised coefficients and standard errors are non-
bolded. 

 
 

 

 Boys (N=6182) 
 
 

Girls (N=5933) 
 
 

Total effect 1.12 (0.60/ 1.64) *** 

0.19 (0.10/ 0.28) *** 

0.35 (-0.12/0.82)  

0.06 (-0.02/0.15) 

 

Direct effect 0.72 (0.17/ 1.28) * 

0.12(0.03/ 0.22) * 

0.23 (-0.24/0.71) 

0.04 (-0.04/0.13) 

 

Indirect effect 0.40 (0.17/ 0.63) ** 

0.07 (0.03/ 0.11) ** 

0.12 (-0.06/0.29)  

0.02 (-0.01/0.05) 

 

Proportion mediated % 36% 0% 

Moderated mediated P value 0.03 
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Figure 6. 3 Conceptual models linking mother chronic illness at age 3 with total socioemotional difficulties at child age 14 
through parental mental health (child age 5), family function (child age 7) and child self-esteem (child age 11). Boys sample 

Note:  The model illustrates the hypothesised relationships linking mother chronic illness and socioemotional difficulties. The 
diagram shows unstandardised regression coefficients and standard errors in bold. Standardised coefficients and standard 
errors are non-bolded. Only statistically significant (*p < 0.05; **p < 0.01; ***p < 0.001) results are shown. The model was 
controlled by demographic and mother’s health behaviour, family structure, SEP and maternal mental health variable at base 
line. 
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6.3.3.3 Moderated mediation model 

Socioemotional difficulties 

No significant differences between boys and girls were found in the total 

indirect effect of childhood asthma on socioemotional difficulties problems 

(see Table 6.21). 

On the other hand, an observed sex difference in the total indirect effect of 

mother chronic illness was suggested by the multiple-group path analysis. 

This was confirmed by the moderated mediation results, which was used 

to test the difference between boys and girls in the total indirect effect 

results which in turn suggest a significant sex difference in the mediated 

effect (see Table 6.22).  In other words, the total indirect effect of the 

mother’s chronic illness at child age 3 on the socioemotional difficulties at 

age 14 was stronger for boys than girls.  

This significant moderated sex difference was consistent with the 

regression analysis modification results, which indicates that child sex 

moderated the relations between maternal chronic illness and 

socioemotional difficulties outcome, but not for the asthma effect. 

Internalising and externalising subscale 

Overall, the results were consistent with the socioemotional difficulties 

model. the magnitude of the total mediated effect of asthma symptoms on 

internalizing and externalising behavioural problems did not depend on the 

child’s sex as shown by the non-significant moderated mediated effects in 

Appendix 13, Tables A13.1 & A13.2. 
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On the other hand, for mothers’ chronic illness, a significant moderated 

mediated effect was found between boys and girls for both internalising 

and externalising difficulties (Appendix 13, Tables A13.3 & A13.4).  
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6.3.4 Summary of path model  

Following the SEM results, evidence was found supporting the fact that a 

mother’s chronic illness and asthma symptoms are associated with 

adolescent mental health outcomes through the mother’s mental health, 

family functioning and child self-esteem. Of the three markers of family 

functioning, only parental involvement showed no significant effect on the 

child’s socioemotional difficulties and therefore could not be a mediator. 

The SEM path models illustrate the importance of the mothers’ mental 

health in influencing children’s socioemotional problems. As indicated in 

Figures 6.2 and 6.3 (and Figures A13.1 and A13.4 in Appendix 13), 

maternal depressive symptoms were observed to be the only mediator to 

significantly mediate the association between mother chronic illness or 

asthma symptoms and socioemotional difficulties, in an independent 

manner. Markers of family functioning and child self-esteem only exerted 

an indirect effect when preceded by maternal depression. These data 

suggest that maternal mental health in early childhood is relevant, such 

that maternal mental health increases the risk for child psychopathology in 

adolescence through affecting family functioning and child self-esteem.  

Next, in the growth model, which is the final model, different trajectories of 

socioemotional difficulties (as well as internalising and externalising) will 

be evaluated.  It will also be assessed how these trajectories differ 

according to different sets of demographic and socio-ecological variables 

measured from age 9 to 14 years, and whether the identified trajectories 

are differently associated with selected physical health condition. 



 
 

256 

6.4 Growth model 
 
In this model, the pattern of change or growth of the child’s mental health 

over time (during childhood and early adolescence) will be taken into 

account. As mentioned in the Methods chapter, the growth model was built 

in steps and the result will be presented accordingly. Socioemotional 

difficulties-related results will be presented below, and subscales’ results 

are presented in Appendix. All analyses were stratified by sex in light of 

evidence for sex differences in the developmental trajectories of problems 

behaviour in children.  

A descriptive analysis for an extra set of socioecological variables obtained 

during adolescence period (age 14), used in this model, is presented first.   

6.4.1 Descriptive analysis of socioecological variables 

collected during adolescence 

Table 6.23 presents descriptive statistics for a set of environmental, social 

and well-being variables collected during the adolescence period. 

Nearly half of the boys and girls hardly or never argue with their parents. 

On the other hand, 27% of girls and 22% of boys frequently argued with 

their mothers. Approximately fifteen percent of boys and girls reported 

arguing with their fathers at least once a week. One third of the girls self-

reported to be frequently bullied by their siblings, compared to 23% of boys.  

Children’s attitudes and perception of school are also shown in Table 6.23. 

More than half of the girls liked school a lot and around three-quarters of 

them have a high interest in school. For boys, compared to girls, lower 

proportions were observed: 39% of them like school a lot and 68% are 

interested in school a lot. In both samples, around 10% of children are 
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frequently exposed to peer bullying, and roughly an equal proportion do 

not live in a safe area.  

Markers of well-being and risky behaviours are also presented in Table 

6.23. More than one third of girls and a quarter of boys are overall not 

happy with their appearance, school, friends, family, work, and life as a 

whole. In both samples, on average, 10% of children smoke cigarettes, 4% 

use drugs and 45% drink alcohol.  Half of boys and girls have friends who 

drink alcohol and third of boys and girls have friends who smoke. 21% of 

boys’ and 17% of girls’ friends use drugs, respectively.  
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Table 6. 23 Distribution of socio-ecological characteristics in the study 
sample at age 14. (Weighted %). 

 
 
 

 Boys sample 
 
 

Girls sample 
 
 

Home environment 
 
 

   

Argue with mother At least once a week 900 (22%) 1132 (27%) 
 Less than once a week 1227 (30%) 1384 (33%) 
 Hardly ever/ never 1963 (48%) 1678 (40%) 
 N 4,090 4194 
Argue with father At least once a week 598 (15%) 647 (16%) 

Less than once a week 1075 (27%) 1133 (28%) 
Hardly ever/ never 2310 (58%) 2266 (56%) 
N 3,983 4,046 

Child bullied by siblings At least once a week 898 (23%) 1233 (31%) 
 About once a month 235 (6%) 318 (8%) 
 Every few months 195 (5%) 199 (5%) 
 Less often 977 (25%) 995 (25%) 
 Never 1601 (41%) 1233 (31%) 
 N 3,906 3,978 
Social relationship and 
wider 
 environment 
 
 

   

Bullied by peers At least once a week 454 (11%) 380 (9%) 
 About once a month, 206 (5%) 211 (5%) 
 Every few months 247 (6%) 253 (6%) 
 Less often 1154 (28%) 1225 (29%) 
 Never 2026 (50%) 2153 (51%) 
 N 4,123 4,222 
Like school A lot 1832 (39%) 2630 (56%) 
 A bit 2537 (54%) 1926 (41%) 
 Not at all 329 (7%) 141 (3%) 
 N 4,698 4,697 
Interest school  A lot 3195 (68%) 3715 (79%) 
 A bit 1363 (29%) 893 (19%) 
 Not at all 141 (3%) 94 (2%) 
 N 

 
4,699 4,702 

Safe neighborhood Safe 4204 (90%) 4155 (89%) 
 Not safe 467 (10%) 514 (11%) 
 N 4,671 4,669 
Note: Sample size varied by number of missing values in descriptive 
variables.  
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Continue Table 6.23 
 
 
 

 Boys sample 
 

Girls sample 
 

 Well-being 
 

   

Overall Happiness 
 

Upper quintile 1719 (42%) 1260 (30%) 
Middle quintile 1351 (33%) 1385 (33%) 
Lower quintile 1023 (25%) 1554 (37%) 

 N 4,093 4,199 
Child smoke cigarettes  
 

Yes 493 (12%) 548 (13%) 
No 3618 (88%) 3664 (87%) 

 N 4,111 4,212 
Child drink alcohol  Yes  1898 (46%) 1774 (42%) 
 No 2227 (54%) 2450 (58%) 
 N 4,125 4,224 
Child use drugs Yes 165 (4%) 169 (4%) 

No 3958 (96%) 4057 (96%) 
 N 4,123 4,226 
Child's friend smoke cigarettes Yes 1236 (33%) 1255 (32%) 
 No 2508 (67%) 2666 (68%) 
 N 3,744 3,921 
Child's friend drink alcohol Yes 1861 (55%) 2165 (59%) 

No 1522 (45%) 1504 (41%) 
 N 3,383 3,669 
Child's friend use drugs? Yes 738 (21%) 635 (17%) 
 No 2774 (79%) 3098 (83%) 
 N 3,512 3,733 
Note: Sample size varied by number of missing values in descriptive 
variables. 
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6.4.2 Linear latent growth curve models (LGCM) 

Socioemotional difficulties 

Initially, linear growth model was used to estimate growth trajectory of 

socioemotional difficulties score. The mean intercept of the total 

socioemotional difficulties average trajectory was equal to 8.44 units in 

boys and 7.14 units in girls and both were statistically significant (See Table 

6.24). This means that the average score of total socioemotional difficulties 

score at the first time point (age 3) was significantly different from zero.  

Also, the slope was negative, in boys (-0.06) and girls (-0.03), which means 

that over time there was a decrease in the socioemotional difficulties score 

(negative growth) and this negative slope was statistically significant (See 

Table 6.24).  

The variances of both average intercept and slopes were significant, 

predicting inter-individual differences in intra individual change. The 

relationships between the average intercept and slopes are often of 

considerable interest. Table 6.24 shows a significant negative relationship 

between intercept and slope among both sexes. This indicates that those 

with a higher total difficulties score at the baseline tend to have a steeper 

decrease in the total difficulties score over childhood-adolescence period 

and vice versa. 

However, Figure 6.4 shows the estimated means of both intercepts and 

slopes depart from the sample means and the model fit indices presented 

in Table 6.26 suggest that the linear growth trajectories did not fit the data 

well. The model was thus further tested for non-linear trajectories, the 

results of which are presented in the next section.  
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Externalising and internalising sub-scale 

For internalising difficulties, in boys and girls, the slope was positive, 

meaning an increase in total difficulties scores over time (see Appendix 14, 

Table 14.1 & Figure A14.1). Although boys had a higher intercept than girls, 

girls demonstrated a steeper positive slope than boys.  

For externalising difficulties, similar results to the analysis of the 

socioemotional difficulties were reported in both sexes. However, lower 

intercept and steeper slope was noticed for externalising trajectory 

comparing to the total socioemotional difficulties (see Appendix 14, Table 

14.2 & Figure A14.2).  

Consistent with the total socioemotional difficulties results, Figure A14.1 

and Figure A14.2, in addition to model fit indices presented in Table A14.5 

and A14.6, suggest that the linear growth internalising and externalising 

trajectories did not fit the data well. 
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Table 6. 24 Parameters estimates (standard errors) of the linear latent 
growth curve model for socioemotional difficulties scores. 

Parameter  Estimates (SE) 

 Boys (N=6141) Girls (N=5892) 

 

Mean initial status (Intercept) 8.44 (0.06) *** 7.14 (0.06) *** 

Mean Growth Rate  (Slope) -0.06 (0.01) *** -0.03 (0.01) *** 

Covariance (intercept with slope) -0.19 (0.04)*** -0.17 (0.04)*** 

Variance initial status (intercept) 16.91 (0.44) *** 13.71 (0.38) *** 

Variance Growth Rate  (slope) 0.14 (0.01) *** 0.10 (0.01) *** 

 
• * P value <0.05, ** P value <0.01, *** P value <0.001 
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6.4.3. Identifying the shape of the growth 

Socioemotional difficulties 

The linear growth curve model was tested against alternative specifications 

comparing a linear growth model with two further models that included a 

quadratic growth effect and piecewise growth. Before the models’ 

comparison, a sensitivity analysis was followed in order to choose and 

identify the best knot point for piecewise growth model, where one phase 

of development ends and another begins. Table 6.258 and Figures 6.6-6.8 

suggests that using child age 5 as the knot point fits the data the best as 

the time at which the growth trajectory transitions from pre-school period 

to the school years period. Moreover, the quadratic growth curve (Figure 

A5) shows that at child age 5 the trajectory changes from a decreasing 

phase to an increasing one, confirming the sensitivity analysis results. 

After fitting the best knot point for  piecewise growth model at age 5, the 

goodness of fit for linear, quadratic and piecewise models were compared. 

The AIC and BIC for the piecewise models were lower in comparison with 

AIC and BIC for linear and quadratic models, indicating better fitting model. 

Moreover, the incremental fit indices; CFI and TLI, were higher and closer 

to 1 in the piecewise comparing to CFI and TLI for linear and quadratic 

models. The absolute fit indices; RMSEA and SRMR, were lower than 0.06 

and 0.05 respectively, in the piecewise model, but not in linear and 

quadratic models, which indicate a good model fit.  

 
8 The best fit according to Lowest BIC and AIC scores, SRMR≤0.05, RMSEA ≤0.06, TLI≥0.95, 
and CFI≥0.95   
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The model fit indices are shown in Table 6.26, with the results (lower BIC 

and AIC scores, RMSEA ≤0.06, SRMR ≤ 0.05, TLI ≥0.95, and CFI≥0.95) 

confirming that piecewise growth fits the data the best and gives the actual 

representation of the data used (see Figures 6.4-6.6).  

 

Internalising and externalising subscale 

Consistent with the socioemotional difficulties’ results, piecewise growth 

model with age 5 was chosen as the knot point fits the data well for both 

externalising and internalising difficulties. All tables and figures are 

presented in Appendix14 (See Tables A14.3-A14.6 & Figures A14.1-

A14.10)  . 
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Table 6. 25 Model fit indices comparing piecewise latent growth curve 
models using different knot-point at age 5, 7 and 11 for socioemotional 
difficulties scores. 

Model 
Fit 
Indices  

Boys (N=6141) Girls (N=5892) 

 Piecewise  
Age 5 
 

Piecewise 
Age 7 

Piecewise 
Age 11 

Piecewise  
Age 5 

Piecewise 
Age 7 

Piecewise 
Age 11 

X2 131.7 *** 1290.3*** 3604.6*** 163.69*** 1239.3*** 4039*** 
DF 7 8 10 7 8 10 
AIC 143093.8 144252.3 146560.7 136783.9 137859.5 140653.2 
BIC 143181.2 144339.7 146627.9 136870.7 137946.4 140720.0 
RMSEA 0.05 0.17 0.24 0.06 0.17 0.26 
CFI 0.99 0.89 0.71 0.99 0.88 0.62 
TLI 0.98 0.85 0.71 0.98 0.88 0.62 
SRMR 0.02 0.08 0.15 0.02 0.08 0.18 
• * P value <0.05, ** P value <0.01, *** P value <0.001 

 

Table 6. 26 Model fit indices comparing linear latent growth curve model 
with quadratic and piecewise (knot-point at age 5) latent growth curve 
models for socioemotional difficulties scores. 

Model 
Fit 
Indices  

Boys (N=6141)9 Girls (N=5892) 

 Linear  Quadratic Piecewise 
 

Linear  Quadratic Piecewise 

X2 1589.3*** 745.59*** 131.7*** 1957.1*** 583.9*** 163.6*** 
DF 10 7 6 10 7 6 
AIC 144545.4 143709.6 143093.8 138571.3 137206.1 136783.9 
BIC 144612.6 143803.7 143181.2 138638.2 137299.7 136870.7 
RMSEA 0.16 0.14 0.05 0.18 0.13 0.06 
CFI 0.87 0.94 0.99 0.81 0.94 0.99 
TLI 0.87 0.90 0.98 0.81 0.91 0.98 
SRMR 0.12  0.05   0.02 0.13 0.04 0.02 
• * P value <0.05, ** P value <0.01, *** P value <0.001 

 
9 The sample size (for boys and girls) was further reduced, compared to that of regression and 
path model, due to the number of cases with missing data in all socioemotional repeated 
measures; such records are excluded from the Mplus model. 
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Figure 6. 4 Sample and estimated means of child socioemotional difficulties by child age (3-14) resulting from linear latent 
curve growth analysis, stratified by child sex. 

 

 
 
 



 
 

267 

Figure 6. 5 Sample and estimated means of child total socioemotional difficulties by child age (3-14) resulting from 
quadratic latent curve growth analysis, stratified by child sex. 
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Figure 6. 6 Sample and estimated means of total socioemotional difficulties by child age (3-14) resulting from piecewise 
latent curve growth analysis with age 5 chosen as the knot point, stratified by child sex. 
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Figure 6. 7 Sample and estimated means of child total socioemotional difficulties by child age (3-14) resulting from 
piecewise latent curve growth analysis with age 7 chosen as the knot point, stratified by child sex. 
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Figure 6. 8 Sample and estimated means of child total socioemotional difficulties by child age (3-14) resulting from 
piecewise latent curve growth analysis with age 11 chosen as the knot point, stratified by child sex. 
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6.4.3. Extraction of classes (GMM/ LCGA) 

Socioemotional difficulties 

A total of six growth mixture models were tested to explore the number of 

classes best fit the data. Fit indices are presented in Table 6.27. Beginning 

with the one class model, a stepwise addition of classes produced lower 

BIC, AIC, and SSA-BIC values, suggesting a better model fit to the data for 

higher class solutions. For all models, entropy was adequate. LMR showed 

a significant enhancement of fit for the two-compared with the one-class 

model up until the four- compared with the three-class model. The five-

class model did not add to the fit compared with the four-class model. The 

two- and three-class solutions provided sufficiently sizable classes 

whereas the four- and five- class solutions yielded one rather small class. 

Models beyond five classes were not identified and best likelihood was not 

replicated.  

Thus, based on model fit indicators (AIC, BIC and SSA-BIC) 10 , 

classification quality (entropy), percentage of sample per class, and 

likelihood ratio tests (LMR-LRT and BLRT)11, the three-class solution was 

selected in girls for socio-emotional difficulties (see Figure 6.9). The 

additional one or two classes beyond a three-class solution reflected 

variants of low total mental health difficulties scores and these additional 

classes were small, with prevalence below 5%.  

 
10 AIC: Akaike Information Criterion. BIC: Bayesian Information Criterion.  
SSA-BIC: Sample size adjusted Bayesian Information Criterion. 
11 LMR-LRT: Lo, Mendell & Rubin Likelihood Ratio Test. BLRT: Parametric Bootstrapped 
Likelihood Ratio Test. 



 
 

272 

In boys, the three class model best represented the data; however, the four 

class model was deemed most appropriate for the following reasons: the 

additional fourth class, in particular, reflected a different pattern of growth 

consisting of high risk children across the whole follow up period which is 

of significant theoretical importance. Although this four class is the smallest 

group in number (3%), the identification of this class is consistent with past 

research [454, 455, 459] and theory [449] that demonstrates that a small 

proportion of children exhibiting high consistent/ chronic developmental 

patterns of behavioural problems. Finally, the change in fit between a three 

and four class model (i.e., decreasing SSBIC statistic), indicated that the 

four class model can still fit the data well. This indication was confirmed by 

the BLRT and LMR test with p value still less than 0.05. 
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Table 6. 27 Log-likelihood and information criteria (fit indices) of latent 
profile analyses for child total socioemotional difficulties repeated 
measures (age 3-14). 

Boys (N=6141)  
 
Classes SSABIC Entropy Smallest 

class size 
LMR (p) BLRT (p) 

2 142184.4 0.80 11% <0.001 <0.001 
3 141678.2 0.82 7% <0.001 <0.001 
4 141411.9 0.79 3% 0.02 <0.001 
5 141235.1 0.79 2% 0.05 <0.001 
6* 141456.3 0.83 0% 0.29 1.00 

 
Girls (N=5892) 
 
Classes SSABIC Entropy Smallest 

class size 
LMR (p) BLRT (p) 

2 135971.4 0.82 10% <0.001 <0.001 
3 135420.5 0.82 6% <0.001 <0.001 
4 135151.0 0.81 4% <0.001 <0.001 
5 134954.1 0.81 1% 0.05 <0.001 
6* 135195.0 0.85 0% 0.95 1.00 

 
• *  Model was not identified, and best likelihood was not replicated 

 

The trajectory groups identified with growth mixture model GMM are shown 

in Figure 6.9, and the unstandardized intercepts and slopes are shown in 

Table 6.28. In both sexes, the largest group was described as 

“consistently-low” (83% girls, 75% boys). This group showed a stable 

trajectory of low scores of socioemotional difficulties problems from ages 3 

to 14. This group’s scores, for each age were  assessed, and was found to 

be the nearest to the overall sample mean.Their mean scores varied from 

5 to 9 for both boys and girls across the five assessment periods (see 

Figure 6.9).  

The “childhood-limited” group (9% girls,12% boys) consisted of cohort 
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members with the highest score during the early childhood period with a 

decline from ages 5 to 14 reaching normal scores in early adolescence 

(ages 11 and 14), with means ranging from 9 to 14 among girls and boys 

across the five assessment points (Figure 6.9).  

In contrast to this group, an “adolescent-onset” group (8 % girls, 10% boys 

of the sample) started with normal initial total difficulties status during early 

childhood and then deteriorated and had the poorest mental health 

outcome during the early adolescence period (ages 11 and 14), with mean 

scores ranging from 10 to 20 among boys and girls. Noticeably, at age 14 

years, total socioemotional difficulties mean scores diverge considerably 

across the “consistently-low” and “adolescent -onset” groups, resulting in 

mean values for the “adolescent-onset” group being triple those of the 

“consistently low” group. Moreover, the gap between the “adolescent-

onset” and “childhood-limited” groups at child age 14 almost doubled and 

reversed in comparison to that at age 3 (Figure 6.9).  

In boys only, a fourth latent class was also determined and labelled as 

“persistently-high” group, which represent only 3% of the sample. The 

“persistently-high” group, had the highest level of socioemotional 

difficulties problems in early childhood, which remained elevated 

throughout the adolescence period.  
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Figure 6. 9 Longitudinal latent total socioemotional difficulties profile. 
Millennium Cohort Study waves 2-6. 

(a) Boys 

 

 

(b) Girls 
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Three parameter estimates from the resulting piecewise growth model are 

presented in Table 6.28. These parameters are the intercept (initial starting 

point), slope 1 (growth rate in the pre-school period), and slope 2 (growth 

rate in the school years period). 

The first parameter, which is the intercept, was significant for all identified 

trajectories. This means that socioemotional difficulties scores were 

significantly different from zero at the starting point (child age 3).  Class 1 

(consistently-low) had the lowest initial status compared to the others, with 

the mean intercept equal to 8.55 in boys and 7.59 in girls. On the other 

hand, Class 4 (persistently-high) in boys and Class 2 (childhood-limited) in 

girls had the highest mean intercept compared to the others (see Table 

6.28). 

As shown in Table 6.28, children in Class 1 (consistently-low) have 

negative slope 1 equal to -1.11 in boys and -1.24 in girls. These results 

were significant in both sexes, indicating a significant decrease in the total 

difficulties growth over the pre-school period (ages 3-5).  Slope 2 in boys 

was not significant, suggesting no changes in total difficulties during the 

school period. On the other hand, slope 2 for girls showed a significant 

positive growth rate, yet, the slope magnitude was small (see Table 6.28).  

For Class 2 (the childhood-limited group),  slope 1 was not significant in 

both boys and girls, meaning that there was no growth in the total 

difficulties scores over the pre-school period (ages 3-5). On the other hand, 

slope 2 was significant and equal to - 0.51 and – 0.45 in boys and girls, 

respectively, denoting a negative total difficulties growth over the school 
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period (Table 6.28).  

For Class 3 (the adolescent-onset group), in boys and girls, a negative 

slope 1 and a positive slope 2 were observed. This indicates that children 

following this trajectory had a significant decrease in their total difficulties 

scores over the pre-school period, followed by an increase in the total 

difficulties score over the school period. These growth rates were 

statistically significant (Table 6.28).  

 Class 4 (persistently-high), only found in boys, showed a significant 

increase in the total difficulties growth during the pre-school period (slope 

1 equal to 2.79, P value <0.05) . However, slope 2 was not significant as 

evident by P-value more than 0.05 (Table 6.28).   

Both the growth mixture model (GMM)12 and latent growth class analysis 

(LGCA)13 were fitted to the data and compared (result not shown). As a 

result, the growth mixture model (GMM) was preferred because of the 

following reasons: (1) a better fit to the data; lower AIC, BIC and SA-BIC 

than those of LGCA, (2) higher entropy (>0.8) which is very important for a 

model to be able to clearly identify individuals following different trajectory 

types, (3) large sample size, and finally (4) no computation difficulties were 

faced (no convergence issues). 

In the GMM, Mplus constrains parameters (e.g., variances, and 

 
12 GMM: variance around the growth parameters was estimated within a latent class.  
 
13 LGCA: all individual growth trajectories within a class are assumed to be homogeneous, and 
the variance and covariance estimates for the growth parameters within each class are assumed to 
be fixed to zero 
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covariances of growth parameters) to be equal across latent classes by 

default. A sensitivity analysis was done to compare the default output with 

another model where the parameters differ (variances, and covariances of 

growth factors) across classes (result not shown). Again, the default output 

(unconstrained variances and covariances within each class but equal 

variances and covariances across classes) fits the data better with lower 

AIC, BIC and SA-BIC and higher entropy than those of the model where 

the parameters were set as different across classes (result not shown). 

Moreover, the unconstrained model led to convergence issues. 

Internalising and externalising subscales 

GMM determined that four latent classes best determined the 

heterogeneity in internalising and externalising difficulties from childhood 

through adolescence in boys and girls (see Appendix 15, Tables A15.1 - 

15.4, and Figures 15.1 & 15.2). For externalising difficulties, similar to the 

analysis for total socioemotional difficulties, the four latent trajectories were 

characterised as “consistently-low”, “adolescent-onset”, “childhood-

limited”, and “persistently-high” group in boys and girls. 

 There was, however, some variability in the developmental patterns of 

internalising difficulties. For girls, the ‘persistently-high’ class was not 

identified. On the other hand, this group was replaced by an “early-

improvers” class, which comprised of children with high levels of 

internalizing problems at the baseline, decreasing sharply during early 

years, and starting to increase slowly after the primary school transition, 

continuing through the normal range of internalizing behaviour (see 
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Appendix 15, Figure 15.1). For boys, which was consistent with 

socioemotional difficulties results, the four latent trajectories were 

characterised as “consistently-low”, “adolescent-onset”, “childhood-

limited”, and “persistently-high” group. 
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Table 6. 28 Parameter estimates (standard errors) of unconditional piecewise growth mixture model. Socioemotional 
difficulties scores. 

 
Parameter Estimates (SE) 

 Boys (N=6,141) Girls  (N=5,892) 

 Class 1 

(Consistently- 
low, 75%) 

Class 2 

(Childhood-
limited, 12%) 

Class 3 

(Adolescent-
onset, 10%) 

Class 4 

(Persistently 
high, 3%) 

Class 1 

(Consistently- 
low, 83%) 

Class 2 

(Childhood-
limited, 9%) 

Class 3 

(Adolescent-
onset, 8%) 

Mean 
Intercept 

8.55 (0.11) *** 14.50(0.67) *** 11.57 (0.36) *** 15.40 (0.90) *** 7.95(0.09) *** 14.59(0.46) *** 11.05(0.49) *** 

Mean 
slope1 

-1.46 (0.05) *** -0.01 (0.23)  -0.95 (0.25) *** 2.79 (0.39) *** -1.42(0.04) *** 0.34 (0.34) -1.14 (0.28) *** 

Mean 
slope2 

0.03 (0.01)  -0.51(0.08) *** 1.00 (0.07) *** 0.02 (0.17) 0.07(0.01) *** -0.45(0.06) *** 1.14 (0.07) *** 

 

 

 

 

• * P value <0.05, ** P value <0.01, *** P value <0.001 
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6.4.4 Description of the classes 

Tables 6.29 to 6.33 show the class differences in: (1) demographic factors, 

(2) socio-economic factors, (3) mother healthy behaviour, (4) family 

structure, (5) home environment, (6) social and environmental factors, and 

(7) psychological well-being during adolescence. Both the boys’ and girls’ 

samples share the same characteristics, therefore, throughout this section, 

the term “sample” will be used to describe both. In case there is a difference 

between the samples, the sample denomination will be specified.   

Total socioemotional difficulties 

6.4.4.1 Demographic variables 

 Table 6.29 summarises the demographic characteristics of the sample by 

class membership, stratified by child sex. These proportions suggest a 

number of group differences among trajectory groups. More than 80% of 

the children following the consistently-low, persistent-high and adolescent-

onset classes were white. There was a higher proportion of ethnic 

minorities in the childhood-limited group than any other group. Half of the 

boys’ families and one third of girls’ families in the childhood-limited class 

came from non-white ethnic groups with almost 60% of these from 

Pakistani and Bangladeshi origins (Table 6.29).  

There were more children of teenage mothers in the three problems groups 

compared to low group. Half of the children's mothers for the consistently-

low class were in their thirties at the time of the child’s birth, while half of 

the mothers of the other three classes were in their twenties at the time of 
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the child’s birth.  

During pregnancy, around 35% of children's mothers from the adolescent-

onset and childhood-limited classes smoked heavily compared to 17% of 

mothers of children from the consistently-low class. Almost three quarters 

of children belonging to the consistently-low class were breastfed, 

compared to half of those following childhood-limited group. 

For mother mental health at age 3, the low trajectory showed the lowest 

levels (1%) compared to other groups. On the other hand, 15% of boys in 

the persistently-high group had a depressed mother at age 3. In girls, 12% 

of those in the childhood-limited group and 8% of those in the adolescent-

onset group had a depressed mother.  

Table 6.35 results show that the percentage of children living in a unstable 

family was the highest among those following the adolescent-onset growth 

trajectory, with one third of girls on the adolescent-onset trajectory living in 

unstable family compared to 15% and 20% of those living with stable 

families in the consistently-low and childhood-limited groups respectively. 

Among boys, results show little difference in the family structure between 

the three problems groups, with the lowest percentage of one parent 

families among the consistently-low group (Table 6.29).  
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Table 6. 29 Descriptive statistics of socioemotional difficulties latent class by demographic variables. 

  Boys sample (N=6,141) 
 

Girls sample (N=5,892) 

 
Demographic 
variables 

 
Category 

 
Consistently- 
Low 

 
Persistently-
High  

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Consistently- 
Low 

 
Adolescent-
Onset 

 
Childhood-
Limited 

         
Child ethnicity White 5465 (89%) 4851 (79%) 5281 (86%) 3378 (55%) 5067 (86%) 5067 (86%) 4065(69%) 

Mixed  123 (2%) 123 (2%) 122 (2%) 184 (3%) 118 (2%) 177 (3%) 118 (2%) 
Indian  123 (2%) 61 (1%) 122 (2%) 553 (9%) 177 (3%) 118 (2%) 295 (5%) 
Pakistani 
and 
Bangladeshi  

246 (4%) 737 (12%) 552 (9%) 1719 (28%) 353 (6%) 412 (7%) 1237(21%) 

Black  123 (2%) 246 (4%) 61 (1%) 61 (1%) 118 (2%) 59 (1%) 59 (1%) 
Other  
 

61 (1%) 123 (2%) 3 (<1%) 246 (4%) 59 (1%) 59 (1%) 118 (2%) 

Mother age at 
childbirth 

<20 246 (4%) 737 (12%) 430 (7%) 491 (8%) 177 (3%) 471 (8%) 766 (13%) 
20 to 29  2456 (40%) 3193 (52%) 3255 (53%) 3623 (59%) 2474 (42%) 3182 (54%) 3241(55%) 
30 to 39  3255 (53%) 1965 (32%) 2395 (39%) 1965 (32%) 3064 (52%) 2062 (35%) 1826(31%) 
40 plus  
 

184 (3%) 246 (4%) 61 (1%) 62 (1%) 177 (3%) 177 (3%) 59 (1%) 

Language at 
home 
 

Not English 
 

123 (2%) 368 (6%) 307 (5%) 860 (14%) 177 (3%) 177 (3%) 471 (8%) 

Birth weight  L.B.W  
 

246 (4%) 675 (11%) 307 (5%) 553 (9%) 295 (5%) 589 (10%) 825 (14%) 

Mother 
smoking during 
pregnancy 

0 4667 (76%) 3255 (53%) 3377 (55%) 3562 (58%) 4419 (75%) 3182 (54%) 3182(54%) 
1/9  491 (8%) 798 (13%) 553 (9%) 430 (7%) 471 (8%) 471 (8%) 530 (9%) 
≥10 983 (16%) 2088 (34%) 2211 (36%) 2149 (35%) 1002 (17%) 2239 (38%) 2180(37%) 
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Continue Table 6.29 

  Boys sample (N=6,141) 
 

Girls sample (N=5,892) 

 
Demographic 
variables 
 

 
Category 

 
Consistently- 
Low 

 
Persistently-
High  

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Consistently-
Low 

 
Adolescent-
Onset 

 
Childhood-
Limited 

Breastfeeding 
 

Yes 4667 (76%) 4053 (66%) 3992 (65%) 3377 (55%) 4360 (74%) 3888 (66%) 3240(55%) 

Number of 
siblings 

Single child 1228 (20%) 982 (16%) 1474 (24%) 1474 (24%) 1237 (21%) 1473 (25%) 1237(21%) 
1 sibling  3071 (50%) 2641 (43%) 2640 (43%) 2518 (41%) 2887 (49%) 2298 (39%) 2298(39%) 
 ≥2 siblings  
 

1842 (30%) 2518 (41%) 2027 (33%) 2149 (35%) 1768 (30%) 2121 (36%) 2357(40%) 

Family 
structure 

Unstable 
family 
 

1044 (17%) 2026 (33%) 1719 (28%) 2026 (33%) 884 (15%) 1768(30%) 1178(20%) 
 

Mother's 
mental health 

Depressed: 
Yes 

61(1%) 921(15%) 307(5%) 491(8%) 59 (1%) 471 (8%) 707 (12%) 
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6.4.4.2 Socio-economic variables 

For both boys and girls, as can be seen in Table 6.30, children who 

consistently belong to the low-class group were the most advantaged 

compared to others. Parents of children with consistently low levels of total 

difficulties were less poor, more educated and worked in higher 

professional classes than the other groups. For boys, almost half of the 

childrens’ families from the consistently-low class were in managerial and 

professional occupations, compared to one quarter of those on the 

persistently-high group. Only 6% of children’s families from consistently-

low class were from lowest income quintile, whereas, one third of those 

from persistently-high class were from lowest income quintile. 

Nearly one third of the childrens’ families from the childhood-limited group 

were from the lowest income quintile (31% in boys, 35% in girls), about 

30% of their parents having none of the five known levels of NVQ education 

qualification, and nearly 35% of their parents being unemployed (Table 

6.30). Compared to the childhood-limited group, the adolescent-onset 

group experienced less socioeconomic disadvantages. For example, 

around 20% were from the lowest income quintile (20% in boys, 23% in 

girls), 15% of their parents having none of the five known levels of NVQ 

education qualification, and approximately 30% of families were in the 

managerial and professional occupations. 
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Table 6. 30 Descriptive statistics of socioemotional difficulties latent class by socioeconomic variables 

  Boys sample (N=6,141) 
 

 

Girls sample (N=5,892) 

Socio-
economic 
variables 
 

Category Consistently-
Low 

Persistently-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistently-
Low 

Adolescent-
Onset 

Childhood-
Limited 

Occupational 
class 

Manager & 
professional  

3070 (50%) 1044 (17%) 1658 (27%) 860 (14%) 2828 (48%) 1650 (28%) 1002 (17%) 

Intermediate  737 (12%) 614 (10%) 675 (11%) 430 (7%) 648 (11%) 472 (8%) 354 (6%) 
Small & self-
employers  

553 (9%) 553 (9%) 430 (7%) 491 (8%) 530 (9%) 530 (9%) 412 (7%) 

Lower support 
& technical  

430 (7%) 614 (10%) 737 (12%) 491 (8%) 413 (7%) 530 (9%) 530 (9%) 

Semi-routine 
& routine  

737 (12%) 1351 (22%) 1167 (19%) 1720 (28%) 766 (13%) 1355 (23%) 1532 (26%) 

Unemployed 
& student 
 

614 (10%) 1965 (32%) 1474 (24%) 2149 (35%) 707 (12%) 1355 (23%) 2062 (35%) 

Education None of these 368 (6%) 1720 (28%) 921 (15%) 1904 (31%) 471 (8%) 943 (16%) 1768 (30%) 
Overseas 
qualification  

123 (2%) 368 (6%) 246 (4%) 369 (6%) 177 (3%) 236 (4%) 412 (7%) 

NVQ1  307 (5%) 614 (10%) 798 (13%) 798 (13%) 354 (6%) 766 (13%) 589 (10%) 
NVQ2  1597 (26%) 1412 (23%) 1966 (32%) 1842 (30%) 1591 (27%) 2180 (37%) 1650 (28%) 
NVQ3  983 (16%) 983 (16%) 798 (13%) 614 (10%) 943 (16%) 707 (12%) 648 (11%) 
NVQ4  2395 (39%) 860 (14%) 1351 (22%) 553 (9%) 2062 (35%) 1001 (17%) 766 (13%) 
NVQ5  
 

368 (6%) 184 (3%) 61 (1%) 61 (1%) 294 (5%) 59 (1%) 59 (1%) 
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Continue Table 6. 30 
 
  Boys sample (N=6,141) 

 
Girls sample (N=5,892) 

 
Demographic 
variables 
 

 
Category 

 
Consistently- 
Low 

 
Persistently-
High  

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Consistently-
Low 

 
Adolescent-
Onset 

 
Childhood-
Limited 

Family income Lowest 
quintile 

491 (8%) 1719 (28%) 1228 (20%) 2088 (34%) 530 (9%) 1355 (23%) 2062 (35%) 

2nd  1044 (17%) 1965 (32%) 1658 (27%) 2333 (38%) 1119 (19%) 1650 (28%) 2062 (35%) 
3rd  1412 (23%) 1228 (20%) 1474 (24%) 1105 (18%) 1296 (22%) 1414 (24%) 943 (16%) 
4th  1597 (26%) 798 (13%) 1105 (18%) 430 (7%) 1473 (25%) 1001 (17%) 589 (10%) 
Highest 
quintile  

1597 (26%) 430 (7%) 675 (11%) 184 (3%) 1473 (25%) 471 (8%) 236 (4%) 
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6.4.4.3 Home environment 

Distinct home environmental factors collected during the adolescence 

period also suggested a number of group differences among trajectory 

groups (see Table 6.31). Overall, prevalence of adolescents arguing with 

parents or those experienced sibling bullying appeared to be less frequent 

in the consistently-low group as compared to the other groups. For 

instance, around half of the boys in the persistently-high group frequently 

argued with their mothers and one third of them were bullied by their 

siblings compared to 19% and 20% in the consistently-low group.  

Cohort members belonging to the adolescent-onset class, compared to 

those in the childhood-limited classe, argued more with their parents and 

experienced more sibling bullying (Table 6.31). For example, half of the 

children following the adolescent-onset trajectory argued with their mothers 

(boys: 40%, girls: 51%) compared to 23% and 30% of boys and girls 

respectively in the childhood-limited trajectory. One third of the children 

following the adolescent-onset class argued with their fathers (boys: 31%, 

girls: 32%), while 12 % of the boys and 17% of the girls in the childhood 

limited group did that.  
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Table 6. 31 Descriptive statistics of socioemotional difficulties latent class by home environmental factors 

 
  Boys sample (N=6,141) 

 
Girls sample (N=5,892) 

 
Home 
environment 

 
Category 

 
Consistently-
Low 

 
Persistently-
High  

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Consistently-
Low 

 
Adolescent-
Onset 

 
Childhood-
Limited 

   
 

      

Arguing with 
mother  
 

At least 
once a week  

1167 (19%) 2702 (44%) 2456 (40%) 1412 (23%) 1414 (24%) 3005 (51%) 1767 (30%) 

Arguing with 
father 
  

At least 
once a week 

860 (14%) 1290 (21%) 1904 (31%) 737 (12%) 825 (14%) 1885 (32%) 1002 (17%) 

Being bullied  
by siblings  
 

At least 
once a week 

1290 (21%) 1658 (27%) 2026 (33%) 1290 (21%) 1709 (29%) 2298 (39%) 1885 (32%) 
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6.4.4.4 Social and wider environmental factors 

During adolescence, the percentages of children who had less interest in 

school or don’t like school, experienced more peer bullying, and had a 

perception of less neighbourhood safety are higher among the adolescent-

onset class  and persistently-high class compared to the others, whereas 

the consistently-low group having the lowest prevalence (Table 6.32).  

For example, 22% of the boys in the adolescent-onset and 17% of those 

in the persistently-high classes were bullied by their peers compared to 8% 

and 9% of those on the childhood-limited and persistent-low classes, 

respectively. Also, 25% of the girls in the adolescent-onset class had a 

perception of their neighbourhood safety being low compared to 17%  of 

those in the childhood-limited class (Table 6.32). 

Regarding school related variables, the consistently-low trajectory showed 

the lowest proportions (5% in boys, 1% in girls) of children who do not like 

school in comparison to the others (Table 6.32). On the other hand, 19% 

of boys in the persistently-high and the adolescent-onset groups don’t like 

school. For girls, 6% of those in the childhood-limited group and 15% of 

those in the adolescent-onset group don’t like school. Moreover, the 

percentage of girls who never had any interest in school was doubled in 

the adolescent onset group compared to childhood-limited group. 
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Table 6. 32 Descriptive statistics of socioemotional difficulties latent class by social and wider environmental factors. 

 
  Boys sample (N=6,141) 

 
Girls sample (N=5,892) 

 
Social and 
wider 
environmental 
factors 

 
Category 

 
Consistently-
Low 

 
Persistently-
High  

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Consistently-
Low 

 
Adolescent-
Onset 

 
Childhood-
Limited 

         
Being bullied by 
peers  
 

Yes  553 (9%) 1044 (17%) 1351 (22%) 491 (8%) 412 (7%)  1709 (29%) 648 (11%) 

Liking school 
 

No  307 (5%) 1167 (19%) 1167 (19%) 491 (8%) 59 (1%) 884 (15%) 353 (6%) 

Interest in 
school  
 

Never 123 (2%) 368 (6%) 614 (10%) 245 (4%) 59 (1%) 530 (9%) 236 (4%) 

Safe 
neighborhood  
 

No  430 (7%) 1290 (21%) 1351 (22%) 675 (11%) 530 (9%) 1473 (25%) 1002 (17%) 
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6.4.4.5 Psychosocial well-being 

Table 6.33 presents the prevalence of markers of psychosocial well-being 

among adolescence in the four class groups. Results suggest that among 

both sexes, the adolescent-onset class had higher rates of risky 

behaviours (smoking and use drugs) compared to consistently -low and 

childhood-limited groups. Smoking estimates by socioemotional difficulties 

trajectories show the highest prevalence of smoking among cohort 

members in the adolescent-onset (boys: 26%, girls: 31%), which is higher 

than cohort members in either the consistently-low (boys: 9%, girls: 11%) 

or childhood-limited classes (boys: 15%, girls: 19%). Similarly, to smoking 

prevalence, cohort members in the adolescent-onset class had a higher 

prevalence of using illegal drugs; around tenth of the children self-reported 

to ever use drugs (boys: 9% and girls: 13%). Boys in the persistently-high 

group partook in risky behavioural activities at almost similar rates as those 

in the adolescent-onset group (Table 6.33).   

The children in the adolescent-onset and persistently-high groups were 

found to have higher rates of friendships with peers who had devious 

behaviours compared to the other groups. For example, one third of the 

boys in the adolescent-onset and persistently-high groups had peers who 

used illegal drugs, compared to 15% of those in the other two groups. Also, 

53% and 37% of the girls in the adolescent-onset and the childhood-limited 

groups respectively had reported having peers who smoke cigarettes 

(Table 6.33).  

Children following the persistently-high and adolescent-onset trajectories 
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had lower happiness scores compared to those in the other trajectories 

(Table 6.33). For example, half the boys following the persistently-high or 

adolescent-onset trajectories reported not being happy with their family, 

friends, school, life, look / appearance and schoolwork compared to a third 

of those in the childhood-limited group. Also, 70% of girls following the 

adolescent-onset trajectory reported not being happy which is higher than 

those in the consistently-low (33%) or childhood-limited (49%) groups.  
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Table 6. 33 Descriptive statistics of internalising difficulties latent class by risky behaviour and well-being variables. 

 

 
 
 
 

  Boys sample (N=6,141) 
 
 

Girls sample (N=5,892) 

Adolescence 
well-being 

Category Consistently-
Low 

Persistently-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistently-
Low 

Adolescent-
Onset 

Childhood-
Limited 

         
Overall 
Happiness 
 

Not 
happy 

1228 (20%) 3255 (53%) 2825 (46%) 1781 (29%) 1944 (33%) 4124 (70%) 2887 (49%) 

Does child 
smoke 
cigarette 
 

Yes 553 (9%) 1351 (22%) 1597 (26%) 921 (15%) 648 (11%) 1826 (31%) 1119 (19%) 

Does child 
drink alcohol 
 

Yes 2948 (48%) 2333 (38%) 2886 (47%) 1719 (28%) 2475 (42%) 2946 (50%) 1944 (33%) 

Does child 
use drugs 
 

Yes 123 (2%) 368 (6%) 553 (9%) 307 (5%) 118 (2%) 766 (13%) 236 (4%) 

Does child’s 
friend smoke 
cigarettes 
 

Yes 1842 (30%) 2518 (41%) 3070 (50%) 2149 (35%) 1768 (30%) 3123 (53%) 2180 (37%) 
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Continue Table 6. 33 

  Boys sample (N=6,141) 
 
 

Girls sample (N=5,892) 

Adolescence 
well-being 

Category Consistently-
Low 

Persistently-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistently-
Low 

Adolescent-
Onset 

Childhood-
Limited 

         
Does child’s 
friend drink 
alcohol 
 

Yes 3439 (56%) 3377 (55%) 3439 (56%) 2641 (43%) 3476 (59%) 4065 (69%) 2946 (50%) 

Does child's 
friend use 
drugs? 

Yes  921 (15%) 1842 (30%) 1781 (29%) 982 (16%) 943 (16%) 1768 (30%) 1002 (17%) 
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Externalising and internalising sub-scales 

The distribution of the socio-demographic, family structure, home 

environment, social and environmental, and adolescence psychosocial 

well-being variables by externalising and internalising latent classes were 

approximately similar to the descriptive analysis for socioemotional 

difficulties in boys and girls (all related Tables are presented in 

Appendix16).  

The early-improver class was only identified in the internalising difficulties 

analysis in girls (see Figure A15.1b) and was found to have similar 

characteristics to the childhood-limited group. For example, a higher 

proportion of those who come from ethnic minorities, low income families, 

lowest income quintile or have parent with no educational qualification 

were found in the early-improver class compared to the adolescent-onset 

and low groups (see Tables A16.1 & A16.2). On the other hand, during the 

adolescence period, the proportions of those who argue with their mothers, 

experience bullying attacks by peers, are less happy, or partook in risky 

behaviours was higher in the adolescent-onset group compared to the 

early-improver group (see Tables A16.3). 
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6.4.5 Multinomial regression analysis  

Total socioemotional difficulties 

The associations between selected adverse family health conditions 

(childhood asthma, obesity and parents’ chronic illness) at child age 3, with 

socioemotional difficulties growth classes, were assessed using 

multinomial logistic regression analysis. Important to note again, is due to 

number of cases  with missing data on independent variables14, the sample 

size was smaller in these analysis than in the previous models.  

The results from the multivariable model can found in Table 6.34. To ease 

the interpretation, all trajectories were compared to the consistently-low 

trajectory. For consistency and comparison between the thesis three 

models; regression, path and growth models, the multinomial analysis was 

further adjusted for the same set of confounders used in the previous two 

models. 

The adjusted results suggest that the RRR (relative risk ratio or multinomial 

odds ratio) for mother chronic illness equals 2.12 (95%CI: 1.82/ 2.41) and 

1.52  (95%CI: 1.18/ 1.86) among boys and girls respectively, meaning that, 

compared to children of healthy mothers, children of chronically ill mothers 

were 2.12 and 1.52 times more likely to be on the adolescent-onset 

trajectory than the consistently-low trajectory (Table 6.34). This result was 

only marginally significant in girls. 

 
14 In the 3- step mixture analysis, listwise deletion is applied to the covariate’s variables in the 
analysis. 
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In boys, living with a chronically ill mother in early childhood was also 

associated with increased odds of being in the persistently-high groups. 

Compared to boys of healthy mothers, boys of chronically ill mothers had 

twice the risk 2.10 (95% CI: 1.63/ 2.56) of being in the persistently-high 

group; this result was statistically significant (Table 6.34). 

Regarding childhood asthma, the results suggested that children 

experiencing asthma symptoms at age 3 were more likely to be on the 

childhood-limited trajectory than healthy children (Table 6.34). The odds of 

being on the childhood-limited group versus the consistently-low group 

were 1.75 (95% CI: 1.45/ 2.05) and 2.17 (95% CI: 1.90/ 2.43) times higher 

for children having asthma symptoms in boys and girls respectively, 

compared to those with no symptoms.  

In the fully adjusted model, among both sexes, no significant association 

was found between fathers’ chronic illness and childhood obesity for all 

different mental health growth patterns (Table 6.34).  

 

Internalising and externalising subscale 

 

Subscale analyses showed similar results to those related to the total 

socioemotional difficulties latent classes (Appendix 17, Tables 17.1 & 17.2).  

The results of both subscales analysis suggest that, in boys and girls, 

asthma symptoms had an increased risk of being in the childhood-limited 

group after adjustment for confounders. On the other hand, the risk of being 

on the adolescent-onset group or persistently-high group was higher for 
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those children of chronically ill mothers, compared to consistently-low 

trajectory. 

Moreover, the findings showed that girls who experienced asthma 

symptoms early in life were found to have a higher chance of being on the 

early-improver group compared to the consistently-low group.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



 
 

300 

Table 6. 34 Multinomial odds ratio (95% CI) for different socioemotional 
difficulties growth classes by selected adverse family health conditions 
(childhood asthma, obesity and parents’ chronic illness) at child age 3. 

 
 Boys sample 

(N=4257) 
Girls sample 
(N=4153) 

Trajectory 1 Reference group 
 

Trajectory 2 
 

Persistently - high trajectory 

Mother chronic illness 2.10 **  
(1.63/ 2.56) 

N/A 

Father chronic illness 1.13  
(0.74/ 1.52) 

N/A 

Child asthma 1.16 
(0.79/ 1.54) 

N/A 

Child obesity 0.94  
(0.62/ 1.27) 
 

N/A 

Trajectory 3 
 

Adolescent - onset trajectory 

Mother chronic illness 2.12 *** 
 (1.82/ 2.41) 

1.52* 
(1.18/ 1.86) 

Father chronic illness 1.07 
 (0.70/ 1.44) 

1.25  
(0.86/ 1.64) 

Child asthma 0.98 
 (0.63/ 1.31) 

1.40 
 (0.99/ 1.81) 

Child obesity 1.23  
(0.96/ 1.49) 
 

1.05  
(0.77/ 1.32) 

Trajectory 4 
 

Childhood - limited trajectory 

Mother chronic illness 1.28 
(0.93/ 1.63) 

0.98 
(0.65/ 1.30) 

Father chronic illness 1.21 
(0.86/ 1.55) 

0.98 
 (0.61/ 1.34) 

Child asthma 1.75*** 
(1.45/ 2.05) 

2.17*** 
(1.90/ 2.43) 

Child obesity 0.91 
(0.17/ 1.65) 

0.93 
(0.64/ 1.22) 

 
• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model adjusted for demographic, healthy behaviour and 

socioeconomic characteristics, family structure and maternal 

mental health.  

• Reference group: Consistently-low trajectory. 
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6.5 Summary of results 
 
The research in this thesis sought to describe and explain differences in 

childhood mental health according to their family’s physical health, in a 

longitudinal manner. Mental health outcomes were defined by total 

socioemotional difficulties, internalising problems (emotional and peer 

related) and externalising problems (conduct and hyperactivity related). 

Three common adverse physical health conditions, asthma symptoms, 

obesity and parent’s chronic illness were used as indicators of family 

physical health. Three different types of statistical modelling were carried 

out (regression, path and growth mixture) in order to meet the objectives of 

this thesis. The summary of these results is presented in the following 

sections. 
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6.5.1 Summary of regression model results  

The results from the multivariable adjusted analysis demonstrated that 

children living in a family with chronic physical illness were more likely to 

have adverse mental health outcomes than those living in physically 

healthy families.  

Of the family adverse physical health stressors, mother chronic illness and 

asthma symptoms at 3 years were associated with higher scores of total 

socioemotional difficulties at ages 5, 7 11 and 14. 

It is apparent that internalising problems were found to be more common 

in children with a chronically ill mother or those who experienced asthma 

symptoms than externalising problems. Boys living with a chronically ill 

mother at 3 years had higher internalising and externalising problems 

during the follow up period (age 5-14), while girls with similar issues, only 

suffered from internalising problems. In contrast, among children 

experiencing asthma symptoms, increased internalising problems were 

apparent for both boys and girls, but externalising problems were observed 

in girls only.  

The potential contributions of different sets of covariates on the relationship 

of interest were also examined in the multivariable model. Mother’s mental 

health at age 3 was found to be the most powerful covariate added to the 

model. Adding the mother’s mental health variables to the model was found 

to be very important where it has the most powerful role in attenuating some 

of the significant results found in the crude model to non-significant.  
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To sum up, at age 14, boys of chronically ill mothers and girls who had 

experienced asthma symptoms in early childhood, had more internalising 

and externalising problems, as well as total difficulties, than their 

counterparts. The effects of a wide range of potential mediators were 

explored in order to understand the association of chronic illness in mothers 

and childhood asthma symptoms in early life with adolescent mental health 

outcomes and a summary of the results will be presented next. 
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6.5.2 Summary of path model results  

The second main aim of this thesis was to suggest possible pathways 

through which family physical health (mother chronic illness at age 3) can 

affect child mental health. To do so, a conceptual model was established 

supporting a family stress model and built in temporal ordering through 

three sequential mediators at different child ages: (1) parental mental 

health at child age 5, (2) family functioning identified by three markers: 

parental involvement, child parent relationship and marital relationship 

quality at child age 7 years, and (3) child self-esteem at age 11 years. 

Structural equation modelling (SEM) analysis was conducted to ascertain 

whether pathways, within the proposed model predicted child mental health 

disorders at age 14 years.  

With regards to the mother’s chronic illness, the indirect association of 

chronic illness in mothers at age 3 with total socioemotional difficulties at 

age 14 through mediators was significant, but only in boys.  In boys, around 

one third of the total effect of the mother’s chronic illness on child total 

difficulties was explained by mediators. 

The results indicated that the mother’s mental health has a central role 

through which mother’s chronic illness affects adolescent’s mental health. 

Mother’s mental health was found to mediate all of the indirect significant 

paths. These findings suggest that living with a chronically ill mother early 

in life increases the risk of children’s emotional and behavioural problems 

later in life, by affecting mother’s mental health (increase maternal 

depressive symptoms). Mothers who suffer from poor mental health impact 
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the entire family system relationships negatively, including the relationship 

between her partner and child. This, in turn, affects the development of child 

self-esteem, which will also have an impact on a child’s mental health 

outcome. 

Results for internalising and externalising behavioural outcomes were all 

consistent with the results for the child’s socioemotional difficulties. 

However, despite the significant indirect effect, the direct effect between 

mother chronic illness and externalising difficulties problems in boys was 

insignificant, indicating that the negative impact of having chronically ill 

mother during childhood on their adolescent’s externalising behaviour was 

entirely explained by mediators.  

Moving on to childhood asthma, the effect of asthma symptoms on 

socioemotional difficulties outcome seems to also be partially explained by 

its indirect effect, and that is present only in girls. Asthma symptoms in 

childhood exert its effect on girl’s socioemotional difficulties through 

mother’s mental health, marital relationship and child self-esteem, even 

after accounting for confounders. No marked differences were reported 

between internalising or externalising sub-scale and total socioemotional 

difficulties analyses.  

These results suggest that family physical illness is an important stressor 

on mother’s mental health which, in turn, impacts her family function and 

her child’s self-esteem. This pathway is critical in order to understand the 

process by which family physical health might affect child mental health.  
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 6.5.3 Summary of growth model results 

This study presents data on the stability and changes in mental health 

across the childhood-adolescence transition. The repeated measure of 

child total socioemotional difficulties outcome made it possible to (1) 

explore and identify different growth trajectory groups across early 

childhood extending to the adolescence period, (2) describe characteristics 

of different growth trajectories, and (3) investigate important predictors of 

trajectories identified. 

The model fit indices confirmed that the piecewise growth model give the 

best fit of the data, using age 5 as a knot point. Among girls, the best fitting 

latent growth model identified three discrete socioemotional problems 

groups from ages 3 to 14 which were labeled as “consistently-low” (83% of 

the sample), “adolescent-onset” (8% of the sample), and “childhood-

limited” (9% of the sample). In boys, on the other hand, four difficulties 

trajectories were identified. These are: “consistently-low” (75% of the 

sample), “adolescent-onset” (10% of the sample), “childhood-limited” (12% 

of the sample), and “persistently high” (3% of the sample) group. 

The “consistently-low” trajectory demonstrated a decrease in the total 

socioemotional difficulties score during the pre-school period (age 3-5), 

while no significant growth was reported during the school period (age 5-

14). The “adolescent-onset” trajectory showed a significant decrease in 

children's total difficulties score over the pre-school period (ages 3-5), 

followed by a pronounced accelerated growth in total difficulties problems 

during school period (ages 5-14). The “childhood-limited” trajectory, 
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showed a decelerating total difficulties growth in the school period 

preceded by an initial accelerating total difficulties growth during the 

preschool period.  The final group, the “persistently-high”, which was only 

identified in boys, reports persistent high scores of socioemotional 

difficulties across the whole follow-up period. 

Children belonging to the “consistently-low” socioemotional group were the 

most advantaged during both childhood and adolescence periods, in terms 

of socio-demographic characteristics and psychosocial well-being as well 

as home, social and wider environmental factors, compared to all other 

groups. For example, they experienced less socioeconomic 

disadvantages, had older, more educated and less depressed mothers, 

lived in less chaotic homes, were more likely to live with both parents during 

the whole follow up period, had high level of school appreciation, lived in 

better neighbourhoods, were happier and less involved in risky behaviours, 

compared to all other groups.  On the other hand, children in the 

“persistently-high” group were the exact opposite in all aspects during both 

periods. 

One third of families for the “childhood-limited” group came from non-white 

ethnic groups, most of whom came from Pakistani and Bangladeshi origins. 

In contrast, those in the other groups were predominantly white. Moreover, 

compared to the “adolescence-onset” group, children in the “childhood-

limited” group experienced more disadvantages in their early years, such 

as having less educated and non-working parents, and living in lower 

income families. 
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During the adolescence period, the results showed that cohort members in 

the “adolescent-onset” group were more likely to argue with their parents, 

experience more sibling and peer bullying, had less interest in school and 

less perception of neighbourhood safety compared to the “childhood-

limited” group. Also, results suggest that among both sexes, children in the 

“adolescent-onset” group are more likely to engage in exploratory risky 

behaviours, and are less happy than their peers in the “childhood limited” 

groups. Also, higher rates of having peers who partake in risky behaviours 

including smoking, alcohol and drug use, were evident among those in 

“adolescent-onset” class compared to the “childhood limited” group.   

Results for the multinomial logistic regression models for class membership 

prediction showed that, of the family physical health exposures considered, 

the most important factor found to increase the children’s risk of following 

the “adolescent-onset” or “persistently-high” trajectory was mother chronic 

illness. Compared with the “consistently-low” trajectory, children of 

chronically ill mothers in early childhood were 2 times more likely to follow 

the “adolescent-onset” or “persistently-high” total difficulties growth 

trajectory, even after controlling for confounders in boys. For girls, similar 

to boys, the adjusted results suggest that the having a chronically ill mother 

in early childhood significantly raised the chances of following “adolescent-

onset” trajectory.  

In contrast, asthma in early childhood is found to increase the child’s risk of 

being on the “childhood-limited” trajectory compared with “consistently-low” 

trajectory in both sex. Asthmatic children at age 3 showed more risk of 



 
 

309 

having an increase in their total difficulties score over the pre-school period 

(ages 3-5). This was followed by a pronounced decrease in their total 

difficulties score during school period (ages 5-14), even after correction for 

confounders. Finally, both childhood obesity and father chronic illness were 

not significant predictors of any group membership across all the 

trajectories identified.  

Going on to the externalising and internalising sub-scale analyses, four 

trajectories were identified in both boys and girls, which were similar to 

those of the total difficulties’ groups: “consistently-low”, “persistently-high”, 

“childhood-limited”, and “adolescent-onset”. The sole exception is for that 

girls in the “persistently-high” class were not identified for internalising 

difficulties problems. This was replaced by an “early-improvers” class, 

which comprised of girls with high levels of internalising problems at the 

baseline, decreasing sharply during early years, and starting to increase 

slowly after the primary school transition, continuing through the normal 

range of internalising behaviour.  

Heterogeneity between trajectories in terms of individual and 

social/contextual factors during the relevant period in time was also 

reported for internalising and externalising trajectories, which was broadly 

similar to that for the socioemotional difficulties group. The “early-improver” 

class was found to have similar characteristics to the “childhood-limited” 

group. Moreover, both children with asthma symptoms and those of 

chronically ill mothers were seen to have a significant change in patterns 

relating to the children’s internalising and externalising outcomes over time.  
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The methodological issues and interpretation of the main findings will be 

addressed in detail in Chapter 7, with their implications for practice, policy 

and research. 
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Chapter 7: Discussion 
 
In this chapter, first the key results in terms of all objectives and hypotheses 

listed in Chapter 3 are summarised. A discussion of various methodological 

issues is then presented, with a comparison of the current research’s 

findings with those from other studies. Finally, implications for further 

research and policy are provided, followed by the conclusion. 

7.1 Summary of the principal findings 
 
In the interests of simplicity and clarity, first, results related to 

socioemotional difficulties outcome are presented and compared with the 

corresponding hypothesis. Subsequently a summary of the sub-scale 

results (externalising and internalising problems) is provided separately. 

Objective 1 

To determine whether markers of family physical health, such as 

childhood obesity, asthma and parents’ chronic illness at child age 3, 

affect mental health outcomes at early-middle childhood (ages 3-5), 

late childhood (age 7) and early adolescence (ages 11-14), and 

compare whether these associations differ between sexes.  

Hypothesis 1 The mental health of obese and/or asthmatic children will be 

worse than for those without these conditions, and this association will be 

stronger in girls than boys. 

With respect to the first hypothesis, the findings lend support. After 

controlling for a wide range of background characteristics, asthma 

symptoms at 3 years had a significant negative impact on children’s 

socioemotional development up to age 14.  
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Moreover, it was observed that, in both sexes, the strength of the 

association between asthma symptoms and total difficulties depends on the 

age group. For boys, this association strengthened during childhood, was 

strongest at age 5, then began to weaken during adolescence (ages 11 and 

14). In contrast, for girls, the association strengthened with age and was 

strongest during adolescence (ages 11 and 14).  

Unlike asthma, the thesis results indicate that obesity at child age 3 do not 

display strong associations with socioemotional difficulties in later 

childhood and adolescence, once confounders have been taken into 

account.  This could be due to the possibility that obese children may 

experience greater degrees of mental health problems because of some of 

their sociodemographic features rather than due to their obesity per se 

[614]. 

However, there were indications that some areas of internalising 

behavioural problems may be differentially associated with childhood 

obesity.  This is discussed in Section 7.2, the sub-scale analysis results. 

Hypothesis 2: Children living with chronically ill parents will have more 

mental health difficulties than children living with healthy parents. The child 

of the same sex as the chronically ill parent will have higher mental health 

problems scores when compared to children from the opposite sex.  

For Hypothesis 2, the association between parental chronic illness and 

child’s socioemotional difficulties was found only for the mothers (not the 

fathers). At every follow up age, children of chronically ill mothers had 

greater scores of total socioemotional difficulties than children of non 
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chronically ill mothers. 

Significant differences were also found between the socioemotional 

difficulties scores of boys and girls of chronically ill mothers. Contrary to 

expectations, boys scored higher on socioemotional difficulties problems 

than girls when the mother was ill. Moreover, the association between 

maternal chronic illness and socioemotional difficulties scores were larger 

at older age.  

It is worth noting that, for both sexes, the greatest impact of the mother’s 

chronic illness on socioemotional difficulties problems was at child age 11. 

Several explanations are possible. First, young adolescents have 

frequently been observed to be at greater risk for various emotional and 

behavioural problems. Early adolescence (at age 11) is a time of rapid 

physical, cognitive, psychological and sociocultural shifts, while building 

one’s sense of autonomy and identity [615]. Second, it can be hard for 

parents to adapt to their child’s early adolescence [616]. Anxiety, the 

absence of support, physical sickness and exhaustion may reduce parents’ 

capacity to influence their child’s development and growth. Third, research 

has found that, as the adolescent’s brain changes, pubertal hormones 

influence socioemotional development and children in stressful households 

can mature more rapidly through puberty [617, 618]. In some, heightened 

hormones may cause increased emotionality, escalating mental ill health.  

As mentioned above, contrary to what was hypothesised, the data did not 

indicate any systematic tendencies toward greater mental health problems 

for children with chronically  ill fathers, regardless of the child’s sex.  
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Objective 2 

To test a family stress model of the potential mediating pathways 

linking family chronic illness, through parents’ mental health, family 

dysfunction and child self-esteem to adverse mental health outcomes 

during adolescence, in order to explore why children in families with 

adverse physical health have consistently poorer outcomes than 

children in healthier families, and test if these mediating pathways are 

affected by child sex.  

Hypothesis 3: Adverse physical family health will increase levels of 

adverse parental mental health symptoms; raise family dysfunction, and 

lower child self-esteem. Parental mental health, family dysfunction, and 

child self-esteem will mediate the influence of chronic physical illness on 

child mental health. 

Overall, the findings of this thesis supported the family stress model as a 

framework for understanding the process of family stress and its potential 

effect on children's lives. Although this model emphasises economic stress 

and family functioning, data from this thesis population study shows that it 

can be successfully applied to partially explain different mental health 

outcomes for children experiencing asthma symptoms or those living with 

chronically ill mothers.  

Results support Hypothesis 3 in the sense that when a child is raised by a 

physically healthy family, this protects against adverse mental health in the 

child, in part through maintaining mother's mental health. If families are 

exposed to the stress of a chronic illness, but the mother continues to have 
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supportive and positive interactions with her child, together with a high 

quality of relationship with her partner, this adds to promote her child’s self-

esteem, which consequently mitigates against the child’s adverse 

emotional and behavioural problems later.  

Hypothesis 4: The mediating pathways will differ between girls and boys. 

Consistent with hypothesis 4, the effect of asthma symptoms on 

socioemotional difficulties through maternal mental health, family 

dysfunction, and child self-esteem was significant in boys, whereas the 

mediating effect was not significant in girls. On the other hand, these 

mediators partially explain the effect the mother’s chronic illness on 

socioemotional difficulties in girls, but not in boys.  

As this research examined both parents’ psychosocial effects as mediators, 

the mediating effect of father’s mental health on his family’s relations and, 

in turn, on his child’s self-esteem and mental health, has been muted after 

accounting for confounders.  

To sum up, according to Bronfenbrenner’s bio-ecological theory of human 

development, this study concentrated on the microsystem, or, in other 

words, children’s immediate social environment [23]. Evidence suggests 

that the psychosocial mediators more proximal to children’s daily lives had 

a significant indirect effect in mediating the negative impact of mother 

chronic illness or asthma symptoms during childhood on adolescent 

socioemotional difficulties outcome. This supports the family stress model, 

in that a child’s environment may be a protective factor in a well-functioning 

family and a risk factor in a highly dysfunctional one.  
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Objective 3: 
 
To identify distinct longitudinal trajectories of mental health scores 

from early childhood to early adolescence (ages 3-14) and describe 

individual and socio-ecological characteristics of these identified 

trajectories and compare the results between both sexes. 

Hypothesis 5: There is heterogeneity in the trajectories of mental health 

scores over time (ages 3-14) for various population subgroups and 

between sexes. 

In this thesis, data has been provided on the stability and changes in child 

mental health across the transitions from childhood to adolescence. This 

period involves moving from primary to secondary school, from parent to 

peer centric socialisation and the physiological changes of puberty. 

Based on prior work, it was hypothesised (Hypothesis 5) that the population 

to be analysed would not show a homogenous mental health change over 

time. It comprises individuals who may be classified into subgroups due to 

their specific developmental trajectories. The results supported this 

hypothesis for both sexes. The findings indicated four latent trajectory 

classes for socioemotional difficulties among boys. These trajectories were 

labelled as “consistently-low (75%)” and “persistently-high (3%)”, 

“childhood-limited (12%)”, and “adolescent-onset (10%)” trajectories. For 

girls, compared to boys, this research did not identify a group of children 

with persistently high total socioemotional difficulties (Figure 7.1). Only 

three groups were identified in girls; “consistently-low (83%)”, “childhood-

limited (9%)”, and “adolescent-onset (8%)” trajectories.  
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As expected in this generally low-risk community sample, most children 

experienced little to no behavioural risk from ages 3 to 14. This majority of 

the population sample was classified as “consistently-low”. On the other 

hand, the “childhood-limited” group demonstrated high socioemotional 

difficulties scores in their early years though this was seen to decrease from 

age 5 and reach a normal level by age 14. However, in other trajectories, 

there were children whose socioemotional problems remained elevated 

throughout the whole period, the “persistently-high” group, and children for 

whom increasing levels of socioemotional problems surfaced after the 

school transition and reached abnormal levels during adolescence, the 

“adolescent-onset” group. While it has not been established if either of 

these groups will experience or express difficulties with socioemotional 

problems into adulthood, these developmental variations may induce some 

adverse risk for these children over the course their lives. Early disruptive 

behaviours and emotions set the scene for later behavioural issues, conflict 

in relationships, academic difficulties and other problematic outcomes. To 

establish which trajectory will continue to increase or end soon after 

adolescence, longer follow up and an extension of this analysis within the 

same dataset is required.  

Furthermore, the growth mixture model results shed light on the importance 

of the preschool-school transitional period (child age 5).  The results 

suggested that using child age 5 (knot point) as a time at which the growth 

trajectory transitions from one phase to the other happened to fit the data 

most. Entering primary school, with its new academic and interpersonal 

challenges, has been acknowledged as a developmental milestone for 
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children [619-621]. This transition may see children maintaining a positive 

or negative developmental trajectory, or alternatively the change may in 

itself prompt an altered course [622]. Previous literature suggested that the 

extent to which relationships with peers and teachers offer the behavioural 

and emotional support to successfully adapt to school will probably 

influence the child’s adjustment to the transition [623].  

Hypothesis 6: Children with a consistently lower mental health problem 

score during ages 3–14 are the most advantaged in terms of 

sociodemographic characteristics, psychosocial well-being and different 

environmental factors (familial and non-familial related), compared to all 

other groups. 

With respect to Hypothesis 6, as expected from the relevant literature, 

children in the “consistently-low” group experienced fewer socioeconomic 

disadvantages, their mother’s age ≥ 30 at child birth, their mother smoked 

less during pregnancy, the children lived in a healthy home environment, in 

a more stable family structure, had a perception of a safe neighbourhood, 

were less bullied by their peers, had more interest in school, were happier, 

and experienced less risky behaviour during adolescence.  

On the other hand, children in the “persistently-high” trajectory were most 

likely to experience more socioeconomic disadvantages and to be exposed 

to higher levels of early life risk factors including maternal smoking during 

pregnancy, teenage motherhood at childbirth, and low birth weight. 

Moreover, they continued to be exposed to an unhealthy home 

environment (arguing with parents, bullied by siblings), risky behaviours 

(smoking and drug use), peers’ influence, have a dislike of school and were 
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less happy during the adolescent period. In comparison to the “consistently-

low” group, this group’s members more probably grew up in single parent 

families.   

Compared to the “adolescence-onset” group, children in the “childhood-

limited” group experienced more disadvantages in their early years, such 

as having less educated and non-working mothers and fathers, living in 

lower income families, and this group had a higher proportion of children 

from ethnic minorities. However, unsurprisingly, those on the “adolescence-

onset” pathway showed higher levels of risk factors during adolescence 

than the “childhood-limited” group. They were more likely to be unhappy, 

experience risky behaviour, be bullied by their peers and argue more with 

their parents. 

Interestingly, with the child ethnicity indicator used in this study, a 

significant number of children in the “childhood-limited” trajectory were from 

ethnic minorities (35% of boys and 21% of girls were Bangladeshi and 

Pakistani). In contrast, those in the “persistently-high” and “adolescence-

onset” groups were predominantly white. The generalised improvement 

pattern of socioemotional difficulties among Bangladeshi and Pakistani 

populations in this sample is certainly reassuring, considering the 

socioeconomic disadvantage of many ethnic minorities. While the etiology 

is unclear of such observed inter-ethnic differences, this finding is of 

significant potential interest.  

These results suggest that adverse early childhood risk factors (e.g., 

socioeconomic disadvantage and ethnic minority status) might not 

condemn children to later adverse outcomes in early adolescence if not 
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accompanied by a disadvantaged adolescence phase. Specifically, highly 

useful insights into protective factors impeding child mental health 

problems may be gleaned from further understanding some groups’ 

apparent advantage and the lack of other groups’ disadvantage, despite 

socioeconomic adversity.  

In distinguishing these groups’ characteristics, the current results 

emphasise the critical role of environmental and psychological factors as a 

child grows up. These findings support the life course theory and highlight 

the crucial role of the multiplicity of environmental features which influence 

our lives from birth, through childhood and adolescence to adulthood and 

death, while acknowledging Bronfenbrenner’s ecological system theory in 

that an individual interacts within multiple contexts at any life stage [23].  

 
Objective 4 
 
To explore the risk of childhood obesity and asthma, and parent’s 

chronic illness among 3 year old children in predicting membership 

in different developmental trajectories between ages 3-14 in boys and 

girls, to identify optimal conditions for good mental health. 

Hypothesis 7: The group with a consistently lower mental health problem 

score during ages 3–14 is less likely to experience adverse health 

conditions (e.g. obesity or asthma) or live with parents with chronic illness, 

at age 3. 

One of the prime interests was to find out which chronic physical illness 

(e.g., parental or child) predicted distinct developmental patterns of 

socioemotional problems. Based on Hypothesis 7, it was found that 

children with asthma symptoms and those of chronically ill mothers showed 
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a significant change pattern relating to their socioemotional difficulties’ 

outcome over time.  

A more unfavourable trajectory of “persistently-high” socioemotional 

difficulties was found for boys of chronically ill mothers. Also, for both boys 

and girls, living with chronically ill mothers significantly raised the chances 

of being in the “adolescence-onset” group.  

On the other hand, childhood asthma symptoms increased the odds of 

being in the “childhood-limited” group where socioemotional difficulties 

reduced greatly with time in both sexes. Children experiencing asthma 

symptoms demonstrated an improving growth trajectory of socioemotional 

health extending from primary into secondary school (ages 5-14).  

Finally, children with obesity and those with chronically ill fathers early in 

life showed no favourable trajectory pattern.  

7.2 Summary of the sub-scale analysis results  
 
Similarly, to the socioemotional difficulties results, the sub-scale analysis 

lends support to the thesis hypothesis 1 to 7. Similar results were reported 

for the internalising and externalising problems as those found for the 

socioemotional difficulties, with a few exceptions that are presented below. 

Objective 1 (regression model) 

In term of the regression model results, elevations of internalising problems 

were larger than elevations of externalising problems among children 

experiencing asthma symptoms and those of chronically ill mothers in both 

boys and girls. These results are intuitive given that internalising 

behaviours could be described as in part emotionally driven, or at least 
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requiring emotional resources.  

Girls with asthma symptoms were reported as having more externalising 

problems than boys with a similar condition. It is not clear why asthma 

symptoms among girls (and not boys) increase externalising problems, 

given that previous studies reported higher rates of externalising problems 

among boys than girls in general [624-626]. The finding needs to be 

replicated in the future.  

Although the thesis results include no significant differences in 

socioemotional difficulties in relation to child obesity, there are indications 

that some areas of psychopathology may be differentially associated with 

weight problems. Obese children had more internalising problems than 

their normal weight counterparts at the age 11, with results tapering off and 

turning insignificant at age 14.  

Objective 2 (path model) 

Similar to the socioemotional difficulties, the family stress model was 

applicable to explain the mediating relationship of asthma symptoms and 

internalising/ externalising problems, but only in girls, in the fully adjusted 

model.   

For mother's chronic illness, the results of the sub-scale analysis were 

consistent with those for the socioemotional difficulties in that the family 

stress model explained the relationship between mother's chronic illness 

and adolescent’s internalising and externalising problems, in boys only.  

 



 
 

323 

Objective 3 & 4 (growth model) 

Four trajectories were identified for both externalising and internalising 

problems, similarly to those of the total difficulties groups: “consistently-

low”, “persistently-high”, “childhood-limited”, and  “adolescent-onset”.  

The developmental trajectories for externalising problems are largely 

similar among boys and girls. In terms of internalising problems, notable 

differences were found. The “persistently-high” class was not identified in 

girls. However, this group was replaced by an “early-improvers” class, 

which comprised children with high levels of internalising problems at the 

baseline, decreasing sharply during early years, and starting to increase 

slowly after the primary school transition, continuing through the normal 

range of internalising behaviour.  

Heterogeneity between trajectories in terms of individual and 

social/contextual factors during the relevant period in time was also 

reported for internalising and externalising trajectories, which was broadly 

similar to that for the socioemotional difficulties groups. Moreover, it was 

possible to identify early physical health predictors of qualitatively different 

pathways of internalising and externalising problems: both children with 

asthma symptoms and those of chronically ill mothers were seen to have a 

significant change pattern relating to the children’s internalising and 

externalising outcomes over time.  
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7.3 Strengths and limitations 
 
This study had several methodological features, both limitations and 

strengths, which might affect the obtained results. These are presented in 

the next sections. 

7.3.1 Study strengths 

The study has several strengths.  First, a large recent birth cohort study 

was used, the MCS, representative of the UK population. The MCS is an 

abundant set of data, which permits various economic, cognitive, 

psychological, demographic and social factors to be modelled, any of which 

have the potential to affect child outcomes. Moreover, using a large and 

representative cohort means that its findings can be broadly generalised to 

the UK population.  

To my knowledge, this research is thought to be the first in the UK which is 

an investigation of the early life physical health predictors of children’s 

mental health problems at multiple time points from preschool, moving to 

primary and secondary schools, covering their childhood and moving 

toward adolescence. This research is more successful than earlier studies 

in unpacking the family’s role from a broad diversity of other factors that 

heighten children’s behavioural and emotional problems. Using 

sophisticated statistical methods, it was not only able to account for a wide 

range of family social background characteristics but also to discover 

different mechanisms driving the association of interest, explore the role of 

child sex as an important modifier in each of the tested models, and take 

into account the pattern of change or growth of mental health within 
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individuals over time. This allowed the important benefit that all the tested 

models were examined in the same sample. 

As longitudinal data is needed to evaluate true mediating effects, this 

study’s findings are appropriate to answer the relevant research questions. 

Generally speaking, prior studies have only investigated two to three 

constructs (exposure, one mediator and an outcome) whereas this 

research simultaneously tested five (exposure, three mediators and an 

outcome). This permitted examination of multiple mediating pathways. 

Moreover, an important finding of this thesis was the mediating role of child 

self-esteem. Conger and his team developed the family stress model 

focusing on the parents’ mental health and family function as the main 

mediators [350], however, this study extended their work by adding child 

self-esteem in the final pathway, mediating the impact of maternal 

psychological distress and family functioning on child mental health. 

A major strength of this research is its use of structural equation modelling 

(SEM). With SEM, multiple dependent and independent variables can be 

analysed as well as including observed and latent variables. Latent 

variables are able to be used to model underlying constructs which 

represent abstract phenomena such as marital relationship, child self-

esteem and parent-child attachment and involvement. SEM has the ability 

to model total, indirect and direct effects of latent and observed variables. 

SEM can provide estimation of the proportion mediated.  In addition, the 

use of the statistical SEM software Mplus allowed modeling of various kinds 

of analysis in the same input, e.g. path analysis, confirmatory factor 
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analysis, and multiple group analysis.  

Due to the longitudinal study design of this research, the potential is 

decreased for the results to reflect reverse causation (i.e., that mental 

health affects physical health). Prior longitudinal studies showed the 

greatest predictor of psychopathology at Wave 2 to be psychopathology at 

Wave 1 [146, 627]. While most of the previous studies did not take into 

account the child and mother’s mental health at the baseline, this study 

does.  

Finally, the key strength of the current research is emphasising the 

importance of both the children’s and parents’ sexes. Consequently, all the 

analyses were stratified by child sex. Moreover, mental health, physical 

health and other psychosocial factors’ effect in both parents on their 

children’s outcomes were measured and comparisons were made. 

Assessment of these factors in both parents, when applicable, would better 

inform the relationship between parents’ physical and psychosocial factors 

and mental health outcomes in children and adolescents.  In addition, this 

captures the entire parenting experience of children in households with 

more than one parent. This also usefully contributes to the empirical 

evidence on fathers’ health and parenting and whether the relationship with 

and mechanisms driving the association of interest are different or the 

same.  
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7.3.2 Study limitations 

To estimate a true association, the present findings might have been 

tempered by a few limitations including different types of bias and 

confounders, all of which were considered. 

7.3.2.1 Residual confounders 

Although all the analysis has been statistically controlled for potential 

confounding factors, there might still be some residual confounding. For 

example, socioeconomic position (SEP) family parameters may not 

accurately convey SEP’s influence on the association of interest or reflect 

them strongly enough to detect confounding. As a consequence the 

association of interest might be overestimated. 

Even though a relationship has been established between asthma and 

mental health, this could be confounded by poor asthma control which 

could be a major factor in the link between asthma and behavioural 

problems [628]. A previous case-control study found no increased risk of 

behavioural problems among children with well-controlled asthma; 

however, the small sample size may have contributed to the limitation in 

the overall sample power to statistically detect the observed differences 

[143]. 

School characteristics and school environmental factors were not 

measured in the MCS. For example, in schools with insufficient anti-bullying 

policies and implementation, children who are physically sick might face 

more victimisation. Moreover, the unavailability of mental health services 
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based at schools was a known risk factor for children’s mental health. 

Indeed, students’ perceptions of school connectedness and teacher 

support are linked with students’ enhanced psychological well-being [629]. 

Due to these confounding factors, overestimation or underestimation of 

exposure–outcome relationships may occur.   

7.3.2.2 Selection bias 

Due to the nature of longitudinal data collection, refusal to participate and 

loss in follow up may have occurred, making sample attrition an important 

limitation of the study. The providers of the dataset offer information on the 

response rate, which reached approximately 61% at the last wave included 

in this research (child age 14) (see Table 4.1. in Chapter 4 for response 

rates by data collection wave). Thus, the current findings should be 

interpreted with caution, as there could be possible selection bias due to 

attrition. However, all analyses were performed using weights which adjust 

for survey design and loss in follow up.  

Moreover, when investigating the distribution of sample characteristics, for 

the omitted sample compared to the analytical samples, it was assumed 

that the data are ‘missing-at-random’. In other words, the probability of 

missingness depends on the observed data in the analysis model. For 

example, it was more probable that mothers with lower educational 

attainment and low income were the mothers of children who were missing 

data.  As a result, the FIML method was used to deal with missingness. 

However, the high incidence of missingness found on the father variables 
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makes the comparisons between two parents less accurate and affects the 

extent to which the results are generalisable to the broader population. The 

heightened vulnerability for boys and girls with chronically ill fathers might 

have been under-emphasised due to the large numbers of missing 

variables for fathers in comparison to the mothers’ variables.  

This research has focused solely on families who, at the baseline, included 

both biological parents either as married or cohabiting. This excluded many 

families, including those functionally comparable in several ways to the 

sample. This condition limits the extent to which the results could be 

generalised to families with stepfathers or non-residing fathers. However, 

as there were insufficient numbers of these types of families represented, 

it was not possible to make comparisons with them.  

7.3.2.3 Information, measurement and reporting bias 

The very young age (age 3) used as the baseline to test the effect of asthma 

may give the study some limitation. This is due to the fact that the 

recommended lung function tests used to confirm the diagnosis of asthma 

are not suitable for children less than 5. Instead, for the children at age 3, 

the dataset relied on mothers’ reporting their child’s asthma by answering 

some questions about the history of current symptoms like coughing and 

wheezing. The responses to these questions were not validated with any 

administrative data or medical record. However, provided that anonymity is 

completely guaranteed, several studies have suggested that self-reporting 

does actually offer valid information [630, 631]. Furthermore, some 

research studies showed that asthma questionnaires like ISAAC to be valid 
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asthma diagnosis screening tools. Also, to minimize recall bias, ISAAC 

questions asked for reporting of the last wheezy attack over a 12-month 

period. Moreover, at child age 3, it is uncertain if, in all cases, respiratory 

symptoms indicate asthma [138]. Wheezing early in life takes many forms; 

distinguishing among its various origins can add some limitations to our 

findings [632-635].  

This study’s main limitations concern the mental health outcome 

measurement where clinical diagnostic tools were not utilised for mental 

illness cases. Therefore, the results of this research cannot be applied 

directly to adolescents with ADHD, or depressive or anxiety disorders and 

results are not representative for the clinical population. Moreover, although 

children’s mental health outcomes were assessed with validated tools 

(SDQ), these could be susceptible to reporting bias. The mothers reported 

SDQ even in older children. Patalay and Fitzsimons (2016) identified strong 

patterns of variables predicting parent reported child symptomatology 

[263]. This highlights the importance of taking children’s own subjective 

views of their mental health into account. The researchers added that 

various factors require consideration, for instance parents’ mental state, 

employment status, and the number of children in the household. All these 

were found to affect how parents assess their child’s mental health. To 

overcome this bias, the study analysis was controlled for these factors at 

the baseline (child age 3). Moreover, previous studies comparing parents’ 

reports and adolescents’ self-reports of behaviour problems identified that, 

while adolescents reported more problematic behaviours than their 

parents, the two sources of information tended to show considerable 
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agreement [636, 637]. In addition, some literature demonstrates strong 

inter-rater agreement between the parent and teacher responses to the 

SDQ, showing maternal mental health does not largely affect SDQ score 

reporting.   

The present research was also unable to take into account the particular 

influences on children of different kinds of parental illnesses, such as 

cancer, diabetes, traumatic brain injury, multiple sclerosis etc. These 

various diseases may have significant different influences on hindering the 

parental role, presence and attentiveness, affecting the child’s role in the 

household and child mental health outcomes. Instead, the present study 

encompassed a wide variety of parental chronic illnesses that lasted for 

more than 6 months, as distinctions among separate illnesses were not 

available in the data used at child age 3. For instance, in a very recent 

structured review focusing on young people’s reactions to various parental 

neurological disorders, the children or adolescent whose parent had 

dementia experienced considerable generalised stress and emotional 

burden [638]. The singular grief for children who have dementia-affected 

parents was a standout; this level of distress not evident for children whose 

parents suffered from the other nine neurological conditions included (e.g., 

multiple sclerosis, stroke, epilepsy, headache, Parkinson, etc.). While such 

conditions may be chronic and quite debilitating, dementia causes a deep 

behavioural change in the parent, more so than any other condition. 

Parents are said to “slide away” which severely disrupts the family as a 

whole 
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Moreover, it could be argued that parental limiting longstanding illness (LLI) 

might be a more precise measure to capture parental illness as a family 

physical health stressor than a more general measure of health. 

Nevertheless, the LLI variable was not collected at age 3 years and thus 

unavailable for comparison with child and family data for later years.  

In the next section the study’s findings are compared to those of the existing 

literature. 
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7.4 Comparison with previous literature 
 
In this section, the results presented in this thesis are compared with prior 

relevant research. This comparison is presented in three main sections: (1) 

findings related to child’s chronic health including both association and 

mechanism, (2) findings related to the parents’ chronic health including 

both association and mechanism, and (3) those related to mental health 

trajectories. 

7.4.1 Child's chronic health and mental health outcomes 

7.4.1.1 Association between chronic illness in children and mental 

health  

In terms of child physical health and mental health outcomes, this study 

found that asthma symptoms in childhood were associated with higher 

levels of emotional and behavioural problems at ages 3 to 14 years. 

 

Several reviews, longitudinal and cross-sectional studies have 

supported the associations between asthma and mental health 

problems [132, 648] [649-652]. However, very few studies were found 

using British data. One large cross-sectional UK study by Calam et al. 

reported that asthma at age 3 increases the risk of children's behavioural 

problems [138]. Consistent with this thesis and other previous studies 

[140, 141, 649] parent-reported respiratory wheezing, and not current 

physician diagnosis, was significantly associated with higher scores on 

the Eyberg Child Behaviour Inventory for children [138]. A cautionary 

note is required at this point: it is challenging for medical doctors to label 
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a child as an asthmatic patient at the age of three and below. First, lung 

function tests used to confirm the diagnosis of asthma are not suitable 

for children under 5. Second, many children with asthma present only 

with wheeze at a younger age. With time, other symptoms of asthma 

appear (e.g. nocturnal cough, seasonal variations, or shortness of 

breath). Thus, parent reported wheeze is better to be used rather than 

GP recorded asthma in order not to underestimate the proper incidence 

of asthma in young children. This corresponds to a recent MCS study 

claiming that, for preschool aged children, parent reported wheezing is 

likely more prevalent than GP recorded diagnosis of asthma [653]. At 

age 3, 24% of children were reported to have a wheezy attack by their 

parent, compared to 13% of children diagnosed with asthma by the GP.  

Prior studies showed some evidence of a reporter effect for behavioural 

and emotional problems. In one longitudinal UK study, there was no 

significant association between wheezy symptoms in a child and teacher-

reported internalising or externalising problems of that child at age 8 [133]. 

Other studies suggested that parents and teachers have different informant 

reporting patterns [654, 655]. This disparity between teacher and mother 

reporting might be because of a maternal reporting bias. Alternatively, 

teachers might neither observe nor understand a child’s behaviour in the 

ways mother would do. One explanation is that children's abnormal 

behaviours may change depending whether they are at home or at school. 

For example, a child's physical health might affect his behaviour more at 

home than at school. Another possible reason is that the mother’s 

psychological well-being might influence her reporting, which could 
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introduce some bias to the findings. Parent reported behavioural problems 

only were used in the current research, the model, however, being adjusted 

for maternal psychological distress, making the obtained results less 

susceptible to influence by reporter bias.  

Other existing international and European studies have shown promising 

results to support the links between the asthma model and mental health 

outcomes among children and adolescents [140, 141, 651, 656], 

particularly for internalising behavioural problems. Alati et al. conducted a 

longitudinal study among the Australian population and found that children 

who have asthma by age 5 are at greater risk of having internalising 

behaviour problems at 14 [649]. Their conclusion was that both 

psychological and biological factors could play apart in the high comorbidity 

between internalising disorder and asthma. Asthma management, which 

requires medication regimens and the avoidance of triggers,  produces 

constant everyday stressors, which could heighten children's psychological 

symptoms.  

Regarding obesity's effect on children's behavioural and emotional 

problems, after final adjustment, only internalising problems, at child age 

11, were significantly higher among obese girls and boys than those of 

normal weight. A previous MCS study found obesity, at age 3, was 

predictive of peer relationship problems at age 5 [657]. However, that 

analysis did not include later ages of children in order to study the effect of 

obesity on the continuity of the child's behavioural problems with their peers 

over a longer period. On the other hand, the insignificant association 
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between BMI status and other aspects such as externalising (conduct 

problems & hyperactivity) and total difficulties outcomes found in this thesis 

was replicated in a recent Australian study where no association was found 

between BMI status and emotion, aggressive behaviour, hyperactivity and 

inattention problems at the start of school[658].  

The present thesis added to previous studies in that the current analysis 

examined the association between preschool weight status and child 

mental health outcomes at subsequent time periods, suggesting that early 

years obesity effect's on children's emotional and behavioural problems 

does not persist into adolescence. However, no definite conclusion can be 

drawn from the current results, as different weight growth patterns were not 

taken into consideration. For example, those who were reported to be 

obese or overweight at younger ages might grow out of their abnormal 

weight status and become young adults of normal weight. In contrast, those 

who became overweight and obese later may start their childhood with a 

normal weight status. Supporting this, a 20 year long cohort study showed 

that after taking into account weight in adulthood, no mental disorder in 

non-obese adults was linked to childhood obesity or overweight[176]. Thus, 

future research should take into account different weight growth patterns 

and examine how these patterns predict different aspects of psychological 

problems. 

7.4.1.2 Possible mechanism linking child chronic illness with mental 

health outcomes   

In terms of childhood asthma, the family stress model, through maternal 
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mental health, markers of family dysfunction, and child self-esteem, was 

found to explain some of asthma's effect on adolescents' mental health 

problems, but only among girls. 

Overall, the results are generally consistent with previous literature. As for 

the mother's chronic illness, a recent cross-sectional study emphasises the 

important role of mothers in mediating the asthma effect on children's 

anxiety and depression. The researchers confirmed the hypothesis that 

asthmatic children's mothers could confront psychological challenges 

linked to their child's chronic condition and that these children have a higher 

risk of psychological problems[659]. However, the study's cross-sectional 

design could affect its results' validity and direction of causality. The current 

research confirmed these results using a more sophisticated model (SEM) 

in assessing mothers' and family relationships' role as mediators in a 

longitudinal design study. 

Wickramaratne and colleagues concluded that the successful treatment of 

maternal depression was related to improved children's mental health[660]. 

A more recent study identified that the remission from depression from 

mothers was associated with the child’s own depression symptoms 

decreasing, which was partly explicable by the mother’s parenting and 

parental bonding being improved [661]. This thesis supports these findings 

in that childhood internalising problems are affected by maternal mental 

health, which, again, is mediated by parenting.  

Lim et al., using SEM in a sample of children with asthma found that family 

dysfunction (negative parenting and interparental negativity) mediate the 
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effect of maternal depressive symptoms on child internalising problems 

[662].These researchers also found that the effect of the father's 

depression on his parenting behaviour was not linked to the child's 

internalising problems. Instead, they conclude that the father's depressive 

symptoms appeared to contribute to the mother's negative parenting (and 

not the father's), which predicted child internalising problems.  

The discrepancy in the mediating effect of maternal versus paternal 

psychological distress and parenting variables found in Lim's study is 

consistent with this thesis results. One possibility is that school aged 

children usually spend less time with their fathers than their mothers, with 

mothers as primary caretakers, and so children are more susceptible to 

their mother's negative mood and parenting. The mother's parental stress 

may lead to stress in the child. Another explanation is that it is commonly 

found that mothers, compared with fathers, are more distressed by the 

negative life events of their child, for instance a disease or accident, and 

cope in different ways to fathers. It is conceivable that, especially for 

mothers of asthmatic children, when that child has more frequent episodes 

of inflammation, this may lead to negative emotions, increased 

helplessness, and other forms of stress in the mother.  

Contrary to this, other studies noted that depression in fathers was a strong 

predictor of adolescent outcomes[389, 663]. In support of that, Sheerin 

identified that parental depression’s effect on adolescents’ outcomes was 

not merely restricted to depression in mothers [341]. Fathers’ depression 

also significantly affected such outcomes in adolescents [341]. However, 
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most of these did not use SEM in testing for the mediating effect of father's 

mental health, instead, mean differences or multiple regression analysis 

was used. Moreover, they did not take into account any potential 

confounders including the SES variables. 

The current findings were replicated within a Canadian study that gave 

more support to the family stress model in linking children's chronic physical 

illness with symptoms of internalising problems through maternal 

depression, family dysfunction and child self-esteem[448]. However, the 

measure of exposure was a pooled chronic physical illness variable. Such 

heterogeneity in depression and psychological distress in parents of 

chronically ill children across diverse medical conditions could introduce 

some bias and affect these results' validity.  More studies are required to 

understand the pathway from childhood asthma to different aspects of 

mental health problems. 

7.4.2 Parent's chronic physical health and child's mental health 
outcomes 

This section begins with a comparison of this study's results for the effect 

of parents' chronic health on child’s mental health with findings from the 

previous literature, followed by a consideration of the mechanism 

explaining these. 

7.4.2.1 Association between chronic illness in parents and child’s 

mental health  

Data from this study population suggest that children aged 3 years living 
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with chronically ill mothers were at higher risk for abnormal emotional and 

behavioural problems at every follow up age until adolescence, compared 

to their counterparts, with boys at higher risk than girls. 

The current findings are generally in line with previous reviews on the 

associations of parent chronic illness with mental ill health [108, 207, 664]. 

A meta-analysis by Sieh et al. indicated that children with chronically ill 

parents show significantly more socioemotional difficulties than those with 

healthy parents according to self reported outcomes, but not parent 

reported outcomes [108]. The negligible effect for the parent reported 

socioemotional difficulties, contrary to the current thesis findings, may stem 

from the small number of studies involved in the review, leading to a lower 

power to detect the difference. Another plausible explanation for the null 

effect in this earlier research is that the child behaviour checklist (CBCL) 

measure used by most of the studies included in the review contains items 

about sexual and bowel problems, thought disorders and sex identity, 

which rarely apply to children [108]. Studies based on self-reports involved 

adolescents more frequently than children [207, 264, 399]. It is possible 

that adolescents report more problems than their parents do. This might be 

particularly true for externalising problems and total socioemotional 

difficulties because adolescents barely reveal delinquent behaviours and 

sexual problems.  Consequently, the results in self-reported total problems 

might be confounded.  

The current findings were also consistent with UK studies. Using the MCS 

data, Kelly and Bartley [42] found that at age 5, children whose mother had 
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poor health were more than four times as likely to have high socioemotional 

difficulties scores as those with healthy mothers [42]. In another MCS study, 

a clear longitudinal association was reported between maternal health 

difficulties at child age 3 and children’s behaviour problems at age 5 [487]. 

They found that after controlling for the mother’s psychological distress, 

parental engagement, caregiving and sociodemographic characteristics, 

the odds of having socioemotional difficulties among children of mothers 

with health difficulties was 1.49 (95% CI: 1.03/ 2.17) more than those of 

healthy mothers. However, those MCS studies only looked at outcomes 

during the early childhood period (at ages 3 and 5). The current study gives 

more support to these previous MCS research studies, extends their work, 

and gains more robustness through providing further evidence for the 

longitudinal effects of living with chronically ill mothers in early years with 

socioemotional outcomes through the childhood-adolescence period (at 

ages 5, 7, 11 and 14) in a population based study. 

International evidence also supports the association between parent's 

health and child behavioural and emotional problems. A cross-sectional 

study of data from the Australian community sample on children's 

adjustment and well-being suggested that children living with an ill parent 

showed more negative behaviour compared to those in a healthy family, 

irrespective of whether that parental illness was physical, mental or related 

to substance misuse [204]. 

The current findings support previous claims by researchers that 

internalising problems are more affected than externalising problems in 
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children living with a chronically ill parent, for boys and girls [108]. A 

potential explanation for this pattern of emotional problems is that they are 

due to children's feeling of their parent's health being threatened, as 

reported in some previous studies[108, 204]. It has been shown that more 

than half of children living with a chronically ill parent had emotional 

problems that frequently persist into adulthood[108]. Many studies agree 

that children's problematic behaviour is determined by the extent of their 

everyday hassles and their perception of stressfulness instead of their 

parents' illness itself [665]. Children might react to these imposed stressors 

by separating themselves, feeling guilt and worrying about the changes in 

their parents' health [108]. This will also result in increased levels of 

depressive symptoms, anxiety and withdrawn behaviour, composing 

internalising behavioural problems.   

Of interest was the impact of child sex on modifying the association 

between the parental illness and their emotional and behavioural problems. 

Boys of chronically ill mothers were at higher behavioural problems risk 

than girls. This contradicts the findings in previous studies that indicate a 

higher vulnerability of children with ill parents who have the same sex as 

the child [666, 667]. It was identified in some previous research that often 

parents more easily perceive emotional distress in adolescents of the 

opposite sex to themselves [340, 668]. However, a subsequent study 

suggested that whether adolescents’ outcomes vary based on the ill 

parents’ sex is an open question; stress, culture, and SES may have more 

influence [342]. Other research found no significant differences between 

adolescents with an ill parent of the same sex as the adolescent compared 
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to those with an ill parent of the opposite sex to the adolescent [669]. More 

recently, one study identified that no significantly higher internalising scores 

existed for adolescents of the same sex as their chronically ill parent than 

the opposite sex dyads [341]. A recent Australian study found additional 

support for this finding[204]. The researchers examined the differences in 

behavioural adjustment between children of ill parents and their peers with 

healthy parents, and found that boys reported more total difficulties than 

did girls [204]. Furthermore, the Sieh et al. review did not prove the larger 

effect sizes for internalising behavioural problems in girls than boys. They 

concluded that boys and girls of chronically ill parents struggle with similar 

adjustment difficulties, in particular, internalising problems[108].  

The research in this thesis found that chronically ill fathers were not 

associated with higher scores of different mental ill health outcomes after 

adjustment for covariates in both sexes at any of the follow up periods [670]. 

To the best of our knowledge, most of the previous studies either focused 

on (1) the father's mental health instead of his physical health, (2) the 

presence of an ill parent regardless of the sex or (3) the mother's physical 

health, with little attention given to the father, which made the comparison 

almost impossible. Out of the very few studies found, the MCS study by 

Kelly's group found that low socioeconomic status was particularly 

important in accounting for the higher behavioural problems among 

children whose fathers had poor health [42]. The thesis findings give more 

support to Kelly's results as controlling different measures of SES muted 

the association of interest and made it insignificant. 
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7.4.2.2 Possible mechanism linking parent chronic physical illness 
with mental health outcomes   
 

 
The family stress model, through maternal mental health, markers of family 

dysfunction, and child self-esteem, was applicable to explaine some of 

mother chronic illness's effect on adolescents' mental health problems, but 

only among boys. 

The important role of mothers' mental health (depressive symptoms) in 

mediating all of the indirect pathways linking mother chronic illness with 

mental health outcomes was emphasised by this research. Various recent 

studies produced robust observations which support this finding: 

adolescents of depressed parents would tend to display more emotional 

and behavioural disorders compared to those of healthy parents [202, 671-

674]. A Dutch study showed that greater parental depression when coupled 

with a parent experiencing chronic physical illness, was associated with 

more internalizing problems in adolescents [341]. On the other hand, 

among those living with physically healthy parents, parental depression 

was not found to be associated with elevated scores of internalising 

problems. The researchers claimed that parental depression linked to the 

parental illness may have had a more recent onset, rather than being a 

lifetime occurrence which led to a more disruptive effect. 

The mediating effect of the mother's mental ill health on her adolescent 

child’s behaviour was suggested to result from disruption in her parenting. 

Wilson and Durbin’s meta-analysis [675] disclosed that depressed parents 

display severely decreased positive emotions, receptiveness, sensitivity 
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and affection. They also exhibit increased negativity, hostility and 

disengagement with their children. This disturbance to their parenting role 

may play a part in the heightened emotional and behavioural scores noted 

in adolescents of chronically mentally ill parents. Another US cross-

sectional study found that the indirect effect of the parent's psychological 

distress on the respective adolescent's externalising behavioural problems 

was only significant through parent-child dysfunctional interaction [676]. 

Such findings support this thesis's findings in that maternal mental health 

contributes to childhood behavioural problems, mediated by parenting.  

This research added a new exploratory pathway to the family stress model 

through highlighting the importance of the child's self-esteem as a possible 

explanation for mental health differences in children raised in dysfunctional 

families. In particular, it was outlined that chronic physical illness in the 

mother seems to increase her psychological distress, which contributes 

negatively on her family function, and in turn decreases her child's self-

esteem, which increases the child's socioemotional symptoms. In 

comparison to the literature reporting how child's self-esteem affects 

children's mental health, Ying and his group identified interparental conflict 

as positively related to children’s depressive symptoms, and that this was 

partially mediated by the child’s self-esteem [677]. Further, Hunter et al also 

observed child self-esteem's impact as a mediator of the relationship 

between parenting behaviour and Grades 5 and 8 students’ depression and 

antisocial problems [361].  A separate Canadian study proposed that 

supportive parents safeguard against psychological distress in their 

youngsters, by encouraging their children’s self-esteem [358]. 
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This was supported by previous studies identifying possible explanations 

for high self-esteem as a factor contributing to resilience against long term 

mental health problems. Elevated self-esteem’s protective effect was 

partially explained by how self-esteem affects coping with stress. According 

to Lazarus and Folkman, with exposure to stress, an individual uses 

different coping mechanisms to reduce, tolerate or escape from its 

consequences [678, 679]. They proposed that individuals with high self-

esteem will actively solve problems, thus facing them, processing their 

stress and therefore functionally adapting. In comparison, individuals with 

low self-esteem will often take on a coping strategy of passive avoidance, 

focusing on their emotions, which is regarded as dysfunctional. The 

avoidant strategies disable the processing of, and adaptation to, the 

problem which, in turn, might impact the individual's mental health 

negatively. An analysis using SEM by Sieh's group supported this 

explanation. They found that an ill parent's quality of life (e.g., depression/ 

internalising problems), family functioning, and their child's adaptation 

process play an integral part in the child's adjustment to parental chronic 

illness [399]. 

7.4.3 Mental health trajectories and its related findings 

In this section, a comparison between the mental health growth trajectories' 

results and findings from previous literature are discussed in two separate 

sections. First, the trajectories patterns and numbers are elaborated in 

detail, and then the characteristics and predictors of those trajectories are 

described. 
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7.4.3.1 Numbers and patterns of trajectories identified 

One aim of the present study was to explore the heterogeneity in mental 

health problems during the childhood to adolescence period using a recent 

UK dataset. A small, yet growing body of research has been focused on 

comparing different trajectories of mental health problems emerging in 

childhood. As discussed earlier in the literature review (Chapter 2, section 

2.5. 2), Moffitt’s 1993 developmental taxonomy suggested two different 

groups of people with significant antisocial behaviour: (1) a small group that 

shows continuity of antisocial behavioural problems over the years, who 

are labelled “ life course persistent”, versus (2) a larger “ adolescence 

limited” group whose behaviour is expected to be transient during their 

teenage years, mostly reforming during adulthood [449].  

Later on, Odgers et al. pointed out several unanswered issues raised after 

the taxonomy theory gained popularity [452]. They concluded that, first, in 

both boys and girls, the “adolescence onset” antisocial behaviour group 

tend to act as a marker for future behavioural maladjustment as such 

behaviour usually persists into adulthood. Second, not anticipated by the 

taxonomy theory, a “childhood limited” subgroup was also identified.  

The disparity between these empirical findings and the previously 

mentioned theoretical claims is intriguing. Overall, the current research 

identified similar patterns of trajectories in externalising problems, 

differentiating between “consistently-low”, “persistently-high”, “childhood-

limited” and “adolescence-onset” groups in boys and girls. These findings 

were largely in line with a priori expectations internationally and nationally 

and consistent with previous MCS studies [453, 680]. For example, a very 



 
 

348 

recent study using the MCS data identified four trajectories of low, 

persistent, childhood limited and adolescence onset conduct problems 

following children from ages 3 to 14 years [454]. In another study, using a 

Canadian sample, four trajectories of hyperactivity and inattention were 

also observed between the ages 6 and 12 years: stable low, high and two 

crossing trajectories [456].   

Sentse et al. using a European sample, also identified four trajectories of 

child conduct problems covering early childhood until emerging adulthood 

in boys and girls [457]. This study gave more support to the “adolescence 

onset” label over and above the “adolescence-limited” term suggested by 

Moffitt [449] for two reasons. First, they found that the adolescence-onset 

group did not seem to cease their manifestation of conduct problems in mid 

to late adolescence (age 17), indicating that the original label of 

adolescence-limited may be imprecise. Second, the low proportion of 

children in this group (15%) in their sample raises question about the 

normativity of adolescent externalising problems and consequently the 

maturity gap, as widely acknowledged by Moffit’s taxonomy theory [449].   

Results presented in this thesis lend further support to the Sentse findings 

and have indicated that within the UK sample (MCS) the group known as 

“adolescence-onset” may actually begin, well prior to adolescence, to 

develop behavioural problems. Although the lines of “childhood-limited” and 

“adolescence-onset” intersect around the end of the childhood period (age 

7) (see Figure 6.9), it seems that the true “onset” of these behavioural 

problems in the adolescence onset group lies before this age. However, it 
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is worth mentioning that although the study sample covers both childhood 

and early adolescence, this age range does not rule out the possibility for 

some participants in the adolescence onset group to cease displaying 

behavioural problems and related maladjustment in their later years. Thus, 

further studies with a longer timespan are required to extend the 

investigation of this particular trajectory group.  

The current results provide more evidence to support the taxonomy theory 

[449] and the Odgers group [452] suggestions, and go beyond externalising 

problems. Four groups of socioemotional and internalising problems were 

also identified that proved to show trajectories similar to the previously 

discussed externalizing problems, with some sex differences. The absence 

of  the “persistently-high” group of socioemotional and internalising 

problems in girls was the obvious difference between sexes. A prior MCS 

study, where the analysis was stratified by child sex, noted this difference 

[453]. Other longitudinal studies also reported the lack of “persistently-high” 

group, however, they were limited due to the lack of sex stratification [462, 

681]. It is worth noting here that the presence of a small group of girls with 

persistent symptoms of total difficulties and internalising problems cannot 

be ruled out. This may be the result of the comparatively low prevalence of 

such disorders, particularly in childhood.  For the growth mixture model very 

sizeable samples are needed to reliably identify classes consisting of small 

percentages of children.  

Unlike the results of this thesis, other studies found more than four 

trajectories of total difficulties, externalising and internalising behavioural 
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problems across the childhood and adolescence period. For example, a 

very recent study using the Longitudinal Study of Australian Children 

sample of children aged 4-12 years found six distinct trajectories of total 

socioemotional difficulties using SDQ measures: low difficulty, high 

difficulty and four other crossing intermediate trajectories [459]. Another 

study identified five groups of internalising and externalising behavioural 

problems across childhood and adolescence in the UK [462]. However 

these extra one or two classes beyond the four identified in the present 

study reflected varieties of behavioural problems, which were of limited 

theoretical importance as they represented low and average levels only. 

Given the different study settings, sample sizes and empirical approaches 

for identifying groups, such dissimilarities in the observed trajectories may 

be unsurprising.  

7.4.3.2 Prevalence, characteristics and predictors of identified 

trajectories 

Previous literature found that most of the children begin their early years 

with little to no behavioural and emotional risk (the consistently-low group), 

continuing on this path through the childhood and adolescence period [453, 

454, 459, 461, 623]. This typology is also true for the MCS sample, with the 

majority showing low and stable behavioural and emotional problem levels 

in boys and girls. There appears, however, to be a slight variation in the 

prevalence of the other three problematic trajectories across the previous 

studies. For example, among boys, the low proportion of children following 

“persistently-high” trajectories for total difficulties, internalising and 



 
 

351 

externalising problems (approximately 4%) found in this thesis were clearly 

demonstrated in the previous literature [140, 455, 461, 623]. Furthermore, 

this was consistent with the life course persistent theory of antisocial 

behaviour [449], representing a small subset of children with high 

externalising behaviours across childhood and adolescent development. In 

contrast, other studies reported a higher prevalence of the persistently high 

group (25-33%) [457, 458, 682]. The strikingly high prevalence might be 

due to the high risk sample of children used in some studies instead of the 

community sample, or to the differences in the timeframe for follow up of 

observation among those studies focusing more on the adolescence 

period. The final two trajectories, the “adolescent-onset” and “childhood-

limited” groups identified in this thesis, proved to show a similar proportion, 

pattern and shape of trajectories as other studies [454, 459, 461, 462, 623]. 

Similarly to the findings of this thesis, studies have suggested 

heterogeneity between trajectories for individual, social and contextual 

factors during the corresponding period (i.e., adolescence in the 

adolescence onset trajectory, or early childhood for the childhood limited 

group) which could either reinforce or mitigate existing behaviours [461]. 

Using MCS data, Flouri et al. [453] found that during early childhood, 

children in the “childhood-limited” group were more likely to be from 

disadvantaged socioeconomic circumstances, and had a more stressed 

and younger mother at their birth than those in the “adolescence-onset” 

group[453]. Further, they found that children in the “adolescence-onset” 

and “persistently-high” groups were more likely to be exposed to 

behavioural, social and emotional problems during early adolescence 
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compared to the normative group. Consistent with the current findings, they 

concluded that in boys and girls, compared to typically developing children, 

those following the “adolescence-onset” and “persistently-high” trajectories 

tended to be more likely to dislike school, be victims of bullying, be unhappy 

and report lower self-esteem during early adolescence.  

 
A large nationally representative US study found that early life factors such 

as socioeconomic status, maternal smoking or drinking during pregnancy, 

and birth weight when children were aged 4-5 years were more predictive 

of child- than adolescence onset internalising trajectories. [461]. Others 

found that factors in late childhood and early adolescence could be more 

significant for the development of adolescent’s internalising symptoms 

[461]. Indeed, some research indicates that, while early childhood adversity 

can heighten the risk for depression in adolescence, this could be mediated 

through adolescence’s negative life events and stressors [683, 684]. These 

findings strengthen the support for the number of group differences among 

trajectories as identified in this research. This therefore aids in the 

understanding of risk factors associated with mental ill health symptoms in 

childhood and adolescence.  

This thesis provides further evidence that ethnic minority children are over-

represented in the “childhood-limited” group, unlike the children in the 

“persistently-high” group who were predominantly white. This finding fits 

well with previous suggestions. Flouri’s group, using MCS data, noticed a 

striking over-representation of ethnic minority children, in particular 

Pakistani and Bangladeshi, among “childhood-limited” internalising and 

externalising groups in boys and girls [453]. In another MCS study, Gutman 
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et al. reported that children on the “persistently-high” problem trajectory 

were predominantly white British boys [454]. 

The current study was able to identify a number of physical health 

predictors of different mental health pathways. Most notably, maternal 

chronic illness increased the likelihood of boys and girls following 

“adolescence-onset” and “persistently-high” trajectories. One possible 

explanation is that children might be more emotionally sensitive to 

psychological stressors in the home environment during adolescence than 

earlier in childhood [685]. Children are more aware of parental health at 

older ages [108]. Therefore, the emotional disruption of a parent with 

chronic illness has more influence on children’s mental health as they 

mature. 

Furthermore, as adolescents are more developed cognitively and 

physically than younger children, they may be required to take on more 

caregiving activities [686]. Children may feel overwhelmed with 

continuously caring for their ill parents, especially because they lack 

knowledge about their parents’ true health conditions [687, 688]. Finally, as 

children seek continuous love, care, approval and support, having a parent 

with a longstanding illness can affect the child-parent relationship, possibly 

with a lasting impact on the child’s development and an increased risk of 

frequent contact with deviant peers [108].  

This finding might also give support to the importance of the school 

transition phase. As stated before, the social process of the new school 

environment may increase risk among vulnerable children whose 

maladaptive behaviours may be continued or exacerbated. For instance, 
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living with a chronically ill mother during this transitional year may trigger 

these behaviours to emerge.  

 On the other hand, membership in the “childhood-limited” trajectory was 

predicted by asthma in both sexes. Asthmatic children demonstrated an 

improving growth trajectory of socioemotional health extending from 

primary into secondary school (ages 5-14). This could be due to the natural 

history of asthma well documented in the previous studies. In preschool 

children, symptoms of asthma are quite frequent, with approximately a third 

of children reported to experience wheeze during their first three years of 

life [689]. In most cases, however, asthma symptoms (e.g., wheeze) 

resolved by the age of 6 [633, 690, 691], only less than half of them will 

continue to wheeze and the symptom severity will diminish with time.  

Another possible explanation is that the early detection of asthma may 

result in a decreased risk of long term morbidities and decreased urgent 

care visits compared to delayed identification. For example, interventions 

such as inhaled corticosteroids have improved respiratory symptoms, 

airway inflammation, bronchial responsiveness, asthma exacerbations and 

the general quality of life [692].  

The impact of preschool asthmatic children’s parents should not be 

underestimated. In the hope of avoiding conflict or upsetting the child, it is 

possible that they may defer to their child’s wishes if they feel a 

disagreement may result in the child crying or breathing difficulties. This 

may increase negative cycles of child/parent interaction, reinforcing the 

child’s coercive behaviour, including tantrums and similar negativity. In turn, 

this would result in more conflict in the child’s early years, tapering off as 
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the child grows older [138]. 

Epidemiological studies that have specifically considered physical health 

predictors of child mental health trajectories are rare. These do not 

necessarily take into account child sex and parental health. Similar to the 

findings of this thesis, one study aimed to find risk factors related to 

internalising symptoms which appeared early (child onset) versus 

symptoms that emerge only in adolescence (adolescent onset). It was 

reported that children faced with early childhood chronic illness had a 

higher risk of being on the “childhood-limited” internalising trajectory, 

compared to healthy children [461]. Supporting this, recent meta-analysis 

indicated that adults who had experienced asthma as children were not at 

a greater risk of depression compared to those without childhood asthma 

(controls), and that psychological impact of childhood asthma did not 

persist beyond childhood-adolescence period[77].  Another study using 

data from the National Longitudinal Survey of Canadian Children aged 10-

11 years, who were subsequently followed until 24-25 years of age, 

concluded that chronically ill young people had markedly less favourable 

trajectories and significantly higher scores of depressive symptoms over 

time, compared to their healthy peers [693]. However, multilevel modelling 

(MLM) analysis was used in that study to investigate the latent average 

trajectory of depressive symptoms instead of growth mixture modelling 

(GMM) analysis to identify specific subgroups of children with specific 

trajectories in the current research, which could account for the difference 

in results. 
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More studies are needed to identify groups of children with specific 

trajectories of mental health scores, and to examine how families’ physical 

health can predict a child’s membership of a specific growth trajectory, with 

more attention to child sex in modifying the results of interest.  

 

 

 

7.5 Theoretical implications: Future direction of analysis 

7.5.1 Further research using other data 

This quantitative research can be extended in a couple of ways. First, this 

research has only concentrated on biological co-residing parents, yet this 

does not capture the effect of the complex structure of modern families 

(stepfamilies and non-full siblings). Future work should contribute to the 

emerging stream of studies which take into account other family structures 

and link children’s well-being to their relationships not just with their parents 

but also their siblings.  

Future studies should test larger father reported samples and attempt to 

encompass a more comprehensive view of the family. All types of parent-

child dyadic relationships by sex should be explored, taking into account 

also each adolescent’s more extended social environment.  Due to the 

inability of MCS data to offer this level of detail, this study had less capacity 

to find differences of significance between the children of fathers who had 

chronic disease and those who did not. Therefore, the interpretations of the 
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results relevant to these children are not definitive, but exploratory. They 

are proposed as hypotheses for rigorous testing in larger samples of father 

reported data.  

Another future research direction is the investigation of the conceptualised 

mediational pathways in high risk clinical populations and the study of 

family physical health within clinical settings. Also, it is worth investigating 

the mechanisms for protective factors which lead to resilience against 

mental ill health symptoms in children.   

For much child mental health research, the possibility of obtained results 

being affected by reporter biases is commonly overlooked. As mentioned 

in the methodological section, parent reports are often used to record 

children’s symptoms and feelings. Recently, health and broader policy 

agendas have emphasised the significance of children’s own reporting of 

their health situation. Increasingly, studies suggest that with appropriate 

questioning, children can report about their own mental health from as early 

as ages 5 and 7 [694-697] . As they enter adolescence, this tends to be 

even more relevant. If future research investigated the discrepancies in 

predictors of well-being and mental illness in children as reported by the 

child, the parent and the teacher, this would assist in discovering where 

such results may be influenced by these three different sources of 

reporting.   

Considerably important is the priority for future studies to extend this 

research by exploring contextual factors at school in order to better 

understand the development of poor psychological well-being in school 
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aged children. Moreover, as children’s social world grows with their 

transitioning to school, it is vital to take into account the risk factors and 

relationships present before and after this transition so as to examine which 

relationships significantly affect development. This is especially worthy of 

further future research.  

Moreover, examining the role of asthma severity (e.g. wheezy attacks, 

sleep disturbance, speech limitation) and different types of asthma 

phenotypes (e.g., early transient wheeze, persistent wheeze, late onset 

wheeze) in the association of interest will give a better understanding of 

asthma risk in child behaviour.  

The differences between results can also be explained in part by differing 

study populations in developed and developing countries. Most longitudinal 

research concerning child developmental outcomes has been conducted 

on samples in developed countries (for example: North America, Europe 

and the United Kingdom). Therefore, it is possible that differences in the 

population culture, ethnic backgrounds or social norms might influence the 

association. Shining a light on the extent and impact of child vulnerability in 

least developed countries, focusing in particular on children with family 

physical ill stressors, would assist in testing similar hypotheses. 

Furthermore, for increased generalizability, conducting the research 

globally is recommended.  

The current findings suggest that addressing maternal mental health may 

decrease health service use for vulnerable children and adolescents. 

Intervention studies which screen for psychological distress in mothers and 
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give short and readily accessible psychological interventions [35] are 

required to ascertain if this could reduce [35] mental health problems in 

children and adolescents with family physical health problems [11,17, 36]. 

The effect of genes and shared heritability between asthma and mental 

illness should be considered in future work. Previous studies’ results 

suggested that there might be shared genetic factors that potentially link 

asthma and severe mental illness, which requires further investigation [651, 

698, 699]. For example, Mogensen et al’s  research based on the first twin 

study concerning a longitudinal link between asthma and ADHD, adds 

weight to the hypothesis of a genetic overlap between asthma and 

hyperactivity-impulsivity phenotypes [651].  

 

 

 

7.5.2 Further research using the MCS data 

An obvious extension of the current research would be a repeat analysis 

utilising the multiple imputation method to boost the power and reinforce 

the findings of the longitudinal associations for stressors with 

socioemotional difficulties. However, it would be expected to observe 

similar associations for stressors with socioemotional difficulties as those 

found for the complete case analysis and FIML. 

The contextual factors of children’s lives, measured by socioeconomic 

factors (parental education, work and income quintile) were adjusted for in 
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the three model analyses. Having learnt more about the impact of time-

varying confounders, in future analysis, I would explore the potential effect 

of measures of SEP at multiple time points throughout childhood.  

As behaviour problems in early childhood are associated with academic 

success and educational attainment in later life, future research should use 

a longitudinal design to view the linkages between socioemotional 

difficulties, educational attainment, and adolescents’ cognitive function so 

as to inform policymakers about intervention areas.  

Moreover, the non-independence between fathers’ and mothers’ impacts, 

as the two members of a couple, should be investigated. The 

interrelationship of how such partners can influence each other’s behaviour 

should be examined. Does maternal mental health predict the father-child 

involvement and relationship, and does paternal mental health predict the 

mother-child involvement and relationship? Answers to these questions 

should be addressed using further MCS studies. 

Finally, longer follow up and additional replication within the same dataset 

is needed to ascertain whether adolescent mental health will continue to be 

influenced by early physical health stressors. Moreover, it is not clear from 

the current study whether children on the persistently high or the 

adolescent-onset socioemotional trajectories will continue with mental ill 

health during adulthood. 
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 7.6 Policy and intervention 
 
 
Children’s mental health improvement is a policy priority. Recently the 

Association of Child Psychotherapists (ACP) claimed that vulnerable 

children in the UK are failing to be treated [700].They added that for the 

Child and Adolescent Mental Health Services, it has become increasingly 

hard to provide effective care and treatment for children and adolescent. 

The current findings showed that the presence of physical ill health and its 

psychosocial consequences within a family during the formative years of a 

child’s life is thought to be important determinants of a child’s mental health. 

While it is not possible to eradicate the existence of chronic illness, one 

implication of this research is that proper and well-timed interventions that 

tackle the entire family can positively alter the childrens’ outcomes. For 

example, the current findings support the implementation of family centered 
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care strategies, which have been demonstrated to be associated with 

improved child and parent outcomes. Clinicians should consider entering 

discussions about mental health with children and families shortly after a 

physical condition is diagnosed. Psychologists might be included in the 

pediatric team. This would result in providing integrated multidisciplinary 

services to manage and prevent physical health morbidity [628]. For 

instance, asthma’s medical care should not be confined to the treatment of 

asthma’s physical consequences. It should also be recognized that asthma 

affects the quality of life, and that a link with mental health has been 

identified. In addition, modalities should be considered which aim to 

improve self-management and raise the capacity to reduce anxiety 

symptoms.  

In addition, this study found that associations between physical ill health 

and childhood mental health were partly explained by mother mental 

health. More support for the emotional health of parents could be one 

crucial intervention that could improve the psychosocial environment 

children are exposed to. For example, clinicians should be sensitive to the 

family environment and openly discuss how a mother’s mood may affect 

child outcomes by influencing the family atmosphere. This kind of action 

could be influential upstream, according to the family stress model, to 

lessen chronic illness’s effect on family functioning and maternal mental 

health. Furthermore, clinicians are encouraged to use the Psychosocial 

Assessment Tool to identify children at risk and give referrals for these 

children and their families to support services, on a case by case basis. 

With such routine screening and supportive resource provision, this might 
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also aid families to adapt more successfully to the difficulties associated 

with chronic physical illness and potentially ward off emotional and 

behavioural problems in such children.  

Increasingly, the need for family-focused interventions has gained 

recognition to better assist families by providing them with supportive 

resources for assistance in adapting to a chronic physical illness. 

Preliminary evidence suggests that, among diabetic children, structured 

behavioural group training to decrease parental stress and enhance 

parenting skills is linked to decreased anxiety symptoms [701]. Due to 

multimorbidity’s chronicity and pervasiveness and its effect on psychosocial 

functioning in parents and children, continually monitoring during routine 

clinical assessments could also be worthwhile. 

The mediating role of the child’s self-esteem found in this thesis could be a 

priority for intervention to avoid the onset or decrease the gravity of adverse 

mental health symptoms among children exposed to physical health 

stressors early in their lives. For children and also adolescents, with and 

without chronic physical illness, solid evidence exists that a variety of 

interventions can significantly enhance self-esteem at home or school and 

in community or clinical settings. Interventions particularly targeting 

enhancing child self-esteem have had stronger positive impacts on 

academic and behavioural  functioning when compared with those aimed 

at other functional aspects such as social skills.  

Mental disorders manifesting during primary school years are likely to 

persist if left untreated. Thus, school-based interventions with policies 
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which promote well-being and mental health are crucial. Despite advances 

in developing and evaluating efficacious treatments for child mental health 

problems, less than half of children affected get mental health care. This is 

especially concerning for children in ethnic and racial minorities who 

receive fewer and lower quality mental health services compared with their 

white peers [702]. Being more acceptable and accessible than community-

based ones, school-based mental health services may reduce persistent 

disparities in mental health needs or service use. Indeed, young people 

referred to school-based services tend to participate in these more 

frequently and successfully than those referred to community-based ones. 

Furthermore, schools must create (and, in some cases, publish online) a 

spectrum of policies to support and promote mental health and well-being. 

These policies must be consistent with duties of schools proscribed by the 

Equality Act 2010.  

The Marmot Review recognised schools’ significant role in developing 

resilience. One policy recommendation was that schools, families and 

communities work together to reduce the inequality in the health, well-being 

and resilience of children and young people, proportionately to the extent 

of their disadvantage [703].  

To sum up, interventions can decrease children’s socioemotional difficulties 

and alleviate family distress. Multidimensional approaches integrating 

improved detection, clinical engagement and culturally suitable responses, 

together with national policies and programs circumventing mental ill 

health’s progression, can assist in mitigating disadvantages among families 
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with physical ill health.  

7.7 Conclusion 
 
 
The findings of this thesis give another perspective that further illustrates 

the extensive challenges for children living in a family with chronic physical 

illness. In this study, population based data was used: (1) to document 

family physical health differences in children’s emotional and behavioural 

problems at successive age points during childhood to adolescence, (2) to 

examine factors mediating observed inequalities, and (3) to identify 

different mental health growth trajectories and investigate significant 

predictors of these identified trajectories.  

The research findings can be summarised as follows. First, it has been 

found that children growing up in a household characterised by physical 

illness stressors experience increase risk of mental health problems. Of the 

family physical health  exposures that we considered, the most important 

factors that affected child’s mental health  were mother chronic illness and 

asthma. 

Second, the effects of family physical illness stressors on adolescents’ 

mental health were mediated by symptoms of maternal psychological 

distress, family dysfunction and child self-esteem.  

Third, the present study demonstrated different trajectories of children with 

different stability in mental ill health between ages 3 and 14. Family physical 

ill health was found to predict the children’s risk of being on a less stable 

trajectory. Of note, children experiencing asthma symptoms and those of 
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chronically ill mothers tend to have a low stability pattern in their mental 

health over childhood and adolescence, compared with other children.  

This thesis findings suggested that particular attention should be given to 

children of families with chronic illness as these children have an increased 

susceptibility to adverse mental health outcomes during their childhood and 

adolescence. Consistent with the family stress model, for families with 

chronic illness, this study recommends family centered care approaches 

with a special emphasis on maternal mental health as an antecedent to 

more severe psychopathology. In addition, as this thesis examined 

changes in mental health between the ages 3 and 14, the findings support 

that initiatives to address intergenerational transmission of mental health 

problems and its early risk factors are vital for the health of British families. 

To conclude, this study provides comprehensive insight into the factors 

associated with child mental ill health. The research in this thesis 

demonstrates that physical health stressors in the family contribute to the 

development of different aspects of mental ill health above and beyond 

other contextual risk factors. The results demonstrate potentially fruitful 

areas for more detailed future investigation into its causes and 

development. This provides an essential foundation to develop and 

implement interventions targeting not only children’s mental illness 

prevention or symptom treatment but also the improvement of the entire 

family’s well-being.  

 

 



 
 

367 

Bibliography 
 
1. Sadler K, Vizard T, Ford T, Marchesell F, Pearce N, Mandalia D, Davis J, Brodie 
E, Forbes N, Goodman A, Goodman R. Mental health of children and young people in 
England, 2017. 
 
2. Layard R, Banerjee S, Bell S, Clark D, Fielding S, Knapp M, Meacher M, Naylor 
C, Parsonage M, Scott SV, Strang J. How mental illness loses out in the NHS. 2012. 
 
3. Grandclerc S, De Labrouhe D, Spodenkiewicz M, Lachal J, Moro MR. Relations 
between nonsuicidal self-injury and suicidal behavior in adolescence: a systematic review. 
PloS one. 2016 Apr 18;11(4):e0153760. 
 
4. Miller AB, Prinstein MJ. Adolescent suicide as a failure of acute stress-response 
systems. Annual review of clinical psychology. 2019 May 8. 
 
5. McCoy DC, Peet ED, Ezzati M, Danaei G, Black MM, Sudfeld CR, Fawzi W, Fink 
G. Early childhood developmental status in low-and middle-income countries: national, 
regional, and global prevalence estimates using predictive modeling. PLoS Medicine. 
2016 Jun 7;13(6):e1002034. 
 
6. Walker SP, Wachs TD, Grantham-McGregor S, Black MM, Nelson CA, Huffman 
SL, Baker-Henningham H, Chang SM, Hamadani JD, Lozoff B, Gardner JM. Inequality in 
early childhood: risk and protective factors for early child development. The lancet. 2011 
Oct 8;378(9799):1325-38. 
00 
 
7. Lombardi J. A foundation for sustainable development: Advancing toward a new 
era for young children and families. Early Childhood Matters. 2015 Jun;124(June):5-7. 
 
8. Darling-Churchill KE, Lippman L. Early childhood social and emotional 
development: Advancing the field of measurement. Journal of Applied Developmental 
Psychology. 2016 Jul 1;45:1-7. 
 
9. Scott JG, Mihalopoulos C, Erskine HE, Roberts J, Rahman A. Childhood mental 
and developmental disorders. 2016. 
 
10. Goodman A, Joshi H, Nasim B, Tyler C. Social and emotional skills in childhood 
and their long-term effects on adult life. London: Institute of Education. 2015 Mar 11. 
 
11.       Canadian Institute for Health Information. Children Vulnerable in Areas of Early 
Development: A Determinant of Child Health. Canadian Institute for Health Information; 
2014. 
 
12. Goldfeld S, West S. Inequalities in early childhood outcomes: What lies beneath. 
Insight. 2014(9). 
 
13. National Scientific Council on the Developing Child. Establishing a Level 
Foundation for Life: Mental Health Begins in Early Childhood. Harvard University, Center 
on the Developing Child; 2018. 
 
14. Herzog JI, Schmahl C. Adverse childhood experiences and the consequences on 
neurobiological, psychosocial, and somatic conditions across the lifespan. Frontiers in 
psychiatry. 2018 Sep 4;9:420. 
 
15. Perry BD. Traumatized children: How childhood trauma influences brain 
development. The Journal of the California Alliance for the Mentally Ill. 2000;11(1):48-51. 
 



 
 

368 

16. Winston R, Chicot R. The importance of early bonding on the long-term mental 
health and resilience of children. London journal of primary care. 2016 Jan 2;8(1):12-4. 
 
17. Solomon LD, editor. Building an Opportunity Society: A Realistic Alternative to an 
Entitlement State. Routledge; 2017 Sep 8. 
 
18. Golics CJ, Basra MK, Salek MS, Finlay AY. The impact of patients’ chronic 
disease on family quality of life: an experience from 26 specialties. International journal of 
general medicine. 2013;6:787. 
 
19. Shonkoff J, Levitt P, Bunge S, Cameron J, Duncan G, Fisher P, Fox N. Supportive 
relationships and active skill-building strengthen the foundations of resilience. pdf. 
National Scientific Council on the Developing Child. 2015:1. 
 
20. Arpino B, Gumà J, Julià A. Early-life conditions and health at older ages: The 
mediating role of educational attainment, family and employment trajectories. PloS one. 
2018 Apr 5;13(4):e0195320. 
 
21. Das P, Naylor C, Majeed A. Bringing together physical and mental health within 
primary care: a new frontier for integrated care. 2016 
 
22. Bromfenbrennner U, Bronfenbrenner U. Ecology of human development: 
Experiments by nature and design. 1979. 
 
23. Bronfenbrenner U. Ecology of the family as a context for human development: 
Research perspectives. Developmental psychology. 1986 Nov;22(6):723. 
 
24. Hamblin E. Gender and children and young people’s emotional and mental health: 
manifestations and responses: A rapid review of the evidence. National Children’s Bureau. 
2016:20-. 
 
25. Kieling C, Baker-Henningham H, Belfer M, Conti G, Ertem I, Omigbodun O, Rohde 
LA, Srinath S, Ulkuer N, Rahman A. Child and adolescent mental health worldwide: 
evidence for action. The Lancet. 2011 Oct 22;378(9801):1515-25. 
 
26. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime 
prevalence and age-of-onset distributions of DSM-IV disorders in the National Comorbidity 
Survey Replication. Archives of general psychiatry. 2005 Jun 1;62(6):593-602. 
 
27. Moore TG, McDonald M, Carlon L, O'Rourke K. Early childhood development and 
the social determinants of health inequities. Health promotion international. 2015 Sep 
1;30(suppl_2):ii102-15. 
 
28. Irwin LG, Siddiqi A, Hertzman G. Early child development: a powerful equalizer. 
Vancouver, BC: Human Early Learning Partnership (HELP); 2007 Jun. 
 
29. McGinnity Á, Meltzer H, Ford T, Goodman R. Mental health of children and young 
people in Great Britain, 2004. Green H, editor. Basingstoke: Palgrave Macmillan; 2005 
Sep. 
 
30. Liu J. Childhood externalizing behavior: Theory and implications. Journal of child 
and adolescent psychiatric nursing. 2004 Jul;17(3):93-103. 
 
31. Kimonis ER, Frick PJ. Externalizing disorders of childhood and adolescence.2016. 
 
32. Erskine HE, Norman RE, Ferrari AJ, Chan GC, Copeland WE, Whiteford HA, Scott 
JG. Long-term outcomes of attention-deficit/hyperactivity disorder and conduct disorder: a 
systematic review and meta-analysis. Journal of the American Academy of Child & 
Adolescent Psychiatry. 2016 Oct 1;55(10):841-50. 
 



 
 

369 

33. Bornstein MH, Hahn CS, Haynes OM. Social competence, externalizing, and 
internalizing behavioral adjustment from early childhood through early adolescence: 
Developmental cascades. Development and psychopathology. 2010 Nov;22(4):717. 
 
34. Wilkinson P. Conceptualization about internalizing problems in children and 
adolescents. Ciência & Saúde Coletiva. 2009 Apr;14(2):373-81. 
 
35. Schulte-Körne G. Mental health problems in a school setting in children and 
adolescents. Deutsches Ärzteblatt International. 2016 Mar;113(11):183. 
 
36. Ogundele MO. Behavioural and emotional disorders in childhood: a brief overview 
for paediatricians. World journal of clinical pediatrics. 2018 Feb 8;7(1):9. 
 
37. Pople L, Rees G, Main G, Bradshaw JR. The Good Childhood Report 2015. The 
Children’s Society. 
 
38. Lemer C. Annual report of the chief medical officer 2012: Our children deserve 
better: prevention pays.2013. 
 
39. Fink E, Patalay P, Sharpe H, Holley S, Deighton J, Wolpert M. Mental health 
difficulties in early adolescence: a comparison of two cross-sectional studies in England 
from 2009 to 2014. Journal of Adolescent Health. 2015 May 1;56(5):502-7. 
 
40. Helliwell JF, Layard R, Sachs J. ur.(2015) World happiness report 2015. 
Sustainable Development Solutions Network, New York. 
 
41. Davies SC. Annual report of the chief medical officer: public mental health 
priorities: investing in the evidence.2014. 
 
42. Kelly Y, Bartley M. Parental and child health. Children of the 21st century: the first 
five years. 2010;2:249-72. 
 
43. Sabates R, Dex S. Multiple risk factors in young children’s development. London: 
Centre for Longitudinal Studies, Institute of Education. 2012 Feb. 
 
44. Bruckauf Z, Chzhen Y. Poverty and children’s cognitive trajectories: Evidence 
from the United Kingdom millennium cohort study.2016 
 
45. Walker TL. Ecological systems theory: Using spheres of influence to support 
small-unit climate and training. Army research inst for the behavioral and social sciences 
fort belvoir va fort belvoir United States; 2016 Mar 1. 
 
46. Bartley M. Health inequality: an introduction to concepts, theories and methods. 
John Wiley & Sons; 2016 Dec 5. 
 
47. World Health Organization. The life-course approach: from theory to practice. 
Case stories from two small countries in Europe. 2018. 
 
48. Marmot M, Allen J, Goldblatt P, Boyce T, McNeish D, Grady M. Fair society, 
healthy lives: the Marmot Review: strategic review of health inequalities in England post-
2010. 2010. Department of International Development: London. 2019. 
 
49. Kuh D, Ben-Shlomo Y, Lynch J, Hallqvist J, Power C. Life course epidemiology. 
Journal of epidemiology and community health. 2003 Oct;57(10):778. 
 
50. Jacob C, Baird J, Barker M, Cooper C, Hanson M. The Importance of a Life Course 
Approach to Health: Chronic disease risk from preconception through adolescence and 
adulthood. Geneva: WHO. 2017. 
 



 
 

370 

51. Riley JC. Sickness, recovery, and death: A history and forecast of ill health. 
University of Iowa Press; 1989. 
 
52. Ben-Shlomo Y, Cooper R, Kuh D. The last two decades of life course 
epidemiology, and its relevance for research on ageing. International journal of 
epidemiology. 2016 Aug 1;45(4):973-88. 
 
53. Ben-Shlomo Y, Mishra G, Kuh D. Life course epidemiology. 2014 
 
54. Kuh D, Cooper R, Hardy R, Richards M, Ben-Shlomo Y, editors. A life course 
approach to healthy ageing. OUP Oxford; 2013 Dec 19. 
 
55. Burton-Jeangros C, Cullati S, Sacker A, Blane D. A life course perspective on 
health trajectories and transitions. Springer Nature; 2015. 
 
56. Dunn EC, Soare TW, Raffeld MR, Busso DS, Crawford KM, Davis KA, Fisher VA, 
Slopen N, Smith AD, Tiemeier H, Susser ES. What life course theoretical models best 
explain the relationship between exposure to childhood adversity and psychopathology 
symptoms: recency, accumulation, or sensitive periods?. Psychological medicine. 2018 
Nov;48(15):2562. 
 
57. Ben-Shlomo Y, Kuh D. A life course approach to chronic disease epidemiology: 
conceptual models, empirical challenges and interdisciplinary perspectives. 2002. 
 
58. Bornstein MH. Sensitive periods in development: structural characteristics and 
causal interpretations. Psychological bulletin. 1989 Mar;105(2):179. 
 
59. Wadsworth ME. Health inequalities in the life course perspective. Social science 
& medicine. 1997 Mar 1;44(6):859-69. 
 
60. Leisman G, Mualem R, Mughrabi SK. The neurological development of the child 
with the educational enrichment in mind. Psicología Educativa. 2015 Dec 1;21(2):79-96. 
 
61. Slopen N, Koenen KC, Kubzansky LD. Cumulative adversity in childhood and 
emergent risk factors for long-term health. The Journal of pediatrics. 2014 Mar 
1;164(3):631-8. 
 
62. Slopen N, Kubzansky LD, McLaughlin KA, Koenen KC. Childhood adversity and 

inflammatory  
processes in youth: a prospective study. Psychoneuroendocrinology. 2013 Feb 

1;38(2):188-20 
 
63. Britto PR, Engle PL, Super CM, editors. Handbook of early childhood development 
research and its impact on global policy. Oxford University Press; 2013 Jan 31. 
 
64. Shonkoff JP. Building a new biodevelopmental framework to guide the future of 
early childhood policy. Child development. 2010 Jan;81(1):357-67. 
 
65. Hertzman C. Framework for the social determinants of early child development. 
Encyclopedia on Early Childhood Development. CEECD/SKC-ECD; 2010. 
 
66. Adair LS, Fall CH, Osmond C, Stein AD, Martorell R, Ramirez-Zea M, Sachdev 
HS, Dahly DL, Bas I, Norris SA, Micklesfield L. Associations of linear growth and relative 
weight gain during early life with adult health and human capital in countries of low and 
middle income: findings from five birth cohort studies. The Lancet. 2013 Aug 
10;382(9891):525-34. 
 
67. Guhn M, Gadermann AM, Almas A, Schonert-Reichl KA, Hertzman C. 
Associations of teacher-rated social, emotional, and cognitive development in 



 
 

371 

kindergarten to self-reported wellbeing, peer relations, and academic test scores in middle 
childhood. Early Childhood Research Quarterly. 2016 Apr 1;35:76-84. 
 
68. Heckman J, Pinto R, Savelyev P. Understanding the mechanisms through which 
an influential early childhood program boosted adult outcomes. American Economic 
Review. 2013 Oct;103(6):2052-86. 
 
69. Black MM, Walker SP, Fernald LC, Andersen CT, DiGirolamo AM, Lu C, McCoy 
DC, Fink G, Shawar YR, Shiffman J, Devercelli AE. Early childhood development coming 
of age: science through the life course. The Lancet. 2017 Jan 7;389(10064):77-90. 
 
70. Richter LM, Daelmans B, Lombardi J, Heymann J, Boo FL, Behrman JR, Lu C, 
Lucas JE, Perez-Escamilla R, Dua T, Bhutta ZA. Investing in the foundation of sustainable 
development: pathways to scale up for early childhood development. The lancet. 2017 Jan 
7;389(10064):103-18. 
 
71. Goodman A, Gregg P, editors. Poorer children's educational attainment: How 
important are attitudes and behaviour?. York: Joseph Rowntree Foundation; 2010 Mar. 
 
72. Tierney AL, Nelson III CA. Brain development and the role of experience in the 
early years. Zero to three. 2009 Nov 1;30(2):9. 
 
73. Bick J, Nelson CA. Early adverse experiences: what does the latest brain research 
tell us. Early childhood matters, Bernard van Leer Foundation-Holanda. 2015 Jul(124). 
 
74. Chan M. Linking child survival and child development for health, equity, and 
sustainable development. The Lancet. 2013 May 4;381(9877):1514. 
 
75. Georgieff MK, Brunette KE, Tran PV. Early life nutrition and neural plasticity. 
Development and psychopathology. 2015 May;27(2):411. 
 
76. Bernell S, Howard SW. Use your words carefully: what is a chronic disease?. 
Frontiers in public health. 2016 Aug 2;4:159. 
 
77. Secinti E, Thompson EJ, Richards M, Gaysina D. Research Review: Childhood 
chronic physical illness and adult emotional health–a systematic review and meta-
analysis. Journal of Child Psychology and Psychiatry. 2017 Jul;58(7):753-69. 
 
78. Health suevry for England 2018. https://digital.nhs.uk/data-and-  
information/publications/statistical/health-survey-for-england/2018/summary. 
 
79. Theofanidis D. Chronic illness in childhood: Psychosocial adaptation and nursing 
support for the child and family. Health Science Journal. 2007 Apr 1(2). 
 
80. Compas BE, Jaser SS, Dunn MJ, Rodriguez EM. Coping with chronic illness in 
childhood and adolescence. Annual review of clinical psychology. 2012 Apr 27;8:455-80. 
 
81. Emerson ND, Distelberg B, Morrell HE, Williams-Reade J, Tapanes D, 
Montgomery S. Quality of life and school absenteeism in children with chronic illness. The 
Journal of School Nursing. 2016 Aug;32(4):258-66. 
 
82. Bell MF, Bayliss DM, Glauert R, Harrison A, Ohan JL. Chronic illness and 
developmental vulnerability at school entry. Pediatrics. 2016 May 1;137(5). 
 
83. Van Cleave J, Gortmaker SL, Perrin JM. Dynamics of obesity and chronic health 
conditions among children and youth. Jama. 2010 Feb 17;303(7):623-30. 
 
84. Ferro MA, Boyle MH, Avison WR. Association between trajectories of maternal 
depression and subsequent psychological functioning in youth with and without chronic 
physical illness. Health Psychology. 2015 Aug;34(8):820. 



 
 

372 

 
85. Jelenová D, Praško J, Ocisková M, Hrubý R, Maráckova M, Šlepecký M, 
Vyskočilová J, Holubová M, Hunková M, Kamarádová D, Látalová K. Psychosocial and 
psychiatric aspects of children suffered from chronic physical illness. Act Nerv Super 
Rediviva. 2016 Jan 1. 
 
86. Pinquart M, Shen Y. Behavior problems in children and adolescents with chronic 
physical illness: a meta-analysis. Journal of pediatric psychology. 2011 Jul 29;36(9):1003-
16. 
 
87. Blackman JA, Gurka MJ, Gurka KK, Oliver MN. Emotional, developmental and 
behavioural co-morbidities of children with chronic health conditions. Journal of paediatrics 
and child health. 2011 Oct;47(10):742-7. 
 
88. Asher I, Pearce N. Global burden of asthma among children. The international 
journal of tuberculosis and lung disease. 2014 Nov 1;18(11):1269-78. 
 
89. World Health Organisation. Childhood overweight and obesity. Geneva, 2014. 
 http://www.who.int/dietphysicalactivity/childhood/en/. 
 
90. Samuel S, Safwat M, Morcos W, Salem S, El-Adly T, Mohammed A. Chronic 
asthmatic chest troubles and their effects on cognitive functions, psychosocial behaviour 
and academic achievement among children in Egypt. The Journal of American Science. 
2011;7(1):400-6. 
 
91. Zar HJ, Ferkol TW. The global burden of respiratory disease—impact on child 
health. Pediatric pulmonology. 2014 May;49(5):430-4. 
 
92. Ferrante G, La Grutta S. The burden of pediatric asthma. Frontiers in pediatrics. 
2018 Jun 22;6:186. 
 
93. Antonacci G. How asthma affects ahildren emotionally and behaviorally. 
 
94. Lai CK, Beasley R, Crane J, Foliaki S, Shah J, Weiland S, ISAAC Phase Three 
Study Group. Global variation in the prevalence and severity of asthma symptoms: phase 
three of the International Study of Asthma and Allergies in Childhood (ISAAC). Thorax. 
2009 Jun 1;64(6):476-83. 
 
95. Brozek G, Lawson J, Shpakou A, Fedortsiv O, Hryshchuk L, Rennie D, Zejda J. 
Childhood asthma prevalence and risk factors in three Eastern European countries-the 
Belarus, Ukraine, Poland Asthma Study (BUPAS): an international prevalence study. BMC 
pulmonary medicine. 2016 Dec 1;16(1):11. 
 
96. Fernandes SD, Andrade CR, Alvim CG, Camargos PA, Ibiapina CD. 
Epidemiological trends of allergic diseases in adolescents. Jornal Brasileiro de 
Pneumologia. 2017 Sep;43(5):368-72. 
 
97. Achakulwisut P, Brauer M, Hystad P, Anenberg SC. Global, national, and urban 
burdens of paediatric asthma incidence attributable to ambient NO2 pollution: estimates 
from global datasets. The Lancet Planetary Health. 2019 Apr 1;3(4):e166-78. 
 
98. Asthma statistics. British Lung Foundation. Available from: 

https://statistics.blf.org.uk/asthma. 
 
99. Mukherjee M, Stoddart A, Gupta RP, Nwaru BI, Farr A, Heaven M, Fitzsimmons 
D, Bandyopadhyay A, Aftab C, Simpson CR, Lyons RA. The epidemiology, healthcare and 
societal burden and costs of asthma in the UK and its member nations: analyses of 
standalone and linked national databases. BMC medicine. 2016 Dec 1;14(1):113. 
 



 
 

373 

100. Snell N, Strachan D, Hubbard R, Gibson J, Limb E, Gupta R, Martin A, Laffan M, 
Jarrold I. Burden of lung disease in the UK; findings from the British Lung Foundation's' 
respiratory health of the nation'project. 2016. 
 
101. Asthma UK. Asthma facts and statistics. 2018 
 
102. Hagell A, Shah R. Key data on young people 2019. London: Association for Young 
People’s Health; 2019. 
 
103. Razaz N, Joseph KS, Boyce WT, Guhn M, Forer B, Carruthers R, Marrie RA, 
Tremlett H. Children of chronically ill parents: Relationship between parental multiple 
sclerosis and childhood developmental health. Multiple Sclerosis Journal. 2016 
Oct;22(11):1452-62. 
 
104. Mukherjee M, Gupta R, Farr A, Heaven M, Stoddart A, Nwaru BI, Fitzsimmons D, 

Chamberlain  
G, Bandyopadhyay A, Fischbacher C, Dibben C. Estimating the incidence, prevalence and 

true cost of  
asthma in the UK: secondary analysis of national stand-alone and linked databases in 

England,  
Northern Ireland, Scotland and Wales—a study protocol. BMJ open. 2014 Nov 1;4(11). 
 
105. Blunt I. Trends in emergency admissions for ambulatory care sensitive conditions, 
2001 to 2013. QualityWatch: focus on preventable admissions. 2013. 
 
106. Barrett ML, Wier LM, Washington R. Trends in pediatric and adult hospital stays 
for asthma, 2000-2010. HCUP Statistical Brief. 2014 Jan;169(94):2001-10. 
 
107. The reality of asthma care in the UK. Annual asthma survey. 2018. 
 
108. Sieh DS, Meijer AM, Oort FJ, Visser-Meily JM, Van der Leij DA. Problem behavior 
in children of chronically ill parents: a meta-analysis. Clinical child and family psychology 
review. 2010 Dec 1;13(4):384-97. 
 
109. Ehteshami-Afshar S, FitzGerald JM, Doyle-Waters MM, Sadatsafavi M. The global 
economic burden of asthma and chronic obstructive pulmonary disease. The International 
Journal of Tuberculosis and Lung Disease. 2016 Jan 1;20(1):11-23. 
 
110. Silva CM, Barros L, Simões F. Health-related quality of life in paediatric asthma: 
Children’s and parents’ perspectives. Psychology, health & medicine. 2015 Nov 
17;20(8):940-54. 
 
111. Farnik M, Pierzchała W, Brożek G, Zejda JE, Skrzypek M. Quality of life protocol 
in the early asthma diagnosis in children. Pediatric pulmonology. 2010 Nov;45(11):1095-
102. 
 
112. Hafkamp-de Groen E, Raat H. Asthma and health related quality of life in 
childhood and adolescence. Allergic diseases–highlights in the clinic, mechanisms and 
treatment. 2012 Mar 14:365. 
 
113. Guo M, Gao G, Guo J, Wen L, Zeng L. Burden among caregivers for children with 
asthma: A mixed-method study in Guangzhou, China. International Journal of Nursing 
Sciences. 2015 Dec 1;2(4):394-401. 
 
114. Garro A. Health-related quality of life (HRQOL) in Latino families experiencing 
pediatric asthma. Journal of Child Health Care. 2011 Dec;15(4):350-7. 
 
115. Dean BB, Calimlim BC, Sacco P, Aguilar D, Maykut R, Tinkelman D. Uncontrolled 
asthma: assessing quality of life and productivity of children and their caregivers using a 



 
 

374 

cross-sectional Internet-based survey. Health and Quality of Life Outcomes. 2010 Dec 
1;8(1):96. 
 
116. Sullivan P, Ghushchyan VG, Navaratnam P, Friedman HS, Kavati A, Ortiz B, 
Lanier B. School absence and productivity outcomes associated with childhood asthma in 
the USA. Journal of Asthma. 2018 Feb 1;55(2):161-8. 
 
117. Fletcher JM, Green JC, Neidell MJ. Long term effects of childhood asthma on adult 
health. Journal of health economics. 2010 May 1;29(3):377-87. 
 
118. Network GA. The global asthma report 2018. Auckland, New Zealand. 2018. 
 
119. Ready DD. Socioeconomic disadvantage, school attendance, and early cognitive 
development: The differential effects of school exposure. Sociology of Education. 2010 
Oct;83(4):271-86. 
 
120. Bahadori K, Doyle-Waters MM, Marra C, Lynd L, Alasaly K, Swiston J, FitzGerald 
JM. Economic burden of asthma: a systematic review. BMC pulmonary medicine. 2009 
Dec 1;9(1):24. 
 
121. Lam DS, Leung SP, So KT. Age of onset of asthma symptoms. HK J Paediatr 
(new series). 2007;12:11-4. 
 
122. National Center for Health Statistics. Centers for Disease Control and Prevention. 

Atlanta. 
2015 
 
123. Isik E, Isik IS. Students with asthma and its impacts. NASN School Nurse. 2017 
Jul;32(4):212-6. 
 
124. Hsu J, Qin X, Beavers SF, Mirabelli MC. Asthma-related school absenteeism, 
morbidity, and modifiable factors. American journal of preventive medicine. 2016 Jul 
1;51(1):23-32. 
 
125. Upton J, Lewis C, Humphreys E, Price D, Walker S. Asthma-specific health-
related quality of life of people in Great Britain: A national survey. Journal of Asthma. 2016 
Oct 20;53(9):975-82. 
 
126. Clark NM, Dodge JA, Thomas LJ, Andridge RR, Awad D, Paton JY. Asthma in 10-
to 13-year-olds: challenges at a time of transition. Clinical pediatrics. 2010 Oct;49(10):931-
7. 
 
127. Collins JE, Gill TK, Chittleborough CR, Martin AJ, Taylor AW, Winefield H. Mental, 
emotional, and social problems among school children with asthma. Journal of Asthma. 
2008 Jan 1;45(6):489-93. 
 
128. Basaran S, Guler-Uysal F, Ergen N, Seydaoglu G, Bingol-Karakoç G, Ufuk Altintas 
D. Effects of physical exercise on quality of life, exercise capacity and pulmonary function 
in children with asthma. Journal of rehabilitation medicine. 2006 Mar 1;38(2):130-5. 
 
129. Lahaye M, Van Broeck N, Bodart E, Luminet O. Predicting quality of life in pediatric 
asthma: the role of emotional competence and personality. Quality of Life Research. 2013 
May 1;22(4):907-16. 
 
130. Cobham VE, Hickling A, Kimball H, Thomas HJ, Scott JG, Middeldorp CM. 
Systematic review: anxiety in children and adolescents with chronic medical conditions. 
Journal of the American Academy of Child & Adolescent Psychiatry. 2020 May 
1;59(5):595-618. 
 



 
 

375 

131. McQuaid EL, Kopel SJ, Nassau JH. Behavioral adjustment in children with 
asthma: a meta-analysis. Journal of Developmental & Behavioral Pediatrics. 2001 Dec 
1;22(6):430-9. 
 
132. Lu Y, Mak KK, Van Bever HP, Ng TP, Mak A, Ho RC. Prevalence of anxiety and 
depressive symptoms in adolescents with asthma: A meta-analysis and meta-regression. 
Pediatric allergy and immunology. 2012 Dec;23(8):707-15. 
 
133. Teyhan A, Galobardes B, Henderson J. Child allergic symptoms and well-being at 
school: findings from ALSPAC, a UK cohort study. PloS one. 2015 Aug 
12;10(8):e0135271. 
 
134. Teyhan A, Galobardes B, Henderson J. Child allergic symptoms and mental well-
being: the role of maternal anxiety and depression. The Journal of pediatrics. 2014 Sep 
1;165(3):592-9. 
 
135. Calam R, Gregg L, Goodman R. Psychological adjustment and asthma in children 
and adolescents: the UK Nationwide Mental Health Survey. Psychosomatic medicine. 
2005 Jan 1;67(1):105-10. 
 
136. Blackman JA, Gurka MJ. Developmental and behavioral comorbidities of asthma 
in children. Journal of Developmental & Behavioral Pediatrics. 2007 Apr 1;28(2):92-9. 
 
137. Goodwin RD, Messineo K, Bregante A, Hoven CW, Kairam R. Prevalence of 
probable mental disorders among pediatric asthma patients in an inner-city clinic. Journal 
of Asthma. 2005 Jan 1;42(8):643-7. 
 
138. Calam R, Gregg L, Simpson B, Morris J, Woodcock A, Custovic A. Childhood 
asthma, behavior problems, and family functioning. Journal of Allergy and Clinical 
Immunology. 2003 Sep 1;112(3):499-504. 
 
139. Halterman JS, Conn KM, Forbes-Jones E, Fagnano M, Hightower AD, Szilagyi 
PG. Behavior problems among inner-city children with asthma: findings from a community-
based sample. Pediatrics. 2006 Feb 1;117(2):e192-9. 
 
140. Ballardini N, Kramer MS, Oken E, Henderson AJ, Bogdanovich N, Dahhou M, 
Patel R, Thompson J, Vilchuck K, Yang S, Martin RM. Associations of atopic dermatitis 
and asthma with child behaviour: Results from the PROBIT cohort. Clinical & Experimental 
Allergy. 2019 Sep;49(9):1235-44. 
 
141. Hammer-Helmich L, Linneberg A, Obel C, Thomsen SF, Møllehave LT, Glümer 
C. Mental health associations with eczema, asthma and hay fever in children: a cross-
sectional survey. BMJ open. 2016 Oct 1;6(10). 
 
 
142. Lahaye M, Luminet O, Van Broeck N, Bodart E. Psychological, social and school 
implications of asthma: a comparison of Belgian French-speaking children having asthma 
with healthy children. Acta Clinica Belgica. 2012 Feb 1;67(1):25-9. 
 
143. Letitre SL, de Groot EP, Draaisma E, Brand PL. Anxiety, depression and self-
esteem in children with well-controlled asthma: case–control study. Archives of disease in 
childhood. 2014 Aug 1;99(8):744-8. 
 
144. Bender BG, Annett RD, Iklé D, DuHamel TR, Rand C, Strunk RC. Relationship 
between disease and psychological adaptation in children in the Childhood Asthma 
Management Program and their families. Archives of pediatrics & adolescent medicine. 
2000 Jul 1;154(7):706-13. 
 



 
 

376 

145. Klinnert MD, Kaugars AS, Strand M, Silveira L. Family psychological factors in 
relation to children's asthma status and behavioral adjustment at age 4. Family process. 
2008 Mar;47(1):41-61. 
 
146. Feldman JM, Ortega AN, McQuaid EL, Canino G. Comorbidity between asthma 
attacks and internalizing disorders among Puerto Rican children at one-year follow-up. 
Psychosomatics. 2006 Jul 1;47(4):333-9. 
 
147. Kamijo K, Pontifex MB, Khan NA, Raine LB, Scudder MR, Drollette ES, Evans 
EM, Castelli DM, Hillman CH. The negative association of childhood obesity to cognitive 
control of action monitoring. Cerebral cortex. 2014 Mar 1;24(3):654-62. 
 
148. Public Health England. Health Risks of Childhood Obesity. PHE, L., 2014.  
http://www.noo.org.uk/NOO_about_obesity/obesity_and_health/health_risk_child. 
 
149. De Lorenzo A, Gratteri S, Gualtieri P, Cammarano A, Bertucci P, Di Renzo L. Why 
primary obesity is a disease?. Journal of translational medicine. 2019 Dec 1;17(1):169. 
 
150. Skinner AC, Skelton JA. Prevalence and trends in obesity and severe obesity 
among children in the United States, 1999-2012. JAMA pediatrics. 2014 Jun 1;168(6):561-
6. 
 
151. Kyle TK, Dhurandhar EJ, Allison DB. Regarding obesity as a disease: evolving 

policies and  
their implications. Endocrinology and Metabolism Clinics. 2016 Sep 1;45(3):511-20. 
 
152. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, Bahalim AN, 
McIntire RK, Gutierrez HR, Cowan M, Paciorek CJ. National, regional, and global trends 
in adult overweight and obesity prevalences. Population health metrics. 2012 Dec 
1;10(1):22. 
 
153. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, Singh 
GM, Gutierrez HR, Lu Y, Bahalim AN, Farzadfar F. National, regional, and global trends 
in body-mass index since 1980: systematic analysis of health examination surveys and 
epidemiological studies with 960 country-years and 9· 1 million participants. The lancet. 
2011 Feb 12;377(9765):557-67. 
 
154. De Onis M, Blössner M, Borghi E. Global prevalence and trends of overweight 
and obesity among preschool children. The American journal of clinical nutrition. 2010 Nov 
1;92(5):1257-64. 
 
155. Lobstein T, Jackson-Leach R, Moodie ML, Hall KD, Gortmaker SL, Swinburn BA, 
James WP, Wang Y, McPherson K. Child and adolescent obesity: part of a bigger picture. 
The Lancet. 2015 Jun 20;385(9986):2510-20. 
 
156. Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic of 
obesity in developing countries. Nutrition reviews. 2012 Jan 1;70(1):3-21. 
 
157. Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie ML, 
Gortmaker SL. The global obesity pandemic: shaped by global drivers and local 
environments. The Lancet. 2011 Aug 27;378(9793):804-14. 
 
158. World Health Organization. Obesity and overweight. Key facts. World Health 

Organization, 
 Geneva, Switzerland, May. 2018 Feb 16. 
 
159. World Health Organization. Tenfold increase in childhood and adolescent obesity 
in four decades: new study by Imperial College London and WHO. Saudi Medical Journal. 
2017 Nov;38(11):1162-3. 
 



 
 

377 

160. NHS Digital. National Child Measurement Programme, England, 2015/16 school 
year. 
 
161. NHS Digital. Health survey for England 2015: trend tables. Available from: 
http://www.content.digital.nhs.uk/catalogue/PUB22616. 
 
162. Conolly A, Davies B. Health survey for England 2017—adult and child overweight 
and obesity. NHS Digital, NHS: Leeds, UK. 2018. 
 
163. Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity and trends in the 

distribution  
of body mass index among US adults, 1999-2010. Jama. 2012 Feb 1;307(5):491-7. 
 
164. Vucenik I, Stains JP. Obesity and cancer risk: evidence, mechanisms, and 
recommendations. Annals of the New York Academy of Sciences. 2012 Oct;1271(1):37. 
 
165. Emerging Risk Factors Collaboration. Separate and combined associations of 
body-mass index and abdominal adiposity with cardiovascular disease: collaborative 
analysis of 58 prospective studies. The Lancet. 2011 Mar 26;377(9771):1085-95. 
 
166. Richardson AS, Gordon-Larsen P. Timing and duration of obesity in relation to 
diabetes: findings from an ethnically diverse, nationally representative sample. Diabetes 
Care. 2013 Apr 1;36(4):865-72. 
 
167. Cote AT, Harris KC, Panagiotopoulos C, Sandor GG, Devlin AM. Childhood 
obesity and cardiovascular dysfunction. Journal of the American College of Cardiology. 
2013 Oct 8;62(15):1309-19. 
 
168. Paulis WD, Silva S, Koes BW, van Middelkoop M. Overweight and obesity are 
associated with musculoskeletal complaints as early as childhood: a systematic review. 
Obesity Reviews. 2014 Jan;15(1):52-67. 
 
169. GBD 2015 Obesity Collaborators. Health effects of overweight and obesity in 195 
countries over 25 years. New England Journal of Medicine. 2017 Jul 6;377(1):13-27. 
 
170. Public Health England. Health matters: obesity and the food environment.2017. 
 
171. Simmonds M, Burch J, Llewellyn A, Griffiths C, Yang H, Owen C, Duffy S, 
Woolacott N. The use of measures of obesity in childhood for predicting obesity and the 
development of obesity-related diseases in adulthood: a systematic review and meta-
analysis. Health technology assessment (Winchester, England). 2015;19(43):1-336. 
 
172. Puhl RM, Heuer CA, Brownell KD. Stigma and social consequences of obesity. 
Clinical obesity in adults and children. 2010 May 11;25:40. 
 
173. Pont SJ, Puhl R, Cook SR, Slusser W. Stigma experienced by children and 
adolescents with obesity. Pediatrics. 2017 Dec 1;140(6). 
 
174. van Vuuren CL, Wachter GG, Veenstra R, Rijnhart JJ, Van der Wal MF, Chinapaw 
MJ, Busch V. Associations between overweight and mental health problems among 
adolescents, and the mediating role of victimization. BMC public health. 2019 Dec;19(1):1-
0. 
 
175. Pervanidou P, Chrousos GP. Emotional/behavioral disorders and obesity in 
childhood: a clinician's perspective. The European Health Psychologist. 2011 
Sep;13(3):48-52. 
 
176. Sanderson K, Patton GC, McKercher C, Dwyer T, Venn AJ. Overweight and 
obesity in childhood and risk of mental disorder: a 20-year cohort study. Australian & New 
Zealand Journal of Psychiatry. 2011 May;45(5):384-92. 



 
 

378 

 
177. Rajan TM, Menon V. Psychiatric disorders and obesity: a review of association 
studies. Journal of postgraduate medicine. 2017 Jul;63(3):182. 
 
178. Sanders RH, Han A, Baker JS, Cobley S. Childhood obesity and its physical and 
psychological co-morbidities: a systematic review of Australian children and adolescents. 
European journal of pediatrics. 2015 Jun 1;174(6):715-46 
 
179. Kelly Y, Patalay P, Montgomery S, Sacker A. BMI development and early 
adolescent psychosocial well-being: UK Millennium Cohort Study. Pediatrics. 2016 Dec 
1;138(6). 
 
180. Griffiths LJ, Dezateux C, Hill A. Is obesity associated with emotional and 
behavioural problems in children? Findings from the Millennium Cohort Study. 
International Journal of Pediatric Obesity. 2011 Jun 1;6(sup3):e423-432. 
 
181. Gatineau M, Dent M. Obesity and mental health. 2011. 
 
182. Lawlor DA, Mamun AA, O’Callaghan MJ, Bor W, Williams GM, Najman JM. Is 
being overweight associated with behavioural problems in childhood and adolescence? 
Findings from the Mater-University study of pregnancy and its outcomes. Archives of 
disease in childhood. 2005 Jul 1;90(7):692-7. 
 
183. Drukker M, Wojciechowski F, Feron FJ, Mengelers RO, Van Os JI. A community 
study of psychosocial functioning and weight in young children and adolescents. 
International Journal of Pediatric Obesity. 2009 Jun;4(2):91-7. 
 
184. Barkmann C, Romer G, Watson M, Schulte-Markwort M. Parental physical illness 
as a risk for psychosocial maladjustment in children and adolescents: epidemiological 
findings from a national survey in Germany. Psychosomatics. 2007 Nov 1;48(6):476-81. 
 
185. Razaz N, Tremlett H, Boyce WT, Guhn M, Joseph KS, Marrie RA. Impact of 
parental multiple sclerosis on early childhood development: A retrospective cohort study. 
Multiple Sclerosis Journal. 2015 Aug;21(9):1172-83. 
 
186. Razaz N, Nourian R, Marrie RA, Boyce WT, Tremlett H. Children and adolescents 
adjustment to parental multiple sclerosis: a systematic review. BMC neurology. 2014 Dec 
1;14(1):107. 
 
187. Claessens T. Perceived Stress among Adolescents with a Chronically Ill 
Parent.2015. 
 
188. Clay D, Connors C, Day N. The lives of young carers in England: qualitative report 
to DfE. Darlington (UK): Department for Education. 2016. 
 
189. Jurkovic GJ. Lost childhoods: The plight of the parentified child. Routledge; 2014 
Jun 17. 
 
190. Hooper L. Expanding the discussion regarding parentification and its varied 
outcomes: Implications for mental health research and practice. Journal of Mental Health 
Counseling. 2007 Oct 1;29(4):322-37. 
 
191. Jankowski PJ, Hooper LM, Sandage SJ, Hannah NJ. Parentification and mental 
health symptoms: Mediator effects of perceived unfairness and differentiation of self. 
Journal of Family Therapy. 2013 Feb;35(1):43-65. 
 
192. Van Loon LM, Van de Ven MO, Van Doesum KT, Hosman CM, Witteman CL. 
Parentification, stress, and problem behavior of adolescents who have a parent with 
mental health problems. Family process. 2017 Mar;56(1):141-53. 
 



 
 

379 

193. Lezak MD. Brain damage is a family affair. Journal of Clinical and Experimental 
Neuropsychology. 1988 Jan 1;10(1):111-23. 
 
194. Mechling B. From shadows to hope: shared experiences of emerging adults who 
grew up with a depressed parent in the home. Issues in Mental Health Nursing. 2016 Apr 
2;37(4):211-8. 
 
195. Bjorgvinsdottir K, Halldorsdottir S. Silent, invisible and unacknowledged: 
experiences of young caregivers of single parents diagnosed with multiple sclerosis. 
Scandinavian Journal of Caring Sciences. 2014 Mar;28(1):38-48. 
 
196. Rolland JS. Parental illness and disability: a family systems framework. Journal of 
family therapy. 1999 Aug;21(3):242-66. 
 
197. Hocking MC, Lochman JE. Applying the transactional stress and coping model to 
sickle cell disorder and insulin-dependent diabetes mellitus: Identifying psychosocial 
variables related to adjustment and intervention. Clinical Child and Family Psychology 
Review. 2005 Sep 1;8(3):221-46. 
 
198. Chi P, Li X, Tam CC, Du H, Zhao G, Zhao J. Parenting mediates the impact of 
caregivers’ distress on children’s well-being in families affected by HIV/AIDS. AIDS and 
Behavior. 2015 Nov 1;19(11):2130-9. 
 
199. Korneluk YG, Lee CM. Children's adjustment to parental physical illness. Clinical 
child and family psychology review. 1998 Sep 1;1(3):179-93. 
 
200. Steele RG, Forehand R, Armistead L. The role of family processes and coping 
strategies in the relationship between parental chronic illness and childhood internalizing 
problems. Journal of Abnormal Child Psychology. 1997 Apr 1;25(2):83-94. 
 
201. Morley D, Jenkinson C. The importance of recognising depression in adolescents 
affected by parental illness. Psychology. 2012 Sep 25;3(9A):756-7. 
 
202. Morley D, Jenkinson C. Children’s and young people’s response to parental 
Illness: Introduction and overview. InChildren and Young People’s Response to Parental 
Illness 2016 Sep 15 (pp. 11-14). CRC Press. 
 
203. Chen CY. Effects of parental chronic illness on children’s psychosocial and 
educational functioning: A literature review. Contemporary School Psychology. 2017 Jun 
1;21(2):166-76. 
 
204. Pakenham KI, Cox S. The effects of parental illness and other ill family members 

on the  
adjustment of children. Annals of Behavioral Medicine. 2014 Dec 1;48(3):424-37. 
 
205. Bratti M, Mendola M. Parental health and child schooling. Journal of health 
economics. 2014 May 1;35:94-108. 
 
206. Mühlenweg AM, Westermaier FG, Morefield B. Parental health and child behavior: 
evidence from parental health shocks. Review of Economics of the Household. 2016 Sep 
1;14(3):577-98. 
 
207. Sieh DS, Visser-Meily JM, Oort FJ, Meijer AM. Risk factors for problem behavior 
in adolescents of parents with a chronic medical condition. European child & adolescent 
psychiatry. 2012 Aug 1;21(8):459-71. 
 
208. Sieh DS, Visser-Meily JM, Meijer AM. Differential outcomes of adolescents with 
chronically ill and healthy parents. Journal of Child and Family Studies. 2013 Feb 
1;22(2):209-18. 
 



 
 

380 

209. Meijer AM, van Oostveen SJ, Stams GJ. Caring for an ill parent: The relationship 
between caring, parental disease and child’s problem behavior. Kind en Adolescent: 
Tijdschrift voor Pedagogiek, Psychiatrie en Psychologie. 2008;29:208-20. 
 
210. Dufour MJ, Meijer AM, Van de Port I, Visser-Meily JM. Daily hassles and stress in 
the lives of children with chronically ill parents. Nederlands Tijdschrift voor de Psychologie 
en haar Grensgebieden. 2006;61(2):54-64. 
 
211. Pakenham KI, Chiu J, Bursnall S, Cannon T. Relations between social support, 
appraisal and coping and both positive and negative outcomes in young carers. Journal of 
health psychology. 2007 Jan;12(1):89-102. 
 
212. Evans S, Keenan TR, Shipton EA. Psychosocial adjustment and physical health 
of children living with maternal chronic pain. Journal of paediatrics and child health. 2007 
Apr;43(4):262-70. 
 
213. Ireland MJ, Pakenham KI. Youth adjustment to parental illness or disability: The 
role of illness characteristics, caregiving, and attachment. Psychology, Health & Medicine. 
2010 Dec 1;15(6):632-45. 
 
214. Jantzer V, Groß J, Stute F, Parzer P, Brunner R, Willig K, Schuller-Roma B, Keller 
M, Herzog W, Romer G, Resch F. Risk behaviors and externalizing behaviors in 
adolescents dealing with parental cancer—a controlled longitudinal study. Psycho-
Oncology. 2013 Nov;22(11):2611-6. 
 
215. Annunziato RA, Rakotomihamina V, Rubacka J. Examining the effects of maternal 
chronic illness on child well-being in single parent families. Journal of Developmental & 
Behavioral Pediatrics. 2007 Oct 1;28(5):386-91. 
 
216. Van der Werf HM, Luttik ML, Francke AL, Roodbol PF, Paans W. Students 
growing up with a chronically ill family member; a survey on experienced consequences, 
background characteristics, and risk factors. BMC public health. 2019 Dec;19(1):1-8. 
 
217. Chen CY, Panebianco A. Physical and psychological conditions of parental 
chronic illness, parentification and adolescent psychological adjustment. Psychology & 
Health. 2019 Dec 9:1-20. 
 
218. Razaz N, Hertzman C, Marrie RA, Tremlett H, Boyce WT. Children of chronically 
ill parents: The Silence of Research. Child: care, health and development. 2014 
Sep;40(5):753-4. 
 
219. Schreier H, Chen E. Socioeconomic status and the health of youth: a multilevel, 
multidomain approach to conceptualizing pathways. Psychological bulletin. 2013 
May;139(3):606. 
 
220. Cooper K, Stewart K. Does money affect children’s outcomes? 2013. 
 
221. Mayer SE. Revisiting an old question: How much does parental income affect child 
outcomes. Focus. 2010;27(2):21-6. 
 
222. Conger RD, Ge X, Elder Jr GH, Lorenz FO, Simons RL. Economic stress, coercive 

family  
process, and developmental problems of adolescents. Child development. 1994 

Apr;65(2):541-61. 
 
223. Conger RD, Conger KJ, Martin MJ. Socioeconomic status, family processes, and 
individual development. Journal of Marriage and Family. 2010 Jun;72(3):685-704. 
 
224. Mayer SE. The influence of parental income on children's outcomes. Wellington, 
New Zealand: Knowledge Management Group, Ministry of Social Development; 2002. 



 
 

381 

 
225. Mayer SE. What money can't buy: Family income and children's life chances. 
Harvard University Press; 1997. 
 
226. Chen YC, Fish MC. Demands of maternal chronic illness and children’s 
educational functioning: An exploratory study. Child and Adolescent Social Work Journal. 
2013 Jun 1;30(3):257-74. 
 
227. Datar A, Sturm R. Childhood overweight and elementary school outcomes. 
International journal of obesity. 2006 Sep;30(9):1449-60. 
 
228. Kelly Y. Socioeconomic inequalities in obesity over the first decade of life - findings 

from the  
Millennium Cohort Study. International Centre for Lifecourse Studies in Society and Health 

(ICLS). 
 
229. Addo FR, Sassler S, Williams K. Reexamining the association of maternal age 
and marital status at first birth with youth educational attainment. Journal of Marriage and 
Family. 2016 Oct;78(5):1252-68. 
 
230. Duncan GJ, Lee KT, Rosales-Rueda M, Kalil A. Maternal age and child 
development. Demography. 2018 Dec 1;55(6):2229-55. 
 
231. Hofferth SL, Hayes CD, National Research Council. The children of teen 
childbearers. InRisking the Future: Adolescent Sexuality, Pregnancy, and Childbearing, 
Volume II: Working Papers and Statistical Appendices 1987. National Academies Press 
(US). 
 
232. Black AY, Fleming NA, Rome ES. Pregnancy in adolescents. Adolescent 
medicine: State of the art reviews. 2012 Apr;23(1):123-38. 
 
233. Myrskylä M, Fenelon A. Maternal age and offspring adult health: evidence from 
the health and retirement study. Demography. 2012 Nov 1;49(4):1231-57. 
 
234. Real FG, Burgess JA, Villani S, Dratva J, Heinrich J, Janson C, Jarvis D, Koplin 
J, Leynaert B, Lodge C, Lærum BN. Maternal age at delivery, lung function and asthma in 
offspring: a population-based survey. European Respiratory Journal. 2018 Jun 1;51(6). 
 
235. Pirkle CM, de Albuquerque Sousa AC, Alvarado B, Zunzunegui MV, IMIAS 
Research Group. Early maternal age at first birth is associated with chronic diseases and 
poor physical performance in older age: cross-sectional analysis from the International 
Mobility in Aging Study. BMC public health. 2014 Dec 1;14(1):293. 
 
236. Sutcliffe AG, Barnes J, Belsky J, Gardiner J, Melhuish E. The health and 
development of children born to older mothers in the United Kingdom: observational study 
using longitudinal cohort data. Bmj. 2012 Aug 21;345:e5116. 
 
237. Martin A, Brazil A, Brooks-Gunn J. The socioemotional outcomes of young 
children of teenage mothers by paternal coresidence. Journal of Family Issues. 2013 
Sep;34(9):1217-37. 
 
238. Zondervan-Zwijnenburg MA, Veldkamp SA, Neumann A, Barzeva SA, Nelemans 
SA, van Beijsterveldt CE, Branje SJ, Hillegers MH, Meeus WH, Tiemeier H, Hoijtink HJ. 
Parental Age and Offspring Childhood Mental Health: A Multi-Cohort, Population-Based 
Investigation. Child development. 2020 May;91(3):964-82. 
 
239. Falster K, Hanly M, Banks E, Lynch J, Chambers G, Brownell M, Eades S, Jorm 
L. Maternal age and offspring developmental vulnerability at age five: A population-based 
cohort study of Australian children. PLoS medicine. 2018 Apr 24;15(4):e1002558. 
 



 
 

382 

240. Borrell-Porta M, Cooper K, Costa Font J, Orsini C, Ozcan B, Platt L. Children's 
wellbeing and  

developmet outcomes for ages 5, 7 and 11, and their predictors. London School of 
Economics  

(Department of Social Policy and LSE Enterprise): UK. 2017 
 
241. Belbasis L, Savvidou MD, Kanu C, Evangelou E, Tzoulaki I. Birth weight in relation 
to health and disease in later life: an umbrella review of systematic reviews and meta-
analyses. BMC medicine. 2016 Dec 1;14(1):147. 
 
242. Barker DJ. Fetal origins of coronary heart disease. Bmj. 1995 Jul 
15;311(6998):171-4. 
 
243. Harder T, Rodekamp E, Schellong K, Dudenhausen JW, Plagemann A. Birth 
weight and subsequent risk of type 2 diabetes: a meta-analysis. American journal of 
epidemiology. 2007 Apr 15;165(8):849-57. 
 
244. Wang SF, Shu L, Sheng J, Mu M, Wang S, Tao XY, Xu SJ, Tao FB. Birth weight 
and risk of coronary heart disease in adults: a meta-analysis of prospective cohort studies. 
Journal of developmental origins of health and disease. 2014 Dec 1;5(6):408-19. 
 
245. Wojcik W, Lee W, Colman I, Hardy R, Hotopf M. Foetal origins of depression? A 
systematic review and meta-analysis of low birth weight and later depression. 
Psychological medicine. 2013 Jan;43(1):1-2. 
 
246. Xu XF, Li YJ, Sheng YJ, Liu JL, Tang LF, Chen ZM. Effect of low birth weight on 
childhood asthma: a meta-analysis. BMC pediatrics. 2014 Dec 1;14(1):275. 
 
247. Sonnenschein-Van Der Voort AM, Arends LR, de Jongste JC, Annesi-Maesano I, 
Arshad SH, Barros H, Basterrechea M, Bisgaard H, Chatzi L, Corpeleijn E, Correia S. 
Preterm birth, infant weight gain, and childhood asthma risk: a meta-analysis of 147,000 
European children. Journal of allergy and clinical immunology. 2014 May 1;133(5):1317-
29. 
 
248. Mebrahtu TF, Feltbower RG, Greenwood DC, Parslow RC. Birth weight and 
childhood wheezing disorders: a systematic review and meta-analysis. J Epidemiol 
Community Health. 2015 May 1;69(5):500-8. 
 
249. Qiao Y, Ma J, Wang Y, Li W, Katzmarzyk PT, Chaput JP, Fogelholm M, Johnson 
WD, Kuriyan R, Kurpad A, Lambert EV. Birth weight and childhood obesity: a 12-country 
study. International journal of obesity supplements. 2015 Dec;5(2):S74-9. 
 
250. Evensen E, Emaus N, Kokkvoll A, Wilsgaard T, Furberg AS, Skeie G. The relation 
between birthweight, childhood body mass index, and overweight and obesity in late 
adolescence: a longitudinal cohort study from Norway, The Tromsø Study, Fit Futures. 
BMJ open. 2017 Jun 1;7(6). 
 
251. Kelly YJ, Nazroo JY, McMunn A, Boreham R, Marmot M. Birthweight and 
behavioural problems in children: a modifiable effect?. International Journal of 
Epidemiology. 2001 Feb 1;30(1):88-94. 
 
252. Peralta-Carcelen M, Bailey K, Rector R, Gantz M. Behavioral and socioemotional 
competence problems of extremely low birth weight children. Journal of Perinatology. 2013 
Nov;33(11):887-92. 
 
253. Hines CT, Padilla CM, Ryan RM. The Effect of birth weight on child development 
prior to school entry. Child development. 2020 May;91(3):724-32. 
 
254. Attanasio O, Blundell R, Conti G, Mason G. Inequality in socio-emotional skills: A 
cross-cohort comparison. Journal of Public Economics. 2020 Mar 30:104171. 



 
 

383 

 
255. Ball G, Pazderova L, Chew A, Tusor N, Merchant N, Arichi T, Allsop JM, Cowan 
FM, Edwards AD, Counsell SJ. Thalamocortical connectivity predicts cognition in children 
born preterm. Cerebral cortex. 2015 Nov 1;25(11):4310-8. 
 
256. White TP, Symington I, Castellanos NP, Brittain PJ, Walsh SF, Nam KW, Sato JR, 
Allin MP, Shergill SS, Murray RM, Williams SC. Dysconnectivity of neurocognitive 
networks at rest in very-preterm born adults. NeuroImage: Clinical. 2014 Jan 1;4:352-65. 
 
257. Evandrou M, Falkingham J, Feng Z, Vlachantoni A. Ethnic inequalities in limiting 
health and self-reported health in later life revisited. J Epidemiol Community Health. 2016 
Jul 1;70(7):653-62. 
 
258. Department of Health. Tackling health inequalities: 10 years on a review of 
developments in tackling health inequalities in England over the last 10 years. 2009. 
 
259. Randhawa G. Tackling health inequalities for minority ethnic groups: challenges 
and opportunities. A Race Equalities Foundation Briefing Paper 6. 2007. 
 
260. Price JH, Khubchandani J, McKinney M, Braun R. Racial/ethnic disparities in 
chronic diseases of youths and access to health care in the United States. BioMed 
Research International. 2013 Sep 23;2013. 
 
261. Kitsantas P, Kornides ML, Cantiello J, Wu H. Chronic physical health conditions 
among children of different racial/ethnic backgrounds. Public Health. 2013 Jun 
1;127(6):546-53. 
 
262. Zilanawala A, Sacker A, Nazroo J, Kelly Y. Ethnic differences in children's 
socioemotional difficulties: Findings from the Millennium Cohort Study. Social Science & 
Medicine. 2015 Jun 1;134:95-106. 
 
263. Patalay P, Fitzsimons E. Correlates of mental illness and wellbeing in children: 
are they the same? Results from the UK Millennium Cohort Study. Journal of the American 
Academy of Child & Adolescent Psychiatry. 2016 Sep 1;55(9):771-83. 
 
264. Patalay P, Fitzsimons E. Development and predictors of mental ill-health and 
wellbeing from childhood to adolescence. Social psychiatry and psychiatric epidemiology. 
2018 Dec 1;53(12):1311-23. 
 
265. Knopik VS, Maccani MA, Francazio S, McGeary JE. The epigenetics of maternal 
cigarette smoking during pregnancy and effects on child development. Development and 
psychopathology. 2012 Nov;24(4):1377. 
 
266. Abraham M, Alramadhan S, Iniguez C, Duijts L, Jaddoe VW, Den Dekker HT, 
Crozier S, Godfrey KM, Hindmarsh P, Vik T, Jacobsen GW. A systematic review of 
maternal smoking during pregnancy and fetal measurements with meta-analysis. PloS 
one. 2017 Feb 23;12(2):e0170946. 
 
267. Zacharasiewicz A. Maternal smoking in pregnancy and its influence on childhood 
asthma. ERJ open research. 2016 Jul 1;2(3):00042-2016. 
 
268. Magriplis E, Farajian P, Panagiotakos DB, Risvas G, Zampelas A. Maternal 
smoking and risk of obesity in school children: Investigating early life theory from the 
GRECO study. Preventive medicine reports. 2017 Dec 1;8:177-82. 
 
269. Wakschlag LS, Henry DB, Blair RJ, Dukic V, Burns J, Pickett KE. Unpacking the 
association: Individual differences in the relation of prenatal exposure to cigarettes and 
disruptive behavior phenotypes. Neurotoxicology and teratology. 2011 Jan 1;33(1):145-
54. 
 



 
 

384 

270. Hutchinson J, Pickett KE, Green J, Wakschlag LS. Smoking in pregnancy and 
disruptive behaviour in 3-year-old boys and girls: an analysis of the UK Millennium Cohort 
Study. Journal of Epidemiology & Community Health. 2010 Jan 1;64(01):82-8. 
 
271. Stene-Larsen K, Borge AI, Vollrath ME. Maternal smoking in pregnancy and 
externalizing behavior in 18-month-old children: results from a population-based 
prospective study. Journal of the American Academy of Child & Adolescent Psychiatry. 
2009 Mar 1;48(3):283-9. 
 
272. Melchior M, Hersi R, Van Der Waerden J, Larroque B, Saurel-Cubizolles MJ, 
Chollet A, Galéra C, EDEN Mother-Child Cohort Study Group. Maternal tobacco smoking 
in pregnancy and children's socio-emotional development at age 5: The EDEN mother-
child birth cohort study. European Psychiatry. 2015 Jul 1;30(5):562-8. 
 
273. Kelly Y, Iacovou M, Quigley MA, Gray R, Wolke D, Kelly J, Sacker A. Light drinking 
versus abstinence in pregnancy–behavioural and cognitive outcomes in 7-year-old 
children: a longitudinal cohort study. BJOG: An International Journal of Obstetrics & 
Gynaecology. 2013 Oct;120(11):1340-7. 
 
274. Gupta KK, Gupta VK, Shirasaka T. An update on fetal alcohol syndrome—
pathogenesis, risks, and treatment. Alcoholism: Clinical and Experimental Research. 2016 
Aug;40(8):1594-602. 
 
275. Kelly Y, Sacker A, Gray R, Kelly J, Wolke D, Quigley MA. Light drinking in 
pregnancy, a risk for behavioural problems and cognitive deficits at 3 years of age?. 
International journal of epidemiology. 2009 Feb 1;38(1):129-40. 
 
276. Kelly YJ, Sacker A, Gray R, Kelly J, Wolke D, Head J, Quigley MA. Light drinking 
during pregnancy: still no increased risk for socioemotional difficulties or cognitive deficits 
at 5 years of age?. J Epidemiol Community Health. 2012 Jan 1;66(1):41-8. 
 
277. McDonald BW, Watson PE. Maternal alcohol intakes before and during 
pregnancy: Impact on the mother and infant outcome to 18 months. Nordic Studies on 
Alcohol and Drugs. 2020 Apr;37(2):153-71. 
 
278. Sayal K, Heron J, Draper E, Alati R, Lewis SJ, Fraser R, Barrow M, Golding J, 
Emond A, Smith GD, Gray R. Prenatal exposure to binge pattern of alcohol consumption: 
mental health and learning outcomes at age 11. European child & adolescent psychiatry. 
2014 Oct 1;23(10):891-9. 
 
279. Alati R, Smith GD, Lewis SJ, Sayal K, Draper ES, Golding J, Fraser R, Gray R. 
Effect of prenatal alcohol exposure on childhood academic outcomes: contrasting 
maternal and paternal associations in the ALSPAC study. PLoS One. 2013 Oct 
9;8(10):e74844. 
 
280. Kelishadi R, Farajian S. The protective effects of breastfeeding on chronic non-
communicable diseases in adulthood: A review of evidence. Advanced biomedical 
research. 2014;3. 
 
281. Victora CG, Bahl R, Barros AJ, França GV, Horton S, Krasevec J, Murch S, 
Sankar MJ, Walker N, Rollins NC, Group TL. Breastfeeding in the 21st century: 
epidemiology, mechanisms, and lifelong effect. The Lancet. 2016 Jan 30;387(10017):475-
90. 
 
282. Horta BL, Bahl R, Martinés JC, Victora CG, World Health Organization. Evidence 
on the long-term effects of breastfeeding: systematic review and meta-analyses. 2007. 
 
283. Krol KM, Grossmann T. Psychological effects of breastfeeding on children and 
mothers. Bundesgesundheitsblatt-Gesundheitsforschung-Gesundheitsschutz. 2018 Aug 
1;61(8):977-85. 



 
 

385 

 
284. Poton WL, Soares AL, Oliveira ER, Gonçalves H. Breastfeeding and behavior 
disorders among children and adolescents: a systematic review. Revista de saude publica. 
2018 Feb 5;52:9. 
 
285. Heikkilä K, Sacker A, Kelly Y, Renfrew MJ, Quigley MA. Breast feeding and child 
behaviour in the Millennium Cohort Study. Archives of disease in childhood. 2011 Jul 
1;96(7):635-42. 
 
286. Merjonen P, Jokela M, Pulkki-Råback L, Hintsanen M, Raitakari OT, Viikari J, 
Keltikangas-Järvinen L. Breastfeeding and offspring hostility in adulthood. Psychotherapy 
and Psychosomatics. 2011;80(6):371-3. 
 
287. Bzostek SH, Berger LM. Family structure experiences and child socioemotional 
development during the first nine years of life: Examining heterogeneity by family structure 
at birth. Demography. 2017 Apr 1;54(2):513-40. 
 
288. Lee D, McLanahan S. Family structure transitions and child development: 
Instability, selection, and population heterogeneity. American sociological review. 2015 
Aug;80(4):738-63. 
 
289. Waldfogel J, Craigie TA, Brooks-Gunn J. Fragile families and child wellbeing. The 
Future of children/Center for the Future of Children, the David and Lucile Packard 
Foundation. 2010;20(2):87. 
 
290. Paclikova K, Veselska ZD, Bobakova DF, Palfiova M, Geckova AM. What role do 
family composition and functioning play in emotional and behavioural problems among 
adolescent boys and girls?. International journal of public health. 2019 Mar 1;64(2):209-
17. 
 
291. Golombok S, Tasker F. Socioemotional development in changing families. 
Handbook of child psychology and developmental science. 2015 Feb 24:1-45. 
 
292. D'Onofrio B, Emery R. Parental divorce or separation and children's mental health. 
World Psychiatry. 2019 Feb;18(1):100. 
 
293. Sands A, Thompson EJ, Gaysina D. Long-term influences of parental divorce on 
offspring affective disorders: A systematic review and meta-analysis. Journal of affective 
disorders. 2017 Aug 15;218:105-14. 
 
294. Benson H, McKay S. Family breakdown and teenage mental health. Cambridge: 
Marriage Foundation. 2017 Nov. 
 
295. Benson H. Get married before you have children. Cambridge: Marriage 
Foundation. 2015. 
 
296. Crawford C, Goodman A, Greaves E. Cohabitation, marriage, relationship stability 
and child outcomes. IFS Report; 2013. 
 
297. Crawford C, Goodman A, Greaves E, Joyce R. Cohabitation, marriage and child 
outcomes: An empirical analysis of the relationship between marital status and child 
outcomes in the UK using the Millennium Cohort Study. Child & Fam. LQ. 2012;24:176. 
 
298. Kiernan K, Pickett KE. Marital status disparities in maternal smoking during 
pregnancy, breastfeeding and maternal depression. Social science & medicine. 2006 Jul 
1;63(2):335-46. 
 
299. Benson H. Back off or fire back? Negative relationship behaviours amongst 
postnatal married and cohabiting couples. What works in relationship education: Lessons 
from academics and service deliverers in the United States and Europe. 2009:55-66. 



 
 

386 

 
300. Brown SL, Manning WD, Payne KK. Relationship quality among cohabiting versus 
married couples. Journal of Family Issues. 2017 Aug;38(12):1730-53. 
 
301. de La Rochebrochard E, Joshi H. Siblings and child development. 2013. 
 
302. Wolke D, Tippett N, Dantchev S. Bullying in the family: sibling bullying. The Lancet 
Psychiatry. 2015 Oct 1;2(10):917-29. 
 
303. Wolke D, Skew AJ. Family factors, bullying victimisation and wellbeing in 
adolescents. Longitudinal and Life Course Studies. 2011 Dec 2;3(1):101-19. 
 
304. Lawson DW, Mace R. Trade-offs in modern parenting: a longitudinal study of 
sibling competition for parental care. Evolution and Human Behavior. 2009 May 
1;30(3):170-83. 
 
305. Monfardini C, See SG. Birth order and child cognitive outcomes: an exploration of 
the parental time mechanism. Education Economics. 2016 Sep 2;24(5):481-95. 
 
306. De Haan M. Birth order, family size and educational attainment. Economics of 
Education Review. 2010 Aug 1;29(4):576-88. 
 
307. Marquez Mora SM. Birth order and parental time: Evidence from 
Norway (Master's thesis). 2015. 
 
308. Kelly Y, Zilanawala A, Sacker A, Hiatt R, Viner R. Early puberty in 11-year-old 
girls: Millennium Cohort Study findings. Archives of disease in childhood. 2017 Mar 
1;102(3):232-7 
 
309. Joinson C, Heron J, Araya R, Paus T, Croudace T, Rubin C, Marcus M, Lewis G. 
Association between pubertal development and depressive symptoms in girls from a UK 
cohort. Psychological medicine. 2012 Dec 1;42(12):2579. 
 
310. Mrug S, Elliott MN, Davies S, Tortolero SR, Cuccaro P, Schuster MA. Early 
puberty, negative peer influence, and problem behaviors in adolescent girls. Pediatrics. 
2014 Jan 1;133(1):7-14. 
 
 
311. Parent AS, Franssen D, Fudvoye J, Gerard A, Bourguignon JP. Developmental 

variations in  
environmental influences including endocrine disruptors on pubertal timing and 

neuroendocrine  
control: revision of human observations and mechanistic insight from rodents. Frontiers in  
neuroendocrinology. 2015 Jul 1;38:12-36. 
 
312. Sørensen K, Mouritsen A, Aksglaede L, Hagen CP, Mogensen SS, Juul A. Recent 
secular trends in pubertal timing: implications for evaluation and diagnosis of precocious 
puberty. Hormone research in paediatrics. 2012;77(3):137-45. 
 
313. Kaltiala-Heino R, Marttunen M, Rantanen P, Rimpelä M. Early puberty is 
associated with mental health problems in middle adolescence. Social science & medicine. 
2003 Sep 1;57(6):1055-64. 
 
314. Henrichs KL, McCauley HL, Miller E, Styne DM, Saito N, Breslau J. Early 
menarche and childhood adversities in a nationally representative sample. International 
journal of pediatric endocrinology. 2014 Dec 1;2014(1):14. 
 
315. Dunger DB, Ahmed ML, Ong KK. Early and late weight gain and the timing of 
puberty. Molecular and cellular endocrinology. 2006 Jul 25;254:140-5. 
 



 
 

387 

316. Zhang L, Zhang D, Sun Y. Adverse childhood experiences and early pubertal 
timing among girls: a meta-analysis. International journal of environmental research and 
public health. 2019 Jan;16(16):2887. 
 
317. Ellis BJ, Essex MJ. Family environments, adrenarche, and sexual maturation: A 
longitudinal test of a life history model. Child development. 2007 Nov;78(6):1799-817. 
 
318. Ellis BJ. Timing of pubertal maturation in girls: an integrated life history approach. 
Psychological bulletin. 2004 Nov;130(6):920. 
 
 
319. Weinraub M, Clemens LP, Sockloff A, Ethridge T, Gracely E, Myers B. The 
development of sex role stereotypes in the third year: Relationships to gender labeling, 
gender identity, sex-types toy preference, and family characteristics. Child development. 
1984 Aug 1:1493-503. 
 
320. World health organisaition, Gender Disparities in Mental Health. 2013. 
 
321. Almuneef M, ElChoueiry N, Saleheen HN, Al-Eissa M. Gender-based disparities 
in the impact of adverse childhood experiences on adult health: findings from a national 
study in the Kingdom of Saudi Arabia. International journal for equity in health. 2017 Dec 
1;16(1):90. 
 
322. Bellis MA, Hughes K, Leckenby N, Perkins C, Lowey H. National household 
survey of adverse childhood experiences and their relationship with resilience to health-
harming behaviors in England. BMC medicine. 2014 Dec 1;12(1):72. 
 
323. Compas BE. Coping with stress during childhood and adolescence. Psychological 
bulletin. 1987 May;101(3):393. 
 
324. Camisasca E, Miragoli S, Di Blasio P, Grych J. Children’s coping strategies to 

inter-parental  
conflict: The moderating role of attachment. Journal of child and family studies. 2017 Apr 

1;26(4):1099- 
111. 
 
325. Frydenberg E. Adolescent coping styles and strategies: Is there functional and 
dysfunctional coping?. Journal of Psychologists and Counsellors in Schools. 1991 
Nov;1:35-42. 
 
326. Ong E, Thompson C. The importance of coping and emotion regulation in the 
occurrence of suicidal behavior. Psychological reports. 2019 Aug;122(4):1192-210. 
 
327. Compas BE, Jaser SS, Dunbar JP, Watson KH, Bettis AH, Gruhn MA, Williams 
EK. Coping and emotion regulation from childhood to early adulthood: Points of 
convergence and divergence. Australian journal of psychology. 2014 Jun;66(2):71-81. 
 
328. Else-Quest NM, Hyde JS, Goldsmith HH, Van Hulle CA. Gender differences in 
temperament: a meta-analysis. Psychological bulletin. 2006 Jan;132(1):33. 
 
329. McLean CP, Anderson ER. Brave men and timid women? A review of the gender 
differences in fear and anxiety. Clinical psychology review. 2009 Aug 1;29(6):496-505. 
 
330. Zahn-Waxler C, Crick NR, Shirtcliff EA, Woods KE. The origins and development 
of psychopathology in females and males. 2006. 
 
331. Nolen-Hoeksema S. Emotion regulation and psychopathology: The role of gender. 
Annual review of clinical psychology. 2012 Apr 27;8:161-87. 
 



 
 

388 

332. Ruigrok AN, Salimi-Khorshidi G, Lai MC, Baron-Cohen S, Lombardo MV, Tait RJ, 
Suckling J. A meta-analysis of sex differences in human brain structure. Neuroscience & 
Biobehavioral Reviews. 2014 Feb 1;39:34-50. 
 
333. Ristori J, Cocchetti C, Romani A, Mazzoli F, Vignozzi L, Maggi M, Fisher AD. Brain 
sex differences related to gender identity development: Genes or hormones?. International 
Journal of Molecular Sciences. 2020 Jan;21(6):2123. 
 
334. Nolen-Hoeksema S. Sex differences in depression. Stanford University Press; 
1990. 
 
335. Michl LC, McLaughlin KA, Shepherd K, Nolen-Hoeksema S. Rumination as a 
mechanism linking stressful life events to symptoms of depression and anxiety: 
Longitudinal evidence in early adolescents and adults. Journal of abnormal psychology. 
2013 May;122(2):339. 
 
336. Nolen-Hoeksema S. Responses to depression and their effects on the duration of 
depressive episodes. Journal of abnormal psychology. 1991 Nov;100(4):569. 
 
337. Östberg V, Almquist YB, Folkesson L, Låftman SB, Modin B, Lindfors P. The 
complexity of stress in mid-adolescent girls and boys. Child Indicators Research. 2015 Jun 
1;8(2):403-23. 
 
338. Vaswani N. Encouraging help-seeking behaviours among vulnerable young men: 
A review of the literature. 2014. 
 
339. Benenson JF, Koulnazarian M. Sex differences in help-seeking appear in early 
childhood. British Journal of Developmental Psychology. 2008 Jun;26(2):163-9. 
 
340. Chaplin TM, Aldao A. Gender differences in emotion expression in children: A 
meta-analytic review. Psychological bulletin. 2013 Jul;139(4):735. 
 
341. Sheerin J. The effect of gender and parental depression on internalising problems 
in adolescents with a chronically ill parent. 2017. 
 
342. Cassil AK. Parental depression and child peer relations. Fuller Theological 
Seminary, School of Psychology; 2013. 
 
343. Hilt LM. A biopsychosocial approach to rumination in young adolescent girls. Yale 
University; 2009. 
 
344. Kerr ME, Bowen M. Family evaluation: The role of the family as an emotional unit 
that governs individual behavior and development. Markham, Ontario: Penguin Books. 
1988. 
 
345. Bandura A, Walters RH. Social learning theory. Englewood Cliffs, NJ: Prentice-
hall; 1977 Mar. 
 
346. La Clare H. The impact of childhood chronic Illness on the family: Psychosocial 
adjustment of siblings. 2013. 
 
347. Masarik AS, Conger RD. Stress and child development: A review of the family 
stress model. Current Opinion in Psychology. 2017 Feb 1;13:85-90. 
 
348. Newland LA. Family well-being, parenting, and child well-being: Pathways to 
healthy adjustment. Clinical Psychologist. 2015 Mar;19(1):3-14. 
 
349. Newland LA, Giger JT, Lawler MJ, Carr ER, Dykstra EA, Roh S. Subjective well-
being for children in a rural community. Journal of Social Service Research. 2014 Oct 
20;40(5):642-61. 



 
 

389 

 
350. Conger RD, Conger KJ, Elder Jr GH, Lorenz FO, Simons RL, Whitbeck LB. A 
family process model of economic hardship and adjustment of early adolescent boys. Child 
development. 1992 Jun;63(3):526-41. 
 
351. Conger RD, Conger KJ, Elder GH, Lorenz FO, Simons RL, Whitbeck LB. Family 
economic stress and adjustment of early adolescent girls. Developmental psychology. 
1993 Mar;29(2):206. 
 
352. Conger RD, Wallace LE, Sun Y, Simons RL, McLoyd VC, Brody GH. Economic 
pressure in African American families: a replication and extension of the family stress 
model. Developmental psychology. 2002 Mar;38(2):179. 
 
353. Linver MR, Brooks-Gunn J, Kohen DE. Family processes as pathways from 
income to young children's development. Developmental psychology. 2002 
Sep;38(5):719. 
 
354. Schoon I, Hope S, Ross A, Duckworth K. Family hardship and children's 
development: the early years. Longitudinal and Life Course Studies. 2010;1(3):209-22. 
 
355. Barnett MA. Economic disadvantage in complex family systems: Expansion of 
family stress models. Clinical child and family psychology review. 2008 Sep 1;11(3):145-
61. 
 
356. Yen CF, Yang P, Wu YY, Cheng CP. The relation between family adversity and 
social anxiety among adolescents in Taiwan: effects of family function and self-esteem. 
The Journal of nervous and mental disease. 2013 Nov 1;201(11):964-70. 
 
357. Roustit C, Campoy E, Chaix B, Chauvin P. Exploring mediating factors in the 
association between parental psychological distress and psychosocial maladjustment in 
adolescence. European child & adolescent psychiatry. 2010 Jul 1;19(7):597-604. 
 
358. O’Neill AC, Kuhlmeier VA, Craig WM. Examining the association between 
parenting and psychosomatic problems: self-esteem as a mediator across ages in early 
adolescence. International Journal of Adolescence and Youth. 2019 Apr 3;24(2):137-48. 
 
359. Wilkinson RB. The role of parental and peer attachment in the psychological 
health and self-esteem of adolescents. Journal of youth and adolescence. 2004 Dec 
1;33(6):479-93. 
 
360. Guo L, Tian L, Huebner ES. Family dysfunction and anxiety in adolescents: A 
moderated mediation model of self-esteem and perceived school stress. Journal of school 
psychology. 2018 Aug 1;69:16-27. 
 
361. Hunter SB, Barber BK, Stolz HE. Extending knowledge of parents’ role in 
adolescent development: The mediating effect of self-esteem. Journal of Child and Family 
Studies. 2015 Aug 1;24(8):2474-84. 
 
362. Mäntymaa M, Puura K, Luoma I, Latva R, Salmelin RK, Tamminen T. Predicting 
internalizing and externalizing problems at five years by child and parental factors in 
infancy and toddlerhood. Child Psychiatry & Human Development. 2012 Apr 1;43(2):153-
70. 
 
363. Pinquart M. Featured article: Depressive symptoms in parents of children with 
chronic health conditions: A meta-analysis. Journal of pediatric psychology. 2019 Mar 
1;44(2):139-49. 
 
364. Gelfand DM, Teti DM. The effects of maternal depression on children. Clinical 
psychology review. 1990 Jan 1;10(3):329-53. 
 



 
 

390 

365. Kingston D, Tough S, Whitfield H. Prenatal and postpartum maternal 
psychological distress and infant development: a systematic review. Child Psychiatry & 
Human Development. 2012 Oct 1;43(5):683-714. 
 
366. Bell K, Bloor K, Hewitt C. How Do undiagnosed symptoms of maternal 
psychological distress during the postnatal period affect child developmental outcomes?. 
Maternal and child health journal. 2019 Sep 15;23(9):1187-95. 
 
367. Giallo R, Woolhouse H, Gartland D, Hiscock H, Brown S. The emotional–
behavioural functioning of children exposed to maternal depressive symptoms across 
pregnancy and early childhood: a prospective Australian pregnancy cohort study. 
European child & adolescent psychiatry. 2015 Oct 1;24(10):1233-44. 
 
368. Dean K, Stevens H, Mortensen PB, Murray RM, Walsh E, Pedersen CB. Full 
spectrum of psychiatric outcomes among offspring with parental history of mental disorder. 
Archives of general psychiatry. 2010 Aug 1;67(8):822-9. 
 
369. Kiernan KE, Mensah FK. Poverty, maternal depression, family status and 
children's cognitive and behavioural development in early childhood: A longitudinal study. 
Journal of Social Policy. 2009 Oct;38(4):569-88. 
 
370. Mensah FK, Kiernan KE. Parents’ mental health and children’s cognitive and 
social development. Social psychiatry and psychiatric epidemiology. 2010 Nov 
1;45(11):1023-35. 
 
371. Flouri E, Sarmadi Z, Francesconi M. Paternal psychological distress and child 
problem behavior from early childhood to middle adolescence. Journal of the American 
Academy of Child & Adolescent Psychiatry. 2019 Apr 1;58(4):453-8. 
 
372. Sieh DS. The impact of parents' chronic medical condition on children (Doctoral 
dissertation, Universiteit van Amsterdam [Host]). 2012. 
 
373. Sairanen E, Lappalainen P, Hiltunen A. Psychological inflexibility explains distress 
in parents whose children have chronic conditions. PloS one. 2018 Jul 25;13(7):e0201155. 
 
374. Anclair M, Hovén E, Lannering B, Boman KK. Parental fears following their child's 
brain tumor diagnosis and treatment. Journal of Pediatric Oncology Nursing. 2009 
Mar;26(2):68-74. 
 
375. Lindström C, Åman J, Norberg AL. Increased prevalence of burnout symptoms in 
parents of chronically ill children. Acta paediatrica. 2010 Mar;99(3):427-32. 
 
376. Abramson LY, Metalsky GI, Alloy LB. Hopelessness depression: A theory-based 
subtype of depression. Psychological review. 1989 Apr;96(2):358. 
 
377. Carpentier MY, Mullins LL, Chaney JM, Wagner JL. The relationship of illness 
uncertainty and attributional style to long-term psychological distress in parents of children 
with type 1 diabetes mellitus. Children's Health Care. 2006 Jun 1;35(2):141-54. 
 
378. Easter G, Sharpe L, J. Hunt C. Systematic review and meta-analysis of anxious 
and depressive symptoms in caregivers of children with asthma. Journal of pediatric 
psychology. 2015 Aug 1;40(7):623-32. 
 
379. Lovejoy MC, Graczyk PA, O'Hare E, Neuman G. Maternal depression and 
parenting behavior: A meta-analytic review. Clinical psychology review. 2000 Aug 
1;20(5):561-92. 
 
380. McLearn KT, Minkovitz CS, Strobino DM, Marks E, Hou W. Maternal depressive 
symptoms at 2 to 4 months post partum and early parenting practices. Archives of 
pediatrics & adolescent medicine. 2006 Mar 1;160(3):279-84. 



 
 

391 

 
381. McLearn KT, Minkovitz CS, Strobino DM, Marks E, Hou W. The timing of maternal 
depressive symptoms and mothers' parenting practices with young children: implications 
for pediatric practice. Pediatrics. 2006 Jul 1;118(1):e174-82. 
 
382. Jenkins AI, Fredman SJ, Le Y, Sun X, Brick TR, Skinner OD, McHale SM. 
Prospective associations between depressive symptoms and marital satisfaction in Black 
couples. Journal of Family Psychology. 2019 Aug 1. 
 
383. Aggarwal S, Kataria D, Prasad S. A comparative study of quality of life and marital 
satisfaction in patients with depression and their spouses. Asian journal of psychiatry. 
2017 Dec 1;30:65-70. 
 
384. Loechner J, Sfärlea A, Starman K, Oort F, Thomsen LA, Schulte-Körne G, Platt 
B. Risk of depression in the offspring of parents with depression: The role of emotion 
regulation, cognitive style, parenting and life events. Child Psychiatry & Human 
Development. 2019 Nov 5:1-6. 
 
385. Wong O, Nguyen T, Thomas N, Thomson-Salo F, Handrinos D, Judd F. Perinatal 
mental health: Fathers–the (mostly) forgotten parent. Asia-Pacific Psychiatry. 2016 
Dec;8(4):247-55. 
 
386. Panter-Brick C, Burgess A, Eggerman M, McAllister F, Pruett K, Leckman JF. 
Practitioner review: engaging fathers–recommendations for a game change in parenting 
interventions based on a systematic review of the global evidence. Journal of child 
psychology and psychiatry. 2014 Nov;55(11):1187-212. 
 
387. Ramchandani PG, Stein A, O'CONNOR TG, Heron JO, Murray L, Evans J. 
Depression in men in the postnatal period and later child psychopathology: a population 
cohort study. Journal of the American Academy of Child & Adolescent Psychiatry. 2008 
Apr 1;47(4):390-8. 
 
388. Ramchandani PG, O’Connor TG, Evans J, Heron J, Murray L, Stein A. The effects 

of pre-and  
postnatal depression in fathers: a natural experiment comparing the effects of exposure to 

depression  
on offspring. Journal of Child Psychology and Psychiatry. 2008 Oct;49(10):1069-78. 
 
389. Psychogiou L, Moberly NJ, Parry E, Nath S, Kallitsoglou A, Russell G. Parental 
depressive symptoms, children’s emotional and behavioural problems, and parents’ 
expressed emotion—Critical and positive comments. PloS one. 2017 Oct 
18;12(10):e0183546. 
 
390. Narayanan MK, Nærde A. Associations between maternal and paternal 
depressive symptoms and early child behavior problems: Testing a mutually adjusted 
prospective longitudinal model. Journal of affective disorders. 2016 May 15;196:181-9. 
 
391. Chen E, Brody GH, Miller GE. Childhood close family relationships and health. 
American Psychologist. 2017 Sep;72(6):555. 
 
392. Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device. 
Journal of marital and family therapy. 1983 Apr;9(2):171-80. 
 
393. Barker B, Iles JE, Ramchandani PG. Fathers, fathering and child 
psychopathology. Current opinion in psychology. 2017 Jun 1;15:87-92. 
 
394. Bowlby J. Maternal care and mental health. Geneva: World Health Organization; 
1951 Mar. 
 



 
 

392 

395. Bowlby J, World Health Organization. Maternal care and mental health: A report 
prepared on behalf of the World Health Organization as a contribution to the United 
Nations programme for the welfare of homeless children. World Health Organization; 
1952. 
 
396. Bowlby J, Ainsworth M, Boston M, Rosenbluth D. The effects of mother-child 
separation: a follow-up study. British Journal of Medical Psychology. 1956 Sep;29(3-
4):211-47. 
 
397. Bowlby J. Attachment, communication, and the therapeutic process. A secure 
base: Parent-child attachment and healthy human development. 1988: 137–157. 
 
398. Davey M, Kissil K, Lynch L. Helping children and families cope with parental 
illness: A Clinician's Guide. Routledge; 2016 Mar 31. 
 
399. Sieh DS, Oort FJ, Visser-Meily JM, Meijer AM. Mediators for internalizing 
problems in adolescents of parents with chronic medical condition. Journal of 
Developmental and Physical Disabilities. 2014 Feb 1;26(1):67-82. 
 
400. Sroufe LA, Egeland B, Carlson EA, Collins WA. The development of the person: 
The Minnesota study of risk and adaptation from birth to adulthood. Guilford Press; 2009 
Feb 20. 
 
401. Zubrick SR, Lucas N, Westrupp EM, Nicholson JM. Parenting measures in the 
Longitudinal Study of Australian Children: Construct validity and measurement quality, 
Waves 1 to 4. LSAC technical paper. 2014 Apr;12:1-10. 
 
402. Zvara BJ, Sheppard KW, Cox M. Bidirectional effects between parenting 
sensitivity and child behavior: A cross-lagged analysis across middle childhood and 
adolescence. Journal of Family Psychology. 2018 Jun;32(4):484. 
 
403. Beijersbergen MD, Juffer F, Bakermans-Kranenburg MJ, van IJzendoorn MH. 
Remaining or becoming secure: parental sensitive support predicts attachment continuity 
from infancy to adolescence in a longitudinal adoption study. Developmental psychology. 
2012 Sep;48(5):1277. 
 
404. Masten AS. Global perspectives on resilience in children and youth. Child 
development. 2014 Jan;85(1):6-20. 
 
405. Calafat A, García F, Juan M, Becoña E, Fernández-Hermida JR. Which parenting 
style is more protective against adolescent substance use? Evidence within the European 
context. Drug and alcohol dependence. 2014 May 1;138:185-92. 
 
406. Martínez I, Murgui S, García OF, García F. Parenting in the digital era: Protective 
and risk parenting styles for traditional bullying and cyberbullying victimization. Computers 
in Human Behavior. 2019 Jan 1;90:84-92. 
 
407. Reuben JD, Shaw DS, Neiderhiser JM, Natsuaki MN, Reiss D, Leve LD. Warm 

parenting and  
effortful control in toddlerhood: Independent and interactive predictors of school-age 

externalizing  
behavior. Journal of abnormal child psychology. 2016 Aug 1;44(6):1083-96. 
 
408. Stormshak EA, Bierman KL, McMahon RJ, Lengua LJ. Parenting practices and 
child disruptive behavior problems in early elementary school. Journal of clinical child 
psychology. 2000 Feb 1;29(1):17-29. 
 
409. Eisenberg N, Valiente C, Spinrad TL, Cumberland A, Liew J, Reiser M, Zhou Q, 
Losoya SH. Longitudinal relations of children’s effortful control, impulsivity, and negative 



 
 

393 

emotionality to their externalizing, internalizing, and co-occurring behavior problems. 
Developmental psychology. 2009 Jul;45(4):988. 
 
 
410. Kawabata Y, Alink LR, Tseng WL, Van Ijzendoorn MH, Crick NR. Maternal and 
paternal parenting styles associated with relational aggression in children and 
adolescents: A conceptual analysis and meta-analytic review. Developmental review. 
2011 Dec 1;31(4):240-78. 
 
411. Alegre A, Benson MJ, Pérez-Escoda N. Maternal warmth and early adolescents’ 
internalizing symptoms and externalizing behavior: Mediation via emotional insecurity. The 
Journal of Early Adolescence. 2014 Aug;34(6):712-35. 
 
412. Flouri E, Malmberg LE. Father involvement, family poverty and adversity, and 
young children’s behaviour in intact two-parent families. Longitudinal and Life Course 
Studies. 2012 Mar 21;3(2):254-67. 
 
413. Pugh KL, Farrell AD. The impact of maternal depressive symptoms on 
adolescents’ aggression: Role of parenting and family mediators. Journal of Child and 
Family Studies. 2012 Aug 1;21(4):589-602. 
 
414. Karazsia BT, Wildman BG. The mediating effects of parenting behaviors on 
maternal affect and reports of children’s behavior. Journal of Child and Family Studies. 
2009 Jun 1;18(3):342-9. 
 
415. Kane P, Garber J. Parental depression and child externalizing and internalizing 
symptoms: Unique effects of fathers’ symptoms and perceived conflict as a mediator. 
Journal of Child and Family Studies. 2009 Aug 1;18(4):465-72. 
 
416. Burt KB, Van Dulmen MH, Carlivati J, Egeland B, Alan Sroufe L, Forman DR, 
Appleyard K, Carlson EA. Mediating links between maternal depression and offspring 
psychopathology: The importance of independent data. Journal of Child Psychology and 
Psychiatry. 2005 May;46(5):490-9. 
 
417. Mills-Koonce WR, Willoughby MT, Zvara B, Barnett M, Gustafsson H, Cox MJ, 
Family life project key investigators. Mothers' and fathers' sensitivity and children's 
cognitive development in low-income, rural families. Journal of Applied Developmental 
Psychology. 2015 May 1;38:1-0. 
 
418. Breiner H, Ford M, Gadsden VL, National Academies of Sciences, Engineering, 
and Medicine. Parenting knowledge, attitudes, and practices. InParenting matters: 
Supporting parents of children ages 0-8 2016 Nov 21. National Academies Press (US). 
 
419. Feldman R. Sensitive periods in human social development: New insights from 
research on oxytocin, synchrony, and high-risk parenting. Development and 
psychopathology. 2015 May;27(2):369-95. 
 
420. Whittle S, Simmons JG, Dennison M, Vijayakumar N, Schwartz O, Yap MB, 
Sheeber L, Allen NB. Positive parenting predicts the development of adolescent brain 
structure: a longitudinal study. Developmental cognitive neuroscience. 2014 Apr 1;8:7-17. 
 
421. Lara L, Saracostti M. Effect of parental involvement on children’s academic 
achievement in Chile. Frontiers in psychology. 2019;10:1464. 
 
422. Tsurkan T.  Parental involvement in children's education. 2016(5): p. 390-393. 
 
423. Badri M, Al Qubaisi A, Al Rashedi A, Yang G. The causal relationship between 
parental involvement and children's behavioural adjustment to KG-1 schooling. 
International Journal of Child Care and Education Policy. 2014 Dec 1;8(1):3. 
 



 
 

394 

424. El Nokali NE, Bachman HJ, Votruba-Drzal E. Parent involvement and children’s 
academic and social development in elementary school. Child development. 2010 
May;81(3):988-1005. 
 
425. Lamb ME, Pleck JH, Charnov EL, Levine JA. A biosocial perspective on paternal 
behavior and involvement. Parenting across the life span: Biosocial dimensions. 
1987:111-42. 
 
426. Norman H. Paternal involvement in childcare: how can it be classified and what 
are the key influences?. Families, Relationships and Societies. 2017 Mar 23;6(1):89-105. 
 
427. Hernández-Alava M, Popli G. Children’s development and parental input: 
evidence from the UK millennium cohort study. Demography. 2017 Apr 1;54(2):485-511. 
 
428. McMunn A, Martin P, Kelly Y, Sacker A. Fathers’ involvement: Correlates and 
consequences for child socioemotional behavior in the United Kingdom. Journal of Family 
Issues. 2017 Jun;38(8):1109-31. 
 
429. Kroll ME, Carson C, Redshaw M, Quigley MA. Early father involvement and 
subsequent child behaviour at ages 3, 5 and 7 years: Prospective analysis of the UK 
millennium cohort study. PloS one. 2016 Sep 21;11(9):e0162339. 
 
430. Chen YC, Fish MC. Parental involvement of mothers with chronic illness and 
children’s academic achievement. Journal of Family Issues. 2013 May;34(5):583-606. 
 
431. Gutierrez-Galve L, Stein A, Hanington L, Heron J, Ramchandani P. Paternal 
depression in the postnatal period and child development: mediators and moderators. 
Pediatrics. 2015 Feb 1;135(2):e339-47. 
 
432. Lawrence E. The impact of chronic illness on the family. IG Living, 2012: p. 20-25. 
 
433. Eriksson E, Wejåker M, Danhard A, Nilsson A, Kristofferzon ML. Living with a 
spouse with chronic illness–the challenge of balancing demands and resources. BMC 
public health. 2019 Dec 1;19(1):422. 
 
434. Revenson TA, Deborah Majerovitz S. The effects of chronic illness on the spouse. 
Social resources as stress buffers. Arthritis & Rheumatism: Official Journal of the 
American College of Rheumatology. 1991 Jun;4(2):63-72. 
 
435. Berger LM, McLanahan SS. Income, relationship quality, and parenting: 
Associations with child development in two-parent families. Journal of Marriage and 
Family. 2015 Aug;77(4):996-1015. 
 
436. Visser A, Huizinga GA, Hoekstra HJ, Van Der Graaf WT, Klip EC, Pras E, 
Hoekstra-Weebers JE. Emotional and behavioural functioning of children of a parent 
diagnosed with cancer: a cross-informant perspective. Psycho-Oncology: Journal of the 
Psychological, Social and Behavioral Dimensions of Cancer. 2005 Sep;14(9):746-58. 
 
437. Leung CY, Leung GM, Schooling CM. Behavioral problem trajectories and self-
esteem changes in relation with adolescent depressive symptoms: a longitudinal study. 
Social psychiatry and psychiatric epidemiology. 2018 Jul 1;53(7):673-84. 
 
438. Trzesniewski KH, Donnellan MB, Moffitt TE, Robins RW, Poulton R, Caspi A. Low 
self-esteem during adolescence predicts poor health, criminal behavior, and limited 
economic prospects during adulthood. Developmental psychology. 2006 Mar;42(2):381. 
 
439. Southall D, Roberts JE. Attributional style and self-esteem in vulnerability to 
adolescent depressive symptoms following life stress: A 14-week prospective study. 
Cognitive Therapy and Research. 2002 Oct 1;26(5):563-79. 
 



 
 

395 

440. Henriksen IO, Ranøyen I, Indredavik MS, Stenseng F. The role of self-esteem in 
the development of psychiatric problems: a three-year prospective study in a clinical 
sample of adolescents. Child and adolescent psychiatry and mental health. 2017 Dec 
1;11(1):68. 
 
441. Capelatto IV, Lima RF, Ciasca SM, Salgado-Azoni CA. Cognitive functions, self-
esteem and self-concept of children with attention deficit and hyperactivity disorder. 
Psicologia: reflexão e Crítica. 2014;27(2):331-40. 
 
442. Mann MM, Hosman CM, Schaalma HP, De Vries NK. Self-esteem in a broad-
spectrum approach for mental health promotion. Health education research. 2004 Aug 
1;19(4):357-72. 
 
443. Manav G, Ocakcı AF. Play model for “evaluation of self-concept of children with 
cancer”. Iranian Journal of Nursing and Midwifery Research. 2016 Mar;21(2):124. 
 
444. Roberts H. The adolescent self: Strategies for self-management, self-soothing, 
and self-esteem in adolescents. By David B. Wexler New York, London: WW Norton & 
Company. 1991. 192 pp.£ 16.95. The British Journal of Psychiatry. 1993 Jan;162(1):135-
. 
 
445. Mulligan A. The relationship between self-esteem and mental health outcomes in 
children and youth. 2011. 
 
446. Orth U, Robins RW, Meier LL. Disentangling the effects of low self-esteem and 

stressful  
events on depression: Findings from three longitudinal studies. Journal of personality and 

social  
psychology. 2009 Aug;97(2):307. 
 
447. Tian L, Liu L, Shan N. Parent–child relationships and resilience among Chinese 
adolescents: The mediating role of self-esteem. Frontiers in psychology. 2018 Jun 
21;9:1030. 
 
448. Ferro MA, Boyle MH. The impact of chronic physical illness, maternal depressive 
symptoms, family functioning, and self-esteem on symptoms of anxiety and depression in 
children. Journal of abnormal child psychology. 2015 Jan 1;43(1):177-87. 
 
449. Moffitt TE. Adolescence-limited and life-course-persistent antisocial behavior: a 
developmental taxonomy. Psychological review. 1993 Oct;100(4):674. 
 
450. Broidy LM, Nagin DS, Tremblay RE, Bates JE, Brame B, Dodge KA, Fergusson 
D, Horwood JL, Loeber R, Laird R, Lynam DR. Developmental trajectories of childhood 
disruptive behaviors and adolescent delinquency: a six-site, cross-national study. 
Developmental psychology. 2003 Mar;39(2):222. 
 
451. Nagin DS, Land KC. Age, criminal careers, and population heterogeneity: 
Specification and estimation of a nonparametric, mixed Poisson model. Criminology. 1993 
Aug;31(3):327-62. 
 
452. Odgers CL, Moffitt TE, Broadbent JM, Dickson N, Hancox RJ, Harrington H, 
Poulton R, Sears MR, Thomson WM, Caspi A. Female and male antisocial trajectories: 
From childhood origins to adult outcomes. Development and psychopathology. 2008 Mar 
1;20(2):673. 
 
453. Flouri E, Papachristou E, Midouhas E, Joshi H, Ploubidis GB, Lewis G. Early 
adolescent outcomes of joint developmental trajectories of problem behavior and IQ in 
childhood. European child & adolescent psychiatry. 2018 Dec 1;27(12):1595-605. 
 



 
 

396 

454. Gutman LM, Joshi H, Schoon I. Developmental trajectories of conduct problems 
and cumulative risk from early childhood to adolescence. Journal of youth and 
adolescence. 2019 Feb 15;48(2):181-98. 
 
455. Thompson R, Tabone JK, Litrownik AJ, Briggs EC, Hussey JM, English DJ, 
Dubowitz H. Early adolescent risk behavior outcomes of childhood externalizing 
behavioral trajectories. The Journal of Early Adolescence. 2011 Apr;31(2):234-57. 
 
456. Pingault JB, Tremblay RE, Vitaro F, Carbonneau R, Genolini C, Falissard B, Côté 
SM. Childhood trajectories of inattention and hyperactivity and prediction of educational 
attainment in early adulthood: a 16-year longitudinal population-based study. American 
Journal of Psychiatry. 2011 Nov;168(11):1164-70. 
 
457. Sentse M, Kretschmer T, de Haan A, Prinzie P. Conduct problem trajectories 
between age 4 and 17 and their association with behavioral adjustment in emerging 
adulthood. Journal of youth and adolescence. 2017 Aug 1;46(8):1633-42. 
 
458. Korhonen M, Luoma I, Salmelin RK, Helminen M, Kaltiala-Heino R, Tamminen T. 
The trajectories of child’s internalizing and externalizing problems, social competence and 
adolescent self-reported problems in a Finnish normal population sample. School 
Psychology International. 2014 Dec;35(6):561-79. 
 
459. Vella SA, Gardner LA, Swann C, Allen MS. Trajectories and predictors of risk for 
mental health problems throughout childhood. Child and adolescent mental health. 2019 
May;24(2):142-8. 
 
 
460. Fanti KA, Henrich CC. Trajectories of pure and co-occurring internalizing and 
externalizing problems from age 2 to age 12: findings from the National Institute of Child 
Health and Human Development Study of Early Child Care. Developmental psychology. 
2010 Sep;46(5):1159. 
 
461. Weeks M, Cairney J, Wild TC, Ploubidis GB, Naicker K, Colman I. Early-life 
predictors of internalizing symptom trajectories in Canadian children. Depression and 
anxiety. 2014 Jul;31(7):608-16. 
 
462. Nivard MG, Lubke GH, Dolan CV, Evans DM, St Pourcain B, Munafò MR, 
Middeldorp CM. Joint developmental trajectories of internalizing and externalizing 
disorders between childhood and adolescence. Development and Psychopathology. 
2017;29(3):919-28. 
 
463. Stoolmiller M, Kim HK, Capaldi DM. The course of depressive symptoms in men 
from early adolescence to young adulthood: identifying latent trajectories and early 
predictors. Journal of abnormal psychology. 2005 Aug;114(3):331. 
 
464. Naicker K, Wickham M, Colman I. Timing of first exposure to maternal depression 
and adolescent emotional disorder in a national Canadian cohort. PloS one. 2012 Mar 
26;7(3):e33422. 
 
465. Meng YY, Babey SH, Wolstein J. Asthma-related school absenteeism and school 
concentration of low-income students in California. Preventing chronic disease. 2012;9. 
 
466. Cas AG, Frankenberg E, Suriastini W, Thomas D. The impact of parental death 
on child well-being: evidence from the Indian Ocean tsunami. Demography. 2014 Apr 
1;51(2):437-57. 
 
467. Senne JN. Death and schooling decisions over the short and long run in rural 
Madagascar. Journal of Population Economics. 2014 Apr 1;27(2):497-528. 
 



 
 

397 

468. Adda J, Bjorklund A, Holmlund H. The role of mothers and fathers in providing 
skills: Evidence from parental deaths. 2011. 
 
469. Booth MZ, Gerard JM. Self-esteem and academic achievement: a comparative 
study of adolescent students in England and the United States. Compare: A Journal of 
Comparative and International Education. 2011 Sep 1;41(5):629-48. 
 
470. Sato K, Yuki M. The association between self-esteem and happiness differs in 
relationally mobile vs. stable interpersonal contexts. Frontiers in Psychology. 2014 Oct 
9;5:1113. 
 
471. Chacko CM, Abraham SS. Academic performance, self-esteem and happiness 
among adolescents in Kerala. The International Journal of Indian Psychology. 
2017;4(4):47-54. 
 
472. Hansen K, Johnson J, Calderwood L, Mostafa T, Platt L, Rosenberg R, Smith K. 
Millennium cohort study: a guide to the datasets. Centre for Longitudinal Studies. Institute 
of Education, University of London: London. 2014. 
 
473. Ipsos MO. Millennium cohort study sixth sweep (MCS6): Technical Report. 
London: Ipsos Mori Social Research Institute. 2016. 
 
474. Hansen K, Jones E, Joshi H, Budge D. Millennium Cohort Study Fourth Survey: 
A user’s guide to initial findings. London: Centre for Longitudinal Studies, University of 
London. 2010 Dec. 
 
475. Gallop K, Rose N, Wallace E, Williams R, Cleary A, Thompson A, Burston K, 
Frere-Smith T, Dangerfield P, Tietz S. Millennium Cohort Study Fifth Sweep (MCS5). Ipsos 
MORI. 2013 May. 
 
476. Connelly R, Platt L. Cohort profile: UK millennium Cohort study (MCS). 
International journal of epidemiology. 2014 Dec 1;43(6):1719-25. 
 
477. Ketende S,  Jones E.  Millennim Cohort Study: User guide to analysing MCS data 

using  
STATA. London: Centre for Longitudinal Studies, Institute of Education, 2011. 
 
478. Dex S, Joshi H. Millennium Cohort Study First Survey: A user  guide to initial 
findings. Centre for Longitudinal Studies, Institute of Education, University of London; 
2004. 
 
479. Fitzsimons E, Agalioti-Sgompou V, Calderwood L, Gilbert E, Haselden L, Johnson 
J, Smith K. Millennium cohort study sixth survey 2015-2016: User guide. Center for 
Longitudinal Studies: London, UK. 2017. 
 
480. Plewis I. The Millennium Cohort Study: Technical report on sampling, Centre for 
Longitudinal Studies. Institute of Education: London, UK. 2007. 
 
481. Cullis A. Infant mortality in the Millennium Cohort Study (MCS) sample areas. 
2007. 
 
482. Millennium Cohort Study. UK Data Service. https://beta.ukdataservice.ac.uk. 
 
483. Goodman R. The strengths and difficulties questionnaire: A research note. Journal 
of child psychology and psychiatry. 1997 Jul;38(5):581-6. 
 
484. Wickham S, Whitehead M, Taylor-Robinson D, Barr B. The effect of a transition 
into poverty on child and maternal mental health: a longitudinal analysis of the UK 
Millennium Cohort Study. The Lancet Public Health. 2017 Mar 1;2(3):e141-8. 
 



 
 

398 

485. Hope S, Pearce A, Whitehead M, Law C. Family employment and child 
socioemotional behaviour: longitudinal findings from the UK Millennium Cohort Study. J 
Epidemiol Community Health. 2014 Oct 1;68(10):950-7. 
 
486. Goodman R. Youth in mind; SDQ-information for researchers and professionals 
about the strengths and difficulties questionnaire. Aailable online at: http://www. sdqinfo. 
org. 2005. 
 
487. Mensah FK, Kiernan KE. Maternal general health and children's cognitive 
development and behaviour in the early years: findings from the Millennium Cohort Study. 
Child: care, health and development. 2011 Jan;37(1):44-54. 
 
488. Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Martinez F, Mitchell EA, 
Pearce N, Sibbald B, Stewart AW. International study of asthma and allergies in childhood 
(ISAAC): Rationale and methods. European respiratory journal. 1995 Mar 1;8(3):483-91. 
 
489. Carson C, Sacker A, Kelly Y, Redshaw M, Kurinczuk JJ, Quigley MA. Asthma in 
children born after infertility treatment: findings from the UK Millennium Cohort Study. 
Human Reproduction. 2013 Feb 1;28(2):471-9. 
 
490. Taylor-Robinson DC, Pearce A, Whitehead M, Smyth R, Law C. Social inequalities 
in wheezing in children: findings from the UK Millennium Cohort Study. European 
Respiratory Journal. 2016 Mar 1;47(3):818-28. 
 
491. Panico L, Stuart B, Bartley M, Kelly Y. Asthma trajectories in early childhood: 
identifying modifiable factors. PLoS One. 2014 Nov 7;9(11):e111922. 
 
492. Calderwood L, Smith K, Rose N, Williams R. Training and accreditation of 
interviewers to carry out physical measurements on the UK Millennium Cohort Study. 
Centre for Longitudinal Studies, University of London: London, UK. 2014. 
 
493. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for 
child overweight and obesity worldwide: international survey. Bmj. 2000 May 
6;320(7244):1240. 
 
494. Cowan CD, Hauser RM, Kominski RA, Levin HM, Lucas SR, Morgan SL, 
Chapman C. Improving the measurement of socioeconomic status for the national 
assessment of educational progress: A theoretical foundation. National Center for 
Education Statistics. 2012 Nov. 
 
495. Hansen K. Millennium Cohort Study: A guide to the datasets. First, Second, Third, 
Fourth and Fifth Surveys. London: Centre for Longitudinal Studies. 2014. 
 
496. Rose D, Pevalin DJ, O'Reilly K. The National Statistics Socio-economic 
Classification: Origins, development and use. Basingstoke: Palgrave Macmillan; 2005 Apr. 
 
497. Department Of Health.  Breastfeeding. London, Department of Health. 2004. 
 
498. World Health Organization. Global strategy for infant and young child feeding. 
2003. 
 
499. Kelly YJ, Watt RG. Breast-feeding initiation and exclusive duration at 6 months by 
social class–results from the Millennium Cohort Study. Public health nutrition. 2005 
Jun;8(4):417-21. 
 
500. Murray J, Burgess S, Zuccolo L, Hickman M, Gray R, Lewis SJ. Moderate alcohol 
drinking in pregnancy increases risk for children's persistent conduct problems: causal 
effects in a Mendelian randomisation study. Journal of child psychology and psychiatry. 
2016 May;57(5):575-84. 
 



 
 

399 

501. British Medical Association. Alcohol and pregnancy Preventing and managing 
fetal alcohol spectrum disorders. British Medical Association. 2016. 
 
502. Van der Hart L. The Pregnancy Book. Inter-Varsity Press; 2012 Dec 17. 
 
503. Safe S. Social: The next steps in the national alcohol strategy. Department of 
Health, Home Office, Department for Education and Skills, Department for Culture, Media 
and Sport. 2007. 
 
504. Royal College of Obstetricians and Gynaecologists, Alcohol and Pregnancy 

Information for  
You. 2015. 
 
505. Gaysina D, Fergusson DM, Leve LD, Horwood J, Reiss D, Shaw DS, Elam KK, 
Natsuaki MN, Neiderhiser JM, Harold GT. Maternal smoking during pregnancy and 
offspring conduct problems: evidence from 3 independent genetically sensitive research 
designs. JAMA psychiatry. 2013 Sep 1;70(9):956-63. 
 
506. de La Rochebrochard E, Joshi H. Siblings and child development. 2013. 
 
507. Ong MY, Eilander J, Saw SM, Xie Y, Meaney MJ, Broekman BF. The influence of 
perceived parenting styles on socio-emotional development from pre-puberty into puberty. 
European child & adolescent psychiatry. 2018 Jan 1;27(1):37-46. 
 
508. Mensah FK, Bayer JK, Wake M, Carlin JB, Allen NB, Patton GC. Early puberty 
and childhood social and behavioral adjustment. Journal of Adolescent Health. 2013 Jul 
1;53(1):118-24. 
 
509. Petersen AC, Crockett L, Richards M, Boxer A. A self-report measure of pubertal 
status: Reliability, validity, and initial norms. Journal of youth and adolescence. 1988 Apr 
1;17(2):117-33. 
 
510. Kelly Y, Goisis A, Sacker A, Cable N, Watt RG, Britton A. What influences 11-
year-olds to drink? Findings from the Millennium Cohort Study. BMC public health. 2016 
Dec 1;16(1):169. 
 
511. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, Walters 
EE, Zaslavsky AM. Short screening scales to monitor population prevalences and trends 
in non-specific psychological distress. Psychological medicine. 2002 Aug;32(6):959-76. 
 
512. Giallo R, D’Esposito F, Christensen D, Mensah F, Cooklin A, Wade C, Lucas N, 
Canterford L, Nicholson JM. Father mental health during the early parenting period: results 
of an Australian population based longitudinal study. Social psychiatry and psychiatric 
epidemiology. 2012 Dec 1;47(12):1907-16. 
 
513. Prochaska JJ, Sung HY, Max W, Shi Y, Ong M. Validity study of the K6 scale as 
a measure of moderate mental distress based on mental health treatment need and 
utilization. International journal of methods in psychiatric research. 2012 Jun;21(2):88-97. 
 
514. Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6 and 
K10 screening scales for psychological distress in the Australian National Survey of Mental 
Health and Well-Being. Psychological medicine. 2003 Feb;33(2):357-62. 
 
515. Lam CB, McHale SM, Crouter AC. Time with peers from middle childhood to late 
adolescence: Developmental course and adjustment correlates. Child development. 2014 
Jul;85(4):1677-93. 
 
516. Kessler RC, Green JG, Gruber MJ, Sampson NA, Bromet E, Cuitan M, Furukawa 
TA, Gureje O, Hinkov H, Hu CY, Lara C. Screening for serious mental illness in the general 
population with the K6 screening scale: results from the WHO World Mental Health (WMH) 



 
 

400 

survey initiative. International journal of methods in psychiatric research. 2010 
Jun;19(S1):4-22. 
 
517. Cairney J, Veldhuizen S, Wade TJ, Kurdyak P, Streiner DL. Evaluation of 2 
measures of psychological distress as screeners for depression in the general population. 
The Canadian Journal of Psychiatry. 2007 Feb;52(2):111-20. 
 
518. Kessler RC, Üstün TB. The world mental health (WMH) survey initiative version 
of the world health organization (WHO) composite international diagnostic interview 
(CIDI). International journal of methods in psychiatric research. 2004 Jun;13(2):93-121. 
 
519. Baillie AJ. Predictive gender and education bias in Kessler's psychological 
distress scale (K10). Social Psychiatry and Psychiatric Epidemiology. 2005 Sep 
1;40(9):743-8. 
 
520. Van Voorhis FL, Maier MF, Epstein JL, Lloyd CM. The impact of family 
involvement on the education of children ages 3 to 8: A focus on literacy and math 
achievement outcomes and social-emotional skills. MDRC. 2013 Oct. 
 
521. Bono ED, Francesconi M, Kelly Y, Sacker A. Early maternal time investment and 
early child outcomes. The Economic Journal. 2016 Oct;126(596):F96-135. 
 
522. National Collaborating Centre for Mental Health (UK. Children's attachment: 
attachment in children and young people who are adopted from care, in care or at high 
risk of going into care. 2015. 
 
523. Rust J, Bennun I, Crowe M, Golombok S. The GRIMS. A psychometric instrument 
for the assessment of marital discord. Journal of Family Therapy. 1990;12(1):45-57. 
 
524. Rosenberg M. Society and the adolescent self-image. Princeton university press; 
2015 Dec 8. 
 
525. Muthén LK, Muthén BO. 1998–2017. Mplus user’s guide. Muthén & Muthén: Los 
Angeles, CA. 2017. 
 
526. Graham JW. Adding missing-data-relevant variables to FIML-based structural 
equation models. Structural Equation Modeling. 2003 Jan 1;10(1):80-100. 
 
527. Dong Y, Peng CY. Principled missing data methods for researchers. SpringerPlus. 
2013 Dec 1;2(1):222. 
 
528. Enders CK, Bandalos DL. The relative performance of full information maximum 
likelihood estimation for missing data in structural equation models. Structural equation 
modeling. 2001 Jul 1;8(3):430-57. 
 
529. Van De Schoot R, Sijbrandij M, Winter SD, Depaoli S, Vermunt JK. The GRoLTS-
checklist: guidelines for reporting on latent trajectory studies. Structural Equation 
Modeling: A Multidisciplinary Journal. 2017 May 4;24(3):451-67. 
 
530. Wothke W. Longitudinal and multigroup modeling with missing data. 2000. 
 
531. Arbuckle JL, Marcoulides GA, Schumacker RE. Full information estimation in the 
presence of incomplete data. Advanced structural equation modeling: Issues and 
techniques. 1996;243:277. 
 
532. Gunzler D, Chen T, Wu P, Zhang H. Introduction to mediation analysis with 
structural equation modeling. Shanghai archives of psychiatry. 2013 Dec;25(6):390. 
 
533. Bollen KA, Stine R. Direct and indirect effects: Classical and bootstrap estimates 
of variability. Sociological methodology. 1990 Jan 1:115-40. 



 
 

401 

 
534. Sobel ME. Asymptotic confidence intervals for indirect effects in structural 
equation models. Sociological methodology. 1982 Jan 1;13:290-312. 
 
535. Hayes AF. Beyond Baron and Kenny: Statistical mediation analysis in the new 
millennium. Communication monographs. 2009 Dec 1;76(4):408-20. 
 
536. Baron RM, Kenny DA. The moderator–mediator variable distinction in social 
psychological research: Conceptual, strategic, and statistical considerations. Journal of 
personality and social psychology. 1986 Dec;51(6):1173. 
 
537. Judd CM, Kenny DA. Process analysis: Estimating mediation in treatment 
evaluations. Evaluation review. 1981 Oct;5(5):602-19. 
 
538. Wood RE, Goodman JS, Beckmann N, Cook A. Mediation testing in management 
research: A review and proposals. Organizational research methods. 2008 Apr;11(2):270-
95. 
 
539. MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A comparison 
of methods to test mediation and other intervening variable effects. Psychological 
methods. 2002 Mar;7(1):83. 
 
540. Pardo A, Román M. Reflections on the Baron and Kenny model of statistical 
mediation. Anales de psicologia. 2013 May 1;29(2):614-23. 
 
541. Fritz MS, MacKinnon DP. Required sample size to detect the mediated effect. 
Psychological science. 2007 Mar;18(3):233-9. 
 
542. Mallinckrodt B, Abraham WT, Wei M, Russell DW. Advances in testing the 
statistical significance of mediation effects. Journal of counseling psychology. 2006 
Jul;53(3):372. 
 
543. Sobel ME. Some new results on indirect effects and their standard errors in 
covariance structure models. Sociological methodology. 1986 Jan 1;16:159-86. 
 
544. MacKinnon DP, Warsi G, Dwyer JH. A simulation study of mediated effect 
measures. Multivariate behavioral research. 1995 Jan 1;30(1):41-62. 
 
545. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and 
comparing indirect effects in multiple mediator models. Behavior research methods. 2008 
Aug 1;40(3):879-91. 
 
546. Shrout PE, Bolger N. Mediation in experimental and nonexperimental studies: new 
procedures and recommendations. Psychological methods. 2002 Dec;7(4):422. 
 
547. MacKinnon DP. Introduction to statistical mediation analysis. Routledge; 2008. 
 
548. Rijnhart JJ, Twisk JW, Chinapaw MJ, de Boer MR, Heymans MW. Comparison of 
methods for the analysis of relatively simple mediation models. Contemporary clinical trials 
communications. 2017 Sep 1;7:130-5. 
 
549. Brown TA. Confirmatory factor analysis for applied research. Guilford publications; 
2015 Jan 7. 
 
550. Muthén LK. Mplus User’s Guide. Los Angeles, CA: Muthén & Muthén 1998–2010. 
Google Scholar. 2016. 
 
551. Bollen KA, Pearl J. Eight myths about causality and structural equation models. 
InHandbook of causal analysis for social research 2013 (pp. 301-328). Springer, 
Dordrecht. 



 
 

402 

 
552. Imai K, Keele L, Tingley D. A general approach to causal mediation analysis. 
Psychological methods. 2010 Dec;15(4):309. 
 
553. Milfont TL, Fischer R. Testing measurement invariance across groups: 
Applications in cross-cultural research. International Journal of psychological research. 
2010 Jun 30;3(1):111-30. 
 
554. Steiger JH. Statistically based tests for the number of common factors. Inthe 
annual meeting of the Psychometric Society. Iowa City, IA. 1980 1980. 
 
555. Jbreskog KG, Sorbom D. Analysis of linear structural relationships by method of 
maximum likelihood. Chicago. IL: International Educational Services. 1978. 
 
556. Bentler PM. Comparative fit indexes in structural models. Psychological bulletin. 
1990 Mar;107(2):238. 
 
557. Byrne BM. Testing for multigroup equivalence of a measuring instrument: A walk 
through the process. Psicothema. 2008;20(4):872-82. 
 
558. Byrne BM, Shavelson RJ, Muthén B. Testing for the equivalence of factor 
covariance and mean structures: the issue of partial measurement invariance. 
Psychological bulletin. 1989 May;105(3):456. 
 
559. Marsh HW, Hocevar D. Application of confirmatory factor analysis to the study of 
self-concept: First-and higher order factor models and their invariance across groups. 
Psychological bulletin. 1985 May;97(3):562. 
 
560. Reise SP, Widaman KF, Pugh RH. Confirmatory factor analysis and item 
response theory: two approaches for exploring measurement invariance. Psychological 
bulletin. 1993 Nov;114(3):552. 
 
561. Meade AW, Johnson EC, Braddy PW. Power and sensitivity of alternative fit 
indices in tests of measurement invariance. Journal of applied psychology. 2008 
May;93(3):568. 
 
562. Chen FF. Sensitivity of goodness of fit indexes to lack of measurement invariance. 
Structural equation modeling: a multidisciplinary journal. 2007 Jul 31;14(3):464-504. 
 
563. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing 
measurement invariance. Structural equation modeling. 2002 Apr 1;9(2):233-55. 
 
564. Putnick DL, Bornstein MH. Measurement invariance conventions and reporting: 
The state of the art and future directions for psychological research. Developmental 
review. 2016 Sep 1;41:71-90. 
 
565. Van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement invariance. 
European Journal of Developmental Psychology. 2012 Jul 1;9(4):486-92. 
 
566. Steenkamp JB, Baumgartner H. Assessing measurement invariance in cross-
national consumer research. Journal of consumer research. 1998 Jun 1;25(1):78-90. 
 
567. Van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement invariance. 
European Journal of Developmental Psychology. 2012 Jul 1;9(4):486-92. 
 
568. Hooper D, Coughlan J, Mullen MR. Structural equation modelling: guidelines for 
determining model fit. Electron J Bus Res Methods 6: 53–60. 
 
569. Hayes AF. An index and test of linear moderated mediation. Multivariate 
behavioral research. 2015 Jan 2;50(1):1-22. 



 
 

403 

 
570. Bartholomew DJ, Knott M, Moustaki I. Latent variable models and factor analysis: 
A unified approach. John Wiley & Sons; 2011 Jun 28. 
 
571. Yong AG, Pearce S. A beginner’s guide to factor analysis: Focusing on exploratory 
factor analysis. Tutorials in quantitative methods for psychology. 2013 Oct;9(2):79-94. 
 
572. Zhang G, Preacher KJ. Factor rotation and standard errors in exploratory factor 
analysis. Journal of Educational and Behavioral Statistics. 2015 Dec;40(6):579-603. 
 
573. McDonald R.P. Factor analysis and related methods. Psychology Press; 2014. 
 
574. Child D. The essentials of factor analysis. A&C Black; 2006 Jun 23. 
 
575. Kaiser HF. The application of electronic computers to factor analysis. Educational 
and psychological measurement. 1960 Apr;20(1):141-51. 
 
576. Costello AB, Osborne J. Best practices in exploratory factor analysis: Four 
recommendations for getting the most from your analysis. Practical assessment, research, 
and evaluation. 2005;10(1):7. 
 
577. Field A. Discovering statistics using SPSS . Thousand Oaks, CA, US. 2005. 
 
578. Rummel RJ. Applied factor analysis. Northwestern University Press; 1988. 
 
579. Meredith W, Tisak J. Latent curve analysis. Psychometrika. 1990 Mar 1;55(1):107-
22. 
 
580. Bollen KA, Curran PJ. Latent curve models: A structural equation perspective. 
John Wiley & Sons; 2006 Jan 3. 
 
581. McArdle JJ. Latent variable modeling of differences and changes with longitudinal 
data. Annual review of psychology. 2009 Jan 10;60:577-605. 
 
582. Hancock GR, Mueller RO, Stapleton LM, editors. The reviewer’s guide to 
quantitative methods in the social sciences. Routledge; 2010 Apr 26. 
 
583. Kohli N, Harring JR. Modeling growth in latent variables using a piecewise 
function. Multivariate behavioral research. 2013 May 1;48(3):370-97. 
 
584. Curran PJ, Obeidat K, Losardo D. Twelve frequently asked questions about 
growth curve modeling. Journal of cognition and development. 2010 Apr 30;11(2):121-36. 
 
585. Flora D.  An introduction to latent variable growth curve modeling: Concepts, 

issues, and  
applications, by TE DUNCAN, SC DUNCAN, and LA STRYCKER. Biometrics, 2007. 63(3): 

p. 972-973. 
 
586. Duncan TE, Duncan SC, Strycker LA. An introduction to latent variable growth 
curve modeling: Concepts, issues, and application. Routledge Academic; 2013 May 13. 
 
587. Grimm KJ, Ram N. Nonlinear growth models in M plus and SAS. Structural 
Equation Modeling. 2009 Oct 6;16(4):676-701. 
 
588. Chou CP, Yang D, Pentz MA, Hser YI. Piecewise growth curve modeling approach 
for longitudinal prevention study. Computational Statistics & Data Analysis. 2004 Jun 
1;46(2):213-25. 
 
589. Cudeck R, Marring JR. Developing a random coefficient model for nonlinear 
repeated measures data. 2010. 



 
 

404 

 
590. Kohli N, Hughes J, Wang C, Zopluoglu C, Davison ML. Fitting a linear–linear 
piecewise growth mixture model with unknown knots: A comparison of two common 
approaches to inference. Psychological methods. 2015 Jun;20(2):259. 
 
591. Palardy GJ, Vermunt JK. Multilevel growth mixture models for classifying groups. 
Journal of Educational and Behavioral Statistics. 2010 Oct;35(5):532-65. 
 
592. Schwarz G. Estimating the dimension of a model. The annals of statistics. 
1978;6(2):461-4. 
 
593. Akaike H. Factor analysis and AIC. InSelected papers of hirotugu akaike 1987 (pp. 
371-386). Springer, New York, NY. 
 
594. Muthén B, Shedden K. Finite mixture modeling with mixture outcomes using the 
EM algorithm. Biometrics. 1999 Jun;55(2):463-9. 
55(2): p. 463-469. 
 
595. Muthén B, Muthén LK. Integrating person-centered and variable-centered 
analyses: Growth mixture modeling with latent trajectory classes. Alcoholism: Clinical and 
experimental research. 2000 Jun;24(6):882-91. 
 
596. Muthen B. Latent variable mixture modeling. New developments and techniques 
in structural equation modeling. 2001 Mar 1;2:1-33. 
 
597. Muthén B. Statistical and substantive checking in growth mixture modeling: 
comment on Bauer and Curran (2003). 
 
598. Muthén B. The potential of growth mixture modelling. Infant and Child 
Development. 2006 Dec;15(6):623. 
 
599. Nagin DS. Analyzing developmental trajectories: a semiparametric, group-based 
approach. Psychological methods. 1999 Jun;4(2):139. 
 
600. Nagin DS, NAGIN D. Group-based modeling of development. Harvard University 
Press; 2005. 
 
601. Nagin DS, Tremblay RE. Analyzing developmental trajectories of distinct but 
related behaviors: a group-based method. Psychological methods. 2001 Mar;6(1):18. 
 
602. Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes in 
latent class analysis and growth mixture modeling: A Monte Carlo simulation study. 
Structural equation modeling: A multidisciplinary Journal. 2007 Oct 23;14(4):535-69. 
 
603. Sclove SL. Application of model-selection criteria to some problems in multivariate 
analysis. Psychometrika. 1987 Sep 1;52(3):333-43. 
 
604. Lo Y, Mendell NR, Rubin DB. Testing the number of components in a normal 
mixture. Biometrika. 2001 Oct 1;88(3):767-78. 
 
605. Celeux G, Soromenho G. An entropy criterion for assessing the number of clusters 
in a mixture model. Journal of classification. 1996 Sep 1;13(2):195-212. 
 
606. Greenbaum PE, Del Boca FK, Darkes J, Wang CP, Goldman MS. Variation in the 
drinking trajectories of freshmen college students. Journal of consulting and clinical 
psychology. 2005 Apr;73(2):229. 
 
607. Bolck A, Croon M, Hagenaars J. Estimating latent structure models with 
categorical variables: One-step versus three-step estimators. Political Analysis. 2004 Jan 
1:3-27. 



 
 

405 

 
608. Asparouhov T, Muthén B. Auxiliary variables in mixture modeling: Three-step 
approaches using M plus. Structural Equation Modeling: A Multidisciplinary Journal. 2014 
Jul 3;21(3):329-41. 
 
609. Gibson WA. Three multivariate models: Factor analysis, latent structure analysis, 
and latent profile analysis. Psychometrika. 1959 Sep 1;24(3):229-52. 
 
610. Vermunt JK. Latent class modeling with covariates: Two improved three-step 
approaches. Political analysis. 2010 Oct 1:450-69. 
 
611. Vermunt JK. Longitudinal research using mixture models. InLongitudinal research 
with latent variables 2010 (pp. 119-152). Springer, Berlin, Heidelberg. 
 
612. Asparouhov T, Muthén B. Auxiliary variables in mixture modeling: Using the BCH 
method in Mplus to estimate a distal outcome model and an arbitrary secondary model. 
Mplus Web Notes. 2014 Oct 7;21(2):1-22. 
 
613. Bannink R, Pearce A, Hope S. Family income and young adolescents’ perceived 
social position: associations with self-esteem and life satisfaction in the UK Millennium 
Cohort Study. Archives of disease in childhood. 2016 Oct 1;101(10):917-21. 
 
614. Sawyer MG, Miller-Lewis L, Guy S, Wake M, Canterford L, Carlin JB. Is there a 
relationship between overweight and obesity and mental health problems in 4-to 5-year-
old Australian children?. Ambulatory Pediatrics. 2006 Nov 1;6(6):306-11. 
 
615. DiClemente RJ, Hansen WB, Ponton LE, editors. Handbook of adolescent health 
risk behavior. Springer Science & Business Media; 2013 Nov 21. 
 
616. Kobak R, Abbott C, Zisk A, Bounoua N. Adapting to the changing needs of 
adolescents: parenting practices and challenges to sensitive attunement. Current opinion 
in psychology. 2017 Jun 1;15:137-42. 
 
617. Goddings AL, Burnett Heyes S, Bird G, Viner RM, Blakemore SJ. The relationship 
between puberty and social emotion processing. Developmental science. 2012 
Nov;15(6):801-11. 
 
618. Forbes EE, Dahl RE. Pubertal development and behavior: hormonal activation of 
social and motivational tendencies. Brain and cognition. 2010 Feb 1;72(1):66-72. 
 
619. Suzuki MJ. Japanese children's transition between two worlds: Mapping how 
kindergarten and elementary-school teachers think about children and their 
activities (Doctoral dissertation, The University of Wisconsin-Madison). 2012. 
 
620. Mascareño M, Doolaard S, Bosker RJ. Profiles of child developmental dimensions 
in kindergarten and the prediction of achievement in the first and second grades of primary 
school. Early Education and Development. 2014 Jul 1;25(5):703-22. 
 
621. Urbina Garcia MA. Transition from preschool to first grade primary school in 
Mexico: The perceptions of teachers, headteachers and parents (Doctoral dissertation, 
University of York). 2014. 
 
622. Cowan PA, Cowan CP, Ablow JC, Johnson VK, Measelle JR. The family context 
of parenting in children's adaptation to elementary school. Lawrence Erlbaum Associates 
Publishers; 2005. 
 
623. Silver RB, Measelle JR, Armstrong JM, Essex MJ. The impact of parents, child 
care providers, teachers, and peers on early externalizing trajectories. Journal of school 
psychology. 2010 Dec 1;48(6):555-83. 
 



 
 

406 

624. Buil JM, Koot HM, van Lier PA. Sex differences and parallels in the development 
of externalizing behaviours in childhood: Boys’ and girls’ susceptibility to social preference 
among peers. European Journal of Developmental Psychology. 2019 Mar 4;16(2):167-82. 
 
625. Klostermann S, Connell A, Stormshak EA. Gender differences in the 
developmental links between conduct problems and depression across early adolescence. 
Journal of Research on Adolescence. 2016 Mar;26(1):76-89. 
 
626. Chen JJ. Gender differences in externalising problems among preschool children: 
implications for early childhood educators. Early Child Development and Care. 2010 May 
1;180(4):463-74. 
 
627. Visser JH, van der Ende J, Koot HM, Verhulst FC. Predicting change in 
psychopathology in youth referred to mental health services in childhood or adolescence. 
Journal of Child Psychology and Psychiatry. 2003 May;44(4):509-19. 
 
628. Feitosa CA, Santos DN, do Carmo MB, Santos LM, Teles CA, Rodrigues LC, 
Barreto ML. Behavior problems and prevalence of asthma symptoms among Brazilian 
children. Journal of psychosomatic research. 2011 Sep 1;71(3):160-5. 
 
629. Joyce HD, Early TJ. The impact of school connectedness and teacher support on 
depressive symptoms in adolescents: A multilevel analysis. Children and youth services 
review. 2014 Apr 1;39:101-7. 
 
630. Jackson S, Goossens L, editors. Handbook of adolescent development. 
Psychology Press; 2020 Jan 29. 
 
631. Riley AW. Evidence that school-age children can self-report on their health. 
Ambulatory Pediatrics. 2004 Jul 1;4(4):371-6. 
 
632. Savenije OE, Granell R, Caudri D, Koppelman GH, Smit HA, Wijga A, de Jongste 
JC, Brunekreef B, Sterne JA, Postma DS, Henderson J. Comparison of childhood 
wheezing phenotypes in 2 birth cohorts: ALSPAC and PIAMA. Journal of Allergy and 
Clinical Immunology. 2011 Jun 1;127(6):1505-12. 
 
633. Martinez FD, Wright AL, Taussig LM, Holberg CJ, Halonen M, Morgan WJ, Group 
Health Medical Associates. Asthma and wheezing in the first six years of life. New England 
Journal of Medicine. 1995 Jan 19;332(3):133-8. 
 
634. Voraphani N, Martinez FD. Postnatal growth and the heterogeneity of preschool 
wheeze. The Journal of pediatrics. 2015 Feb 1;166(2):226-8. 
 
635. Chung HL. Asthma in childhood: a complex, heterogeneous disease. Korean 
Journal of Pediatrics. 2011 Jan;54(1):1. 
 
636. Sourander A, Helstelä L, Helenius H. Parent-adolescent agreement on emotional 
and behavioral problems. Social psychiatry and psychiatric epidemiology. 1999 Dec 
1;34(12):657-63. 
 
637. Verhulst FC, Van der Ende J. Agreement between parents' reports and 
adolescents' self-reports of problem behavior. Journal of Child Psychology and Psychiatry. 
1992 Sep;33(6):1011-23. 
 
638. Hartman L, Jenkinson C, Morley D. Young People’s Response to Parental 
Neurological Disorder: A Structured Review. Adolescent Health, Medicine and 
Therapeutics. 2020;11:39. 
 
639. Bonds RS, Midoro-Horiuti T. Estrogen effects in allergy and asthma. Current 
opinion in allergy and clinical immunology. 2013 Feb;13(1):92. 
 



 
 

407 

640. Koper I, Hufnagl K, Ehmann R. Gender aspects and influence of hormones on 
bronchial asthma–Secondary publication and update. World Allergy Organization Journal. 
2017 Jan 1;10:46. 
 
641. Fuseini H, Newcomb DC. Mechanisms driving gender differences in asthma. 
Current allergy and asthma reports. 2017 Mar 1;17(3):19. 
 
642. Keselman A, Heller N. Estrogen signaling modulates allergic inflammation and 
contributes to sex differences in asthma. Frontiers in immunology. 2015 Nov 16;6:568. 
 
643. Graziottin A, Serafini A. Perimenstrual asthma: From pathophysiology to 
treatment strategies. Multidisciplinary respiratory medicine. 2016 Dec;11(1):1-7. 
 
 
644. Almqvist C, Worm M, Leynaert B, working group of GA2LEN WP 2.5 ‘Gender’. 
Impact of gender on asthma in childhood and adolescence: a GA2LEN review. Allergy. 
2008 Jan;63(1):47-57. 
 
645. Osman M, Hansell AL, Simpson CR, Hollowell J, Helms PJ. Gender-specific 
presentations for asthma, allergic rhinitis and eczema in primary care. Primary Care 
Respiratory Journal. 2007 Feb;16(1):28-35. 
 
646. Choi IS. Gender-specific asthma treatment. Allergy, asthma & immunology 
research. 2011 Apr 1;3(2):74-80. 
 
647. MacLean A, Sweeting H, Egan M, Der G, Adamson J, Hunt K. How robust is the 
evidence of an emerging or increasing female excess in physical morbidity between 
childhood and adolescence? Results of a systematic literature review and meta-analyses. 
Social science & medicine. 2013 Feb 1;78:96-112. 
 
648. Brady AM, Deighton J, Stansfeld S. Psychiatric outcomes associated with chronic 
illness in adolescence: A systematic review. Journal of Adolescence. 2017 Aug 1;59:112-
23. 
 
649. Alati R, O’Callaghan M, Najman JM, Williams GM, Bor W, Lawlor DA. Asthma and 
internalizing behavior problems in adolescence: a longitudinal study. Psychosomatic 
Medicine. 2005 May 1;67(3):462-70. 
 
650. Chen MH, Su TP, Chen YS, Hsu JW, Huang KL, Chang WH, Chen TJ, Pan TL, 
Bai YM. Is atopy in early childhood a risk factor for ADHD and ASD? A longitudinal study. 
Journal of psychosomatic research. 2014 Oct 1;77(4):316-21. 
 
651. Mogensen N, Larsson H, Lundholm C, Almqvist C. Association between childhood 
asthma and ADHD symptoms in adolescence–a prospective population-based twin study. 
Allergy. 2011 Sep;66(9):1224-30. 
 
652. Pedersen MS, Benros ME, Agerbo E, Børglum AD, Mortensen PB. Schizophrenia 
in patients with atopic disorders with particular emphasis on asthma: a Danish population-
based study. Schizophrenia Research. 2012 Jun 1;138(1):58-62. 
 
653. Griffiths LJ, Lyons RA, Bandyopadhyay A, Tingay KS, Walton S, Cortina-Borja M, 
Akbari A, Bedford H, Dezateux C. Childhood asthma prevalence: cross-sectional record 
linkage study comparing parent-reported wheeze with general practitioner-recorded 
asthma diagnoses from primary care electronic health records in Wales. BMJ Open 
Respiratory Research. 2018 Jan 1;5(1). 
 
654. Brown JD, Wissow LS, Gadomski A, Zachary C, Bartlett E, Horn I. Parent and 
teacher mental health ratings of children using primary-care services: interrater agreement 
and implications for mental health screening. Ambulatory Pediatrics. 2006 Nov 1;6(6):347-
51. 



 
 

408 

 
655. MacLeod RJ, McNamee JE, Boyle MH, Offord DR, Friedrich M. Identification of 
childhood psychiatric disorder by informant: Comparisons of clinic and community 
samples. The Canadian Journal of Psychiatry. 1999 Mar;44(2):144-50. 
 
656. Delmas MC, Guignon N, Chan Chee C, Fuhrman C, Herbet JB, Gonzalez L. 
Asthma and major depressive episode in adolescents in France. Journal of Asthma. 2011 
Aug 1;48(6):640-6. 
 
657. Griffiths LJ, Dezateux C, Hill A. Is obesity associated with emotional and 
behavioural problems in children? Findings from the Millennium Cohort Study. 
International Journal of Pediatric Obesity. 2011 Jun 1;6(sup3):e423-432. 
 
658. Pearce A, Scalzi D, Lynch J, Smithers LG. Do thin, overweight and obese children 
have poorer development than their healthy-weight peers at the start of school? Findings 
from a South Australian data linkage study. Early childhood research quarterly. 2016 Apr 
1;35:85-94. 
 
659. Verkleij M, Van de Griendt EJ, Colland V, Van Loey N, Beelen A, Geenen R. 
Parenting stress related to behavioral problems and disease severity in children with 
problematic severe asthma. Journal of clinical psychology in medical settings. 2015 Sep 
1;22(2-3):179-93. 
 
660. Wickramaratne P, Gameroff MJ, Pilowsky DJ, Hughes CW, Garber J, Malloy E, 
King C, Cerda G, Sood AB, Alpert JE, Trivedi MH. Children of depressed mothers 1 year 
after remission of maternal depression: findings from the STAR* D-Child study. American 
Journal of Psychiatry. 2011 Jun;168(6):593-602. 
 
661. Weissman MM, Wickramaratne P, Pilowsky DJ, Poh E, Hernandez M, Batten LA, 
Flament MF, Stewart JW, Blier P. The effects on children of depressed mothers' remission 
and relapse over 9 months. Psychological medicine. 2014 Oct;44(13):2811-24. 
 
662. Lim J, Wood BL, Miller BD, Simmens SJ. Effects of paternal and maternal 
depressive symptoms on child internalizing symptoms and asthma disease activity: 
mediation by interparental negativity and parenting. Journal of Family Psychology. 2011 
Feb;25(1):137. 
 
663. Reeb BT, Conger KJ, Wu Y. Paternal depressive symptoms and adolescent 
functioning: The moderating effect of gender and father hostility. Fathering. 2010 
Jan;8(1):131. 
 
664. Higgins KS, Birnie KA, Chambers CT, Wilson AC, Caes L, Clark AJ, Lynch M, 
Stinson J, Campbell-Yeo M. Offspring of parents with chronic pain: a systematic review 
and meta-analysis of pain, health, psychological, and family outcomes. Pain. 2015 
Nov;156(11):2256. 
 
665. Cheetham-Blake TJ, Family HE, Turner-Cobb JM. ‘Every day I worry about 
something’: A qualitative exploration of children’s experiences of stress and coping. British 
journal of health psychology. 2019 Nov;24(4):931-52. 
 
666. Herr NR, Hammen C, Brennan PA. Current and past depression as predictors of 
family functioning: A comparison of men and women in a community sample. Journal of 
Family Psychology. 2007 Dec;21(4):694. 
 
667. Stratton JS. Intergenerational transmission of gendered communication patterns. 
University of Denver; 2006. 
 
668. Golombok S, Tasker F. Do parents influence the sexual orientation of their 
children? Findings from a longitudinal study of lesbian families. Developmental 
psychology. 1996 Jan;32(1):3. 



 
 

409 

 
669. Davila J, Stroud CB, Starr LR. Depression in couples and families. 2009. 
 
670. Sieh DS, Dikkers AL, Visser-Meily JM, Meijer AM. Stress in adolescents with a 
chronically ill parent: Inspiration from Rolland’s family systems-illness model. Journal of 
Developmental and Physical Disabilities. 2012 Dec 1;24(6):591-606. 
 
671. Kelley ML, Bravo AJ, Hamrick HC, Braitman AL, White TD, Jenkins J. Parents’ 
reports of children’s internalizing symptoms: Associations with parents’ mental health 
symptoms and substance use disorder. Journal of child and family studies. 2017 Jun 
1;26(6):1646-54. 
 
672. Schleider J, Weisz J. Family process and youth internalizing problems: A triadic 
model of etiology and intervention. Development and psychopathology. 2016 Apr 6. 
 
673. Gjerde LC, Eilertsen EM, Reichborn-Kjennerud T, McAdams TA, Zachrisson HD, 
Zambrana IM, Røysamb E, Kendler KS, Ystrom E. Maternal perinatal and concurrent 
depressive symptoms and child behavior problems: a sibling comparison study. Journal of 
Child Psychology and Psychiatry. 2017 Jul;58(7):779-86. 
 
674. Sanger C, Iles JE, Andrew CS, Ramchandani PG. Associations between postnatal 
maternal depression and psychological outcomes in adolescent offspring: a systematic 
review. Archives of women's mental health. 2015 Apr 1;18(2):147-62. 
 
675. Wilson S, Durbin CE. Effects of paternal depression on fathers' parenting 
behaviors: A meta-analytic review. Clinical psychology review. 2010 Mar 1;30(2):167-80. 
 
676. Schleider JL, Patel A, Krumholz L, Chorpita BF, Weisz JR. Relation between 
parent symptomatology and youth problems: Multiple mediation through family income 
and parent–youth stress. Child Psychiatry & Human Development. 2015 Feb 1;46(1):1-9. 
 
677. Ying L, Zhou H, Yu S, Chen C, Jia X, Wang Y, Lin C. Parent–child communication 
and self-esteem mediate the relationship between interparental conflict and children's 
depressive symptoms. Child: care, health and development. 2018 Nov;44(6):908-15. 
 
678. Lazarus RS, Folkman S. Stress, appraisal, and coping. Springer publishing 
company; 1984 Mar 15. 
 
679. Seiffge-Krenke I. Causal links between stressful events, coping style, and 
adolescent symptomatology. Journal of adolescence. 2000 Dec 1;23(6):675-91. 
 
680. Gutman LM, Joshi H, Parsonage M, Schoon I. Children of the new century: Mental 
health findings from the Millennium Cohort Study. Centre for Mental Health Report. 
London, UK: Centre for Mental Health. 2015. 
 
681. Stone LL, Janssens JM, Vermulst AA, Van Der Maten M, Engels RC, Otten R. 
The strengths and difficulties questionnaire: psychometric properties of the parent and 
teacher version in children aged 4–7. BMC psychology. 2015 Dec 1;3(1):4. 
 
682. Figge CJ, Martinez-Torteya C, Weeks JE. Social–ecological predictors of 
externalizing behavior trajectories in at-risk youth. Development and psychopathology. 
2018 Feb;30(1):255-66. 
 
683. Hazel NA, Hammen C, Brennan PA, Najman JM. Early childhood adversity and 
adolescent depression: the mediating role of continued stress. Psychological medicine. 
2008 Jan 1;38(4):581-9. 
 
684. Olino TM, Klein DN, Lewinsohn PM, Rohde P, Seeley JR. Latent trajectory classes 
of depressive and anxiety disorders from adolescence to adulthood: descriptions of 



 
 

410 

classes and associations with risk factors. Comprehensive psychiatry. 2010 May 
1;51(3):224-35. 
 
685. Telzer EH, Qu Y, Goldenberg D, Fuligni AJ, Galván A, Lieberman MD. 
Adolescents’ emotional competence is associated with parents’ neural sensitivity to 
emotions. Frontiers in Human Neuroscience. 2014 Jul 23;8:558. 
 
686. De Roos SA, De Boer AH, Bot SM. Well-being and need for support of adolescents 
with a chronically ill family member. Journal of child and family studies. 2017 Feb 
1;26(2):405-15. 
 
687. Evely M, Ganim Z. Children of parents with a serious illness. Psych4schools, 

2011. 
 
688. Schrag A, Morley D, Quinn N, Jahanshahi M. Impact of Parkinson's disease on 
patients' adolescent and adult children. Parkinsonism & related disorders. 2004 Oct 
1;10(7):391-7. 
 
689. van Aalderen WM. Childhood asthma: diagnosis and treatment. Scientifica. 2012 
Oct;2012. 
 
690. Trivedi M, Denton E. Asthma in children and adults–what are the differences and 
what can they tell us about asthma?. Frontiers in Pediatrics. 2019;7:256. 
 
691. Brand PL. Predicting the outcome of early childhood wheeze: mission impossible. 
Primary Care Respiratory Journal. 2014 Mar;23(1):10-1. 
 
692. O'Byrne P, Fabbri LM, Pavord ID, Papi A, Petruzzelli S, Lange P. Asthma 
progression and mortality: the role of inhaled corticosteroids. European Respiratory 
Journal. 2019 Jul 1;54(1):1900491. 
 
693. Ferro MA, Gorter JW, Boyle MH. Trajectories of depressive symptoms during the 
transition to young adulthood: the role of chronic illness. Journal of affective disorders. 
2015 Mar 15;174:594-601. 
 
694. Ringoot AP, Jansen PW, Steenweg-de Graaff J, Measelle JR, van der Ende J, 
Raat H, Jaddoe VW, Hofman A, Verhulst FC, Tiemeier H. Young children’s self-reported 
emotional, behavioral, and peer problems: The Berkeley Puppet Interview. Psychological 
Assessment. 2013 Dec;25(4):1273. 
 
695. Luby JL, Belden A, Sullivan J, Spitznagel E. Preschoolers’ contribution to their 
diagnosis of depression and anxiety: Uses and limitations of young child self-report of 
symptoms. Child psychiatry and human development. 2007 Dec 1;38(4):321-38. 
 
696. Arseneault L, Kim-Cohen J, Taylor A, Caspi A, Moffitt TE. Psychometric evaluation 
of 5-and 7-year-old children's self-reports of conduct problems. Journal of abnormal child 
psychology. 2005 Oct 1;33(5):537-50. 
 
697. Ablow JC, Measelle JR, Kraemer HC, Harrington R, Luby J, Smider N, Dierker L, 
Clark V, Dubicka B, Heffelfinger AM, Essex MJ. The MacArthur Three-city outcome study: 
Evaluating multi-informant measures of young children's symptomatology. Journal of the 
American Academy of Child and Adolescent Psychiatry. 1999 Dec 1;38(12):1580-90. 
 
698. Wu Q, Dalman C, Karlsson H, Lewis G, Osborn DP, Gardner R, Hayes JF. 
Childhood and parental asthma, future risk of bipolar disorder and schizophrenia spectrum 
disorders: A population-based cohort study. Schizophrenia bulletin. 2019 Mar 7;45(2):360-
8. 
 



 
 

411 

699. Larsson H, Lichtenstein P, Larsson JO. Genetic contributions to the development 
of ADHD subtypes from childhood to adolescence. Journal of the American Academy of 
Child & Adolescent Psychiatry. 2006 Aug 1;45(8):973-81. 
 
700. Association of child Psychotherapist. Silent catastrophe: Responding to the 

danger signs of  
children and young people's mental health services in trouble. 2018.    
 
701. Saßmann H, de Hair M, Danne T, Lange K. Reducing stress and supporting 
positive relations in families of young children with type 1 diabetes: A randomized 
controlled study for evaluating the effects of the DELFIN parenting program. BMC 
pediatrics. 2012 Dec 1;12(1):152. 
 
702. Alegria M, Vallas M, Pumariega AJ. Racial and ethnic disparities in pediatric 
mental health. Child and Adolescent Psychiatric Clinics. 2010 Oct 1;19(4):759-74. 
 
703. Marmot M, Allen J, Goldblatt P, Boyce T, McNeish D, Grady M, Geddes I. The 
Marmot review: Fair society, healthy lives. Strategic review of health inequalities in 
England post-2010. London: The Marmot Review. 2010 Feb. 
 
 
 

 
 
 



 
 

412 

 

 

 

 

 

 

 

 

 

Appendix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

413 

Appendix 1 
 
Figure A1. 1 Conceptual Path Model 
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Appendix 2 
 
Table A2. 1  Productive and unproductive cases in all MCS waves 

 MCS1 

Age 9 months 

MCS2 

Age 3 years 

MCS3 

Age 5 years 

MCS4 

Age 7 years 

MCS5 

Age 11 years 

MCS6 

Age 14 years 

 Freq. % Freq. % Freq. % Freq. % Freq. % Freq. % 

 

Productive 18,551 96.4 15,590 81 15,246 79.2 13,857 72 13,287 69 11,726 60.9 

Refusal 0 0 1739 9 2315 12 1811 9.4 2195 11.4 3029 15.7 

Ineligible 0 0 167 0.9 300 1.6 126 0.7 78 0.4 45 0.2 

Untraced movers 0 0 686 3.6 546 2.8 706 3.7 388 2 428 2.2 

Not-contact 0 0 930 4.8 546 2.8 123 0.6 438 2.3 75 0.4 

Not issued 692 3.6 0 0 0 0 2212 11.5 2851 14.8 3828 19.9 

Other 
unproductive 

0 0 131 0.7 290 1.5 408 2.1 6 0 112 0.6 

Total 19243 100 19243 100 19243 100 19243 100 19243 100 19243 100 
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Appendix 3 

Table A3. 1 Strength difficulties questionnaire SDQ psychological domains 

Psychological 
sub-scale 

25 Items respond by the parent 
in the SDQ questionnaire 

Categorisation of 
SDQ psychological 
measures 

i) Hyperactivity 
Scale 

1) Restless, overactive, 
cannot stay still for long 

2) Constantly fidgeting 
3) Easily distracted  
4) Can stop and think before 

acting 
5) Sees tasks through to the 

end 
 

0 – 5: Normal 
behaviour 
 
6: borderline abnormal 
behaviour   
 
7 – 10: Abnormal 
behaviour 

ii) Conduct 
problems 

1) Fights with or bullies other 
children 

2) Can be spiteful to others 
3) Often argumentative with 

adults 
4) Generally obedient 
5) Often has temper tantrums 

0 – 2: Normal 
behaviour 

3: borderline abnormal 
behaviour   

4 – 10: Abnormal 
behaviour 

iii) Emotional 
symptoms  

1) Complains of headache/ 
stomach aches/sickness 

2) Often seems worried 
3) Often unhappy 
4) Nervous or clingy in new 

situations 
5) Many fears, easily scared 

0 – 3: Normal 
behaviour 

4: borderline abnormal 
behaviour   

 5-10: Abnormal 
behaviour 

iv) Peer 
problems 

1) Tends to play alone 
2) Has at least one good 

friend 
3) Generally liked by other 

children 
4) Picked on or bullied by 

other children 
5) Gets on better with adults 

0 – 2: Normal 
behaviour 

3: borderline abnormal 
behaviour   

4 – 10: Abnormal 
behaviour 

v) Pro-social 
scale 

1) Considerate of others’ 
feelings 

2) Shares readily with others 
3) Helpful if someone is hurt, 

upset or ill 
4) Kind to younger children 
5) Often volunteers to help 

others 

6 – 10: Normal 
behaviour 

5: borderline abnormal 
behaviour   

0 – 4: Abnormal 
behaviour 
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Appendix 4 

Table A4. 1 ISAAC Core Questionnaire for Wheezing and Asthma 

 

1) Has your child ever had wheezing or whistling in the chest at any time in 
the past? 

2) Has your child had wheezing or whistling in the chest in the last 12 
months? 

3) How many attacks of wheezing has your child had in the last 12 months? 

4) In the last 12 months, how often, on average, has your child's sleep been 
disturbed due to wheezing? 

5) In the last 12 months, has wheezing ever been severe enough to limit your 
child's speech to only one or two words at a time between breaths? 

6) Has your child ever had asthma? 

7) In the last 12 months, has your child's chest sounded wheezy during or 
after exercise? 

8) In the last 12 months, has your child had a dry cough at night, apart from a 
cough associated with a cold or chest infection? 
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Appendix 5 

Table A5. 1 Cole’s international age and sex specific cut-offs for BMI in children 

In theory a centile cutoff point is determined as the point on the body mass 

index (BMI) at which the health risk of obesity begins to sharply rise. 

Unfortunately, as BMI changes significantly with age in children, this point 

cannot be identified with any certainty for children. BMI increases strongly in 

infancy, then falls before school age and again increases into adulthood [493]. 

An International Obesity Task Force workshop suggested linking adult cutoff 

points (overweight at 25 kg/m2  and obesity at 30 kg/m2
) to children’s BMI 

centiles.  Cole’s team developed sex and age specific BMI cutoff points for 

overweight and obesity in children, defined as passing through the BMI of 25 

kg/m2  and 30 kg/m2 at age 18 for overweight and obesity, respectively. These 

cutoff points were obtained by averaging data from Brazil, Great Britain, Hong 

Kong, Netherlands, Singapore, and the United States [493].  This 

classification was applied to MCS children,  
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Appendix 6 
 
 

Table A6. 1 Summary of the covariate variables used in the three models, 
regression, path and growth models. 

 
 
 

 
 

 
 

 

 

 

Covariate variables Wave used in  
model 

Type of the model 

Demographic parameters   
Child age at time of outcome 2,3,4,5,6 Regression, path, growth 
Child ethnicity 2 Regression, path, growth 
Language at home 2 Regression, path, growth 
Birth weight 2 Regression, path, growth 
Maternal age at child birth 1 Regression, path, growth 
Family structure   
Number of siblings in household 2 Regression, path, growth 
Childbirth order 2 Regression, path, growth 
Marital status 2 Regression, path, growth 
Non-intact families 3,4,5,6 Regression, path, growth 
Mother's health behaviour   
Breastfeeding 1 Regression, path, growth 
Maternal smoking in pregnancy 1 Regression, path, growth 
Maternal alcohol drinking in pregnancy 1 Regression, path, growth 
Socioeconomic variables   
Parental education attainment 2 Regression, path, growth 
Parental work status 2 Regression, path, growth 
Household income 2 Regression, path, growth 
Puberty  6 Regression, path, growth 
Home environment  Regression, path, growth 
Arguing with parents 6 Growth 
Bullied by siblings 6 Growth 
Social and wider environment   
Bullied by peers 6 Growth 
School connectedness 6 Growth 
Neighbourhood safety 6 Growth 
Well-being markers   
Overall happiness 6 Growth 
Child's risky behaviour 6 Growth 
Peers’ influence 6 Growth 
Potential mediators 
Parents' mental health 3 Path 
Family functioning markers 4 Path 
Child self-esteem measures 5 Path 
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Appendix 7 

Figure A7. 1 Flow chart of missing data in regression model sample 
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Figure A7. 2 Flow chart of missing data in path model sample 

 

 



 
 

421 

Figure A7. 3 Flow chart of missing data in growth model sample 
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Appendix 8 

Table A8. 1 Descriptive table of missing values characteristics 

Variable Category % Of 
missing 

P value  
 

Child sex Male  52% 0.02 
Female  
 

48% 

Language spoken  
at home 

English 95% <0.001 
Not English 
 

5% 

Partner relationship Married 75% <0.001 
Cohabiting 
 

25% 

Number of children in 
household 

 Single child 21% <0.001 
 With 1 sibling 45% 
With ≥ 2 siblings 
 

34% 

Income weighted quintiles Lowest quintile 17% <0.001 
2nd quintile 26% 
3rd quintile 22% 
4th quintile 19% 
Highest quintile 
 

16% 

Mother age at childbirth 12 to 19 7% <0.001 
20 to 29 48% 
30 to 39 43% 
40 plus 
 

2% 

Parental NVQ education 
level 

Other qualification 15% <0.001 
Overseas qual 4% 
Level1 8% 
Level2  29% 
Level3  14% 
Level4  26% 
Level5  
 

4% 
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Continue Table A8 descriptive table of missing values characteristics 
 
Variable Category % Of 

missing 
P value  
 
 

Parental work class Never / long term 
unemployed 
 

52% <0.001 

Manager/ professional  
 

17% 

Intermediate  
 

11% 

Small and self 
employers  
 

3% 

Lower supervisory and 
technical  
 

2% 

Semi-routine and 
routine  

17% 
 

Child ethnicity White  79% <0.001 
Mixed 2% 
Indian 3% 
Pakistani and 
Bangladeshi 

11% 

Black 3% 
Other ethnic group 2% 

 
Child birth weight Normal 83% <0.001 

Low 7% 
Big baby 10% 

 
Breastfeeding Ever tried: Yes 68% 

 
<0.001 

Mother’s smoking 
during pregnancy 

0 68% <0.001 
1/ 9 9% 
≥10 23% 

 
Mother alcohol drinking 
during pregnancy 

Never 92% <0.001 
light 4% 
moderate 3% 
heavy 1% 

 



 
 

424 

Table A9. 1 Descriptive characteristics of internalising scores from age 3 to 14.

Note: The sample size varied between waves due to attrition across the waves of the study 

 

 

 

 

 Boys                                       Girls   Sex differences 

Child age  N Mean SD N Mean SD P value 

3 years  5840 2.75 2.41 5628 2.56 2.30 <0.001 

5 years 5388 2.25 2.41 5178 2.21 2.21 0.33 

 7 years 4966 2.50 2.73 4852 2.39 2.45 0.05 

11 years 4714 2.95 3.05 4651 2.92 2.98 0.73 

14 years 4228 3.19 3.19 4207 3.63 3.32 <0.001 

Appendix 9  
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Table A9. 2 Descriptive characteristics of externalising scores from age 3 to 14. 

 

 Boys                                       Girls   Sex differences 

Child age N Mean SD N Mean SD P value 

3 years 5865 6.76 3.72 5624 5.89 3.46 <0.001 

5 years 5378 4.85 3.35 5168 3.91 2.99 <0.001 

7 years 4972 4.94 3.56 4849 3.75 3.11 <0.001 

11 years 4706 4.67 3.57 4640 3.53 3.05 <0.001 

14 years 4227 4.44 3.58 4201 3.46 3.06 <0.001 

Note: The sample size varied between waves due to attrition across the waves of the study 
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Figure A9. 1 Prevalence of internalising difficulties problems 
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Figure A9. 2 Prevalence of externalising difficulties problems 
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Table A10. 1 Univariable linear regression analysis associating internalising difficulties scores at child age 5, 7, 11 and 14 years with several 
demographic and social variables. Boys sample sizes range from 6149 to 6182. 
 

Covariates 
 

Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 

Child ethnicity      
White Reference category     
Mixed  -0.31(-0.80/0.18) 0.14 (-0.32/0.60) 0.05 (-0.52/0.62)  0.10 (-0.65/0.84) -0.04 (-0.75/0.67) 
Indian  0.95 (0.33/1.57)** 0.49 (-0.04/1.01) 0.38 (-0.15/0.91)  0.19 (-0.27/0.75)  0.44 (-0.10/0.98) 
Pakistani and 
Bangladeshi  

2.02 (1.60/2.45)*** 1.91 (1.50/2.31) *** 1.76 (1.28/2.25) ***  0.94 (0.60/1.27) ***  1.02 (0.59/1.44) *** 

Black  0.24 (-0.36/0.85) 0.55 (-0.31/1.41) 0.34 (-0.38/1.07) -0.29 (-1.22/0.64) -0.10 (-0.82/0.62) 
Other ethnic group  1.60 (0.53/2.65)** 1.27 (0.34/2.19) ** 1.26 (0.33/2.19) **  1.18 (0.18/2.17) *  0.69 (-0.27/1.64) 
Language spoken at 
home 

     

English Reference category     
Other language 0.86 (0.56/ 1.17) *** 0.56 (0.30/ 0.82) *** 0.79 (0.45, 1.13) *** 0.37 (0.06/ 0.69) * 0.29 (-0.01/ 0.60) 
Birth weight      
Normal Reference category     
Low   0.41(-0.04/0.85)  0.57 (0.13/0.102) *  0.88 (0.35/1.40) **  0.64 (0.15/1.16) *  0.60 (0.12/1.09) * 
High  -0.24(-0.41/-0.07) ** -0.31(-0.50/-0.13) ** -0.28(-0.48/-0.07) ** -0.24(-0.50/0.01) -0.16(-0.44/0.11) 
Maternal age at birth      
< 20      
20 to 29  -0.89 (-1.25/-0.52)*** -0.50 (-0.91/-0.9) ** -0.62 (-1.10/-0.14) * -0.38 (-0.91/0.15) -0.52 (-1.05/0.02) 
30 to 39  -1.36 (-1.72/-1.00)*** -1.00 (-1.40/-0.59) -1.32(-1.81/-0.82) *** -1.01 (-1.56/-0.46) *** -1.12 (-1.68/-0.57) *** 
40 plus  -1.05 (-1.64/-0.45)** -0.60 (-1.27/0.08) -0.60 (-1.39/0.20) -0.54 (-1.45/0.37) -0.84 (-1.76/0.07) 
Childbirth order      
1st born Reference category     
Not 1st born  -0.05 (-0.18/ 0.09) 0.19 (0.05/ 0.33) ** 0.14 (-0.02/ 0.31) 0.06 (-0.13/ 0.25) 0.08 (-0.12/ 0.29) 

 
Note: * P value <0.05. ** P value <0.01. *** P value <0.001. The higher the internalising score, the more risk of having internalising problems 
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Continue Table A10.1 

 
 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the internalising score, the more risk of having internalising problems 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Breastfeeding       
Yes  Reference category     
No  0.57 (0.38/0.77) *** 0.34 (0.16/0.51) *** 0.49 (0.26/0.71) *** 0.21 (-0.02/0.44) 0.40 (0.14/0.67) ** 
Maternal alcohol drinking       
Never Reference category     
Light  -0.35 (-0.65/-0.04) * -0.56 (-0.86/-0.27) *** -0.60 (-0.91/-0.29)*** -0.34 (-0.73/0.05) -0.31 (-0.80/0.17) 
Moderate  -0.12 (-0.49/-0.25) -0.24 (-0.62/0.14) -0.56 (-1.01/-0.10) * -0.28 (-0.95/0.40) -0.36 (-0.99/0.27) 
Heavy   0.16 (-0.35/0.66)  0.09 (-0.64/0.47) -0.21 (-0.86/0.45) -0.01 (-0.84/0.83)  0.42 (-0.65/1.50) 
Maternal smoking       
0 cigarettes Reference category     
1/9 cigarettes  0.15 (-0.10/0.40) 0.04 (-0.26/0.35) 0.49 (0.17/0.81) ** 0.50 (0.12/0.87) ** 0.34 (-0.01/0.70) 
≥ 10 cigarettes  0.54 (0.35/0.73) *** 0.56 (0.37/0.75) *** 0.73 (0.47/0.98) *** 0.96 (0.67/1.24) *** 0.96 (0.66/1.25) *** 
Number of siblings      
Single Reference category     
With 1 sibling  -0.06 (-0.24/0.12) -0.27 (-0.44/-0.11) ** -0.17 (-0.39/0.04) -0.31 (-0.56/-0.07) * -0.51(-0.79/-0.24) *** 
With ≥ 2 siblings   0.23 (0.03/0.44) *  0.02(-0.22/0.25)  0.10 (-0.17/0.37) -0.04 (-0.34/0.26) -0.07 (-0.41/0.26) 
Marital status      
Married Reference category     
Cohabiting  0.56 (0.39/ 0.72) *** 0.47 (0.29/ 0.65) *** 0.64 (0.44/ 0.84) *** 0.73 (0.48/ 0.98) *** 0.81 (0.52,/1.10) *** 
Non-intact families      
Stable families Reference category     
Non stable  0.27 (0.11/0.43) *** 0.40 (0.23/0.57) *** 0.63 (0.44/0.82) *** 0.88 (0.66/1.10) *** 0.86 (0.62/1.10) *** 
Puberty status      
Not yet Reference category     
Has begun puberty  NA NA NA -0.19 (-0.64/0.25) -0.59 (-1.08/ -0.10) * 
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Continue Table A10.1 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Parental occupation      
Not working Reference category     
Manager/ professional  -0.96 (-1.15/-0.77) *** -0.83 (-1.01/-0.65) *** -1.18 (-1.38/-0.98) *** -1.08 (-1.28/-0.87) *** -1.09 (-1.33/-0.85)*** 
Intermediate  -0.63 (-0.87/-0.40) *** -0.47 (-0.70/-0.24) *** -0.60 (-0.86/-0.34) *** -0.39 (-0.70/-0.09) * -0.56 (-0.89/-0.23) ** 
Small and self-employers  -0.58 (-0.93/-0.24) ** -0.52 (-0.88/-0.16) ** -1.07 (-1.43/-0.71) *** -0.81 (-1.28/-0.34) ** -0.86  (-1.41/-0.31) ** 
Lower supervise/ technical  -0.38 (-0.83/0.07) -0.16 (-0.61/0.28) -0.74 (-1.24/-0.24) ** -0.12 (-0.77/0.53) 0.16 (-0.55/0.87) 
Semi-routine/ routine  -0.01 (-0.28/0.26) -0.13 (-0.36/0.09) -0.27 (-0.55/0.01) -0.05 (-0.38/0.27) -0.13 (-0.48/0.21) 
Parental education      
No qualification Reference category     
Overseas  -1.06 (-1.61/-0.51) *** -0.73 (-1.27/-0.19) *** -0.11 (-0.82/0.61)  0.24 (-0.63/1.12) -0.01 (-0.86/0.83) 
NVQ1  -1.03 (-1.40/-0.65) *** -0.99 (-1.41/-0.56) *** -0.72 (-1.24.-0.20) ** -0.82 (-1.42/-0.23) ** -0.47 (-1.04/0.10) *** 
NVQ2  -1.45 (-1.78/-1.12) *** -1.40 (-1.73/-1.07) *** -1.31 (-1.71/-0.91) *** -1.26 (-1.67/-0.84) *** -1.07 (-1.51/-0.64) 
NVQ3  -1.64 (-1.98/-1.30) *** -1.43 (-1.80/-1.06) *** -1.38 (-1.79/-0.96) *** -1.16 (-1.60/-0.72) *** -1.28 (-1.78/-0.78) *** 
NVQ4  -2.07 (-2.38/-1.76) *** -1.77 (-2.09/-1.45) *** -1.84 (-2.22/-1.45) *** -1.82 (-2.20/-1.44) *** -1.80 (-2.20/-1.40) *** 
NVQ5  -2.06 (-2.49/-1.64) *** -1.61 (-2.04/-1.17) *** -1.88 (-2.43/-1.34) *** -1.93 (-2.44/-1.42) *** -1.91 (-2.41/-1.41) *** 
Household income      
Lowest quintile Reference category     
Second quintile  -0.48 (-0.80/-0.16) ** -0.45 (-0.75/-0.14) ** -0.65 (-1.04/-0.27) ** -0.02 (-0.41/0.37) -0.49 (-0.92/-0.05) * 
Third quintile -1.12 (-1.43/-0.80) *** -0.88 (-1.19/-0.57) *** -1.09 (-1.43/-0.74) *** -0.65 (-1.04/-0.25) ** -1.06 (-1.47/-0.65) *** 
Fourth quintile -1.50 (-1.79/-1.21) *** -1.18 (-1.47/-0.89) *** -1.52 (-1.86/-1.19) *** -1.02 (-1.40/-0.63) *** -1.23 (-1.65/-0.80) *** 
Highest quintile -1.75 (-2.04/-1.48) *** -1.48 (-1.75/-1.20) *** -2.01 (-2.35/-1.67) *** -1.48 (-1.84/-1.12) *** -1.84 (-2.23/-1.45) *** 
Maternal mental health  
Not depressed Reference category     
Depressed 1.62 (1.03/2.20) *** 2.27 (1.58/2.96) *** 2.56 (1.64/3.48) *** 2.61 (1.50/3.72) *** 2.81 (1.73/3.89) *** 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the internalising score, the more risk of having internalising problems  
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Table A10. 2 Univariable linear regression analysis associating internalising difficulties scores at child age 5, 7, 11 and 14 years with several 
demographic and social variables. Girls sample sizes range from 5909 to 5933. 

 
Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Child ethnicity      
White Reference category     
Mixed  0.20 (-0.20/0.59) 0.00 (-0.43/0.43)  0.28 (-0.24/0.79)  0.35 (-0.32/1.03) -0.39 (1-.11/0.34) 
Indian  0.78 (0.20/1.34) ** 0.77 (0.11/1.44) *  0.34 (-0.41/1.10) -0.24 (-1.20/0.71) -0.67 (-1.35/0.01) 
Pakistani and Bangladeshi  2.42 (1.98/2.86) *** 1.68 (1.19/2.18) ***  1.56 (1.16/1.96) ***  0.83 (0.49/1.18) ***  1.11 (0.72/1.50) *** 
Black  0.35 (-0.20/0.91) 0.16 (-0.28/0.61) -0.03(-0.41/0.34) -0.49 (-1.21/0.22) -0.77 (-1.38/-0.16) * 
Other ethnic group  0.87 (0.30/1.45) ** 1.28 (0.30/2.26) *  0.33 (-0.42/1.07)  0.01 (-0.80/0.83) -0.40 (-1.34/0.54) 
Language spoken at 
home 

     

English Reference category     
Other language  0.59 (0.22/0.96) ** 0.61 (0.31/0.91) *** 0.54  (0.24/0.83) *** 0.05 (-0.18/0.28) 0.31 (-0.01/0.63) 
Birth weight      
Normal Reference category     
Low   0.76 (0.40/1.13) ***  0.43 (0.12/0.74) **  0.72 (0.36/1.08) *** 0.76 (0.28/1.25) **  1.11 (0.60/1.61) *** 
High  -0.11 (-0.32/0.10) -0.08 (-0.30/0.14) -0.06 (-0.30/0.17) 0.10 (-0.27/0.42) -0.08 (-0.46/0.31) 
Maternal age at childbirth      
< 20 Reference category     
20 to 29  -1.21 (-1.62/-0.80) *** -0.88 (-1.35/-0.42) *** -0.82 (-1.31/-0.33) ** -0.69 (-1.30/-0.08) * -0.87 (-1.59/-0.16) * 
30 to 39  -1.64 (-2.05/-1.22) *** -1.31 (-1.77/-0.85) *** -1.36 (-1.83/-0.89) *** -1.22 (-1.80/-0.63) *** -1.57 (-2.24/-0.89) *** 
40 plus  -1.90 (-2.43/-1.36) *** -1.51 (-2.11/-0.92) *** -1.34 (-1.97/-0.72) *** -0.67 (-1.50/0.15) -1.05 (-1.98/-0.11) * 
Childbirth order      
1st born Reference category     
Not 1st born  0.23 (0.08/ 0.37) ** 0.21 (0.06/0.36) *** 0.29 (0.12/0.46) ** 0.20 (-0.01/0.40) -0.11 (-0.33/0.40) 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the internalising score, the more risk of having internalising problems  
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Continue table A10.2 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Breastfeeding       
Yes Reference category     
No  0.61 (0.44/0.78) *** 0.31 (0.15/0.48) *** 0.26 (0.07/0.46) ** 0.34**(0.11/0.57) 0.51***(0.23/0.80) 
Maternal alcohol drinking       
Never drinker Reference category     
Light  -0.58 (-0.80/-0.35) *** -0.42 (-0.72/-0.11) ** -0.30 (-0.70/0.09) -0.28 (-0.67/0.11) -0.45 (-0.98/0.08) 
Moderate  -0.63 (-0.92/-0.34) ***  0.46 (-0.84/-0.09) * -0.51 (-0.92/-0.11) * -0.08 (-0.50/0.34) -0.35 (-0.98/0.28) 
Heavy   0.31 (-0.36/0.99) -0.18 (-0.75/0.37) -0.12 (-0.80/0.55)  0.14 (-0.88/1.17)  0.10 (-0.79/0.98) 
Maternal smoking       
0 cigarettes Reference category     
1/9 cigarettes  0.18 (-0.05/0.41) 0.10 (-0.12/0.32) 0.19 (-0.07/0.46) 0.24 (-0.14/0.62) 0.19(-0.22/0.60) 
≥ 10 cigarettes  0.64 (0.45/0.83) *** 0.51 (0.33/0.69) *** 0.67 (0.45/0.90) *** 0.98 (0.69/1.26) *** 1.30***(0.94/1.66) 
Number of siblings      
Single child Reference category     
With 1 sibling  -0.31 (-0.46/-0.15) *** -0.31 (-0.48/-0.15) *** -0.46 (-0.67/-0.25) *** -0.48 (-0.74/-0.21) *** -0.55 (-0.80/-0.29) *** 
With ≥ 2 siblings   0.07(-0.14/0.29) -0.08(-0.28/0.12) -0.20 (-0.43/0.04) -0.04 (-0.31/0.22)  0.12(-0.20/0.44) 
Marital status      
Married Reference category     
Cohabiting  0.57 (0.39/ 0.76) *** 0.43 (0.24/ 0.63) *** 0.41 (0.22/ 0.60) *** 0.54 (0.30/ 0.78) *** 0.57 (0.27/ 0.88) *** 
Non-intact families      
Stable families Reference category     
Non stable  0.16 (0.01/0.32) * 0.22 (0.06/0.38) ** 0.45 (0.28/0.63) *** 0.71 (0.50/0.92) *** 0.84 (0.60/1.09) *** 
Puberty status      
Not yet Reference category     
Has begun puberty  NA NA NA -0.03 (-0.44/ 0.39) 0.11 (-0.32/0.57) 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the internalising score, the more risk of having internalising problems  
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Continue table A10.2 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Parental education      
No qualification Reference category     
Overseas  -0.30 (-0.98/0.38) -0.26 (-0.93/0.41) -0.44 (-1.03/0.15) -0.27 (-1.02/0.47) -0.62(-1.26/0.03) 
NVQ1  -0.57 (-1.03/-0.11) * -0.59 (-0.98/-0.20) ** -0.39 (-0.86/0.08) -0.16 (-0.66/0.34) -0.17 (-0.84/0.49) 
NVQ2  -1.02 (-1.36/-0.67) *** -1.03 (-1.32/-0.74) *** -0.87 (-1.20/-0.55) *** -0.33 (-0.73/0.08) -0.77 (-1.28/-0.25)** 
NVQ3  -1.34 (-1.69/-1.00) *** -1.09 (-1.41/-0.77) *** -1.08 (-1.43/-0.72) *** -0.73 (-1.18/-0.29) ** -1.20 (-1.74/-0.65)*** 
NVQ4  -1.62 (-1.96/-1.28) *** -1.30 (-1.60/-1.01) *** -1.18 (-1.51/-0.85) *** -1.00 (-1.37/-0.62) *** -1.44 (-1.93/-0.95)*** 
NVQ5  -1.57 (-2.00/-1.16) *** -1.32 (-1.70/-0.93) *** -1.26 (-1.65/-0.87) *** -1.27 (-1.75/-0.80) *** -1.81 (-2.50/-1.11)*** 
Parental occupational class       
Not working Reference category     
Manager/ professional  -0.77 (-0.96/-0.58) *** -0.74 (-0.92/-0.57) *** -0.57 (-0.78/-0.37) *** -0.82 (-1.06/-0.56) *** -0.86 (-1.13/-0.58)*** 
Intermediate  -0.62 (-0.88/-0.36) *** -0.57 (-0.78/-0.36) *** -0.54 (-0.79/-0.29) *** -0.50 (-0.82/-0.19) *** -0.81 (-1.12/-0.49)*** 
Small and self-employers  -0.71 (-1.06/-0.36) *** -0.63 (-0.94/-0.32) *** -0.42 (-0.82/-0.03) * -0.29 (-0.80/0.23) -0.68 (-1.26/-0.09)* 
Lower supervisory/ technical  -0.01 (-0.52/0.50)  0.16 (-0.42/0.74)  0.36 (-0.34/1.07)  0.29 (-0.45/1.03) -0.22 (-0.96/0.52) 
Semi-routine/ routine  -0.19 (-0.42/0.04) -0.11(-0.36/0.15)  0.01 (-0.22/0.24)  0.15 (-0.16/0.46)  0.16 (-0.23/0.55) 
Household income      
Lowest quintile Reference category     
Second quintile -0.73 (-1.02/-0.45) *** -0.59 (-0.87/-0.30) *** -0.51 (-0.85/-0.18) ** -0.15(-0.59/0.29) -0.40 (-0.93/0.13) 
Third quintile -1.20 (-1.49/-0.91) *** -1.03 (-1.31/-0.75) *** -1.01 (-1.33/-0.69) *** -0.79 (-1.20/-0.38) *** -1.12 (-1.62/-0.62)*** 
Fourth quintile -1.43 (-1.71/-1.15) *** -1.16 (-1.44/-0.88) *** -1.00 (-1.34/-0.65) *** -1.05 (-1.44/-0.66) *** -1.52 (-2.03/-1.01)*** 
Highest quintile -1.77 (-2.05/-1.50) *** -1.48 (-1.76/-1.19) *** -1.43 (-1.74/-1.13) *** -1.69 (-2.06/-1.32) *** -2.09 (-2.58/-1.59)*** 
Maternal mental health      
Not depressed Reference category     
Depressed 2.46 (1.78/3.15) *** 1.62 (1.10/2.14) *** 1.86 (1.09/2.63) *** 2.97 (2.14/3.80) *** 2.72 (1.61/3.84) *** 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the internalising score, the more risk of having internalising problems  
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Table A10. 3 Univariable linear regression analysis associating externalising  difficulties scores at child age 5, 7, 11 and 14 years with 
several demographic and social variables. Boys sample sizes range from 6153 to 6182. 

 
Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Child ethnicity      
White Reference category     
Mixed  -0.13 (-0.78/0.52) -0.06 (-0.66/0.55) -0.33 (-0.98/0.31) -0.45(-1.15/0.25) -0.46 (-1.22/0.31) 
Indian   0.63 (0.02/1.65)  0.10 (-0.43/0.63)  0.37 (-0.35/1.09) -0.09(-0.74/0.56) -0.20 (-0.75/0.35) 
Pakistani and Bangladeshi   1.36 (0.82/1.91) ***  1.00 (0.54/1.47) ***  0.90 (0.51/1.29) *** 0.38(-0.05/0.80)  0.47 (0.01/0.94) 
Black  -0.37 (-1.07/0.32) -0.19 (-1.07/0.69) -0.41 (-1.24/0.43) -0.40(-1.38/0.58) -0.20 (-1.21/0.81) 
Other ethnic group   1.64 (0.11/3.16)  0.63 (-0.39/1.65)  0.65 (-0.35/1.65) 0.27(-0.90/1.44)  0.82 (-0.11/1.76) 
Language spoken at home      
English Reference category     
Other language  0.58 (0.15/1.01) ** 0.40 (0.01/0.73) * 0.36 (0.00/0.72) 0.25 (-0.14/0.65) 0.37 (0.03/0.71) * 
Birth weight      
Normal Reference category     
Low   0.45 (-0.13/ 1.03)  0.63 (0.17/ 1.09) **  0.80 (0.25/ 1.37) **  0.67 (0.10/0.125) *  0.25 (-0.27/0.79) 
High  -0.31 (-0.61/ -0.01) * -0.28 (-0.53/ -0.04) * -0.28 (-0.57/0.01) -0.26 (-0.55/0.02) -0.32 (-0.60/ -0.04) * 
Maternal age at childbirth      
<20 Reference category     
20 to 29  -0.88 (-1.42/-0.34) ** -0.98 (-1.55/-0.41) ** -1.09 (-1.71/-0.47) ** -0.96 (-1.51/-0.41) ** -0.82 (-1.43/-0.20) ** 
30 to 39  -1.96 (-2.47/-1.45) *** -1.77 (-2.33/-1.21) *** -1.97 (-2.58/-1.36) *** -1.94 (-2.49/-1.39) *** -1.69 (-2.31/-1.08) *** 
40 plus  -1.94 (-2.85/-1.03) *** -1.77 (-2.66/-0.89) *** -2.01 (-2.97/-1.05) *** -2.06 (-2.92/-1.19) *** -1.55 (-2.41/-0.70) *** 
Childbirth order      
1st born Reference category     
Not 1st born  -0.07 (-0.31/ 0.16) -0.22 (-0.45/ 0.01) -0.16 (-0.39/ 0.07) -0.11 (-0.33/ 0.10) -0.15 (-0.38/ 0.08) 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the externalising score, the more risk of having externalising problems  
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Continue table A10.3 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Breastfeeding       
Yes Reference category     
No  0.97 (0.68/1.25) *** 0.91 (0.66/1.16) *** 0.84 (0.56/1.11) *** 0.87 (0.58/1.17) *** 0.87 (0.55/1.18) *** 
Maternal alcohol drinking       
Never drinker Reference category     
Light  -0.60 (-1.03/-0.17) ** -0.18 (-0.64/0.29) -0.31(-0.79/0.17) -0.10 (-0.57/0.37) -0.17 (-0.70/0.35) 
Moderate  -0.12 (-0.62/0.37)  0.12 (-0.45/0.70) -0.13(-0.69/0.43)  0.16 (-0.43/0.76)  0.13 (-0.52/0.79) 
Heavy   0.22 (-0.62/1.05)  0.09 (-0.75/0.92) 0.56(-0.40/1.51) -0.08 (-0.97/0.81)  0.43 (-0.66/1.52) 
Maternal smoking       
0 cigarettes Reference category     
1/9 cigarettes  0.88 (0.49/1.27) *** 0.79 (0.40/1.17) *** 0.78 (0.38/1.17) *** 0.79 (0.41/1.17) *** 0.64 (0.20/1.07) *** 
≥ 10 cigarettes  1.78 (1.48/2.08) *** 1.40 (1.11/1.69) *** 1.49 (1.18/1.80) *** 1.58 (1.26/1.89) *** 1.34 (0.98/1.69) *** 
Number of siblings      
Single child Reference category     
With 1 sibling  0.10 (-0.15/0.35) -0.10 (-0.34/0.13) -0.17 (-0.44/0.10) -0.28 (-0.56/0.00) -0.02 (-0.32/0.28) 
With ≥ 2 siblings  0.32 (-0.01/0.65)  0.05 (-0.28/0.38)  0.11 (-0.24/0.46)  0.06 (-0.30/0.42)  0.22 (-0.14/0.58) 
Marital status      
Married Reference category     
Cohabiting  1.29 (1.00/ 1.58) *** 1.21 (0.95/ 1.47) *** 1.36 (1.08/ 1.63) *** 1.40 (1.04/ 1.70) *** 1.36 (0.99/1.72) *** 
Non-intact families      
Stable families Reference category     
Non stable  0.84 (0.60/1.07) *** 0.77 (0.55/1.00) *** 0.88 (0.64/1.13) *** 1.14 (0.89/1.39) *** 0.94 (0.68/1.19) *** 
Puberty status      
Not yet Reference category     
Has begun puberty  NA NA NA -0.40 (-0.95/ 0.16) -0.09 (-0.67/ 0.50) 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the externalising score, the more risk of having externalising problems  
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Continue table A10.3 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Parental education      
No qualification Reference category     
Overseas  -0.27 (-1.07/0.53) -0.44 (-1.19/0.30) -0.02 (-0.79/0.74) -0.81 (-1.71/0.09) -0.86 (-1.71/0.00) 
NVQ1  -0.70 (-1.27/-0.14) * -0.58 (-1.09/-0.07) * -0.29 (-0.87/0.29) -0.77 (-1.43/-0.09) * -0.24 (-0.97/0.49) 
NVQ2  -1.55 (-2.00/-1.10) *** -1.23 (-1.67/-0.80) *** -1.30 (-1.81/-0.80) ***  -1.48 (-2.04/-0.93) *** -1.24 (-1.81/-0.67) *** 
NVQ3  -1.76 (-2.24/-1.27) *** -1.32 (-1.78/-0.85) *** -1.44 (-1.94/-0.95) *** -1.69 (-2.27/-1.11) *** -1.41 (-2.00/-0.82) *** 
NVQ4  -2.65 (-3.09/-2.22) *** -2.19 (-2.60/-1.78) *** -2.21 (-2.69/-1.74) *** -2.42 (-2.98/-1.87) *** -2.05 (-2.60/-1.49) *** 
NVQ5  -2.38 (-3.97/-2.79) *** -2.57 (-3.17/-1.97) *** -2.56 (-3.21/-1.92) *** -3.10 (-3.72/-2.47) *** -2.65 (-3.28/-2.02) *** 
Parental occupational 
class  

     

Not working Reference category     
Manager/ professional  -1.35 (-1.67/-1.03) *** -1.11(-1.37/-0.84) *** -1.16 (-1.46/-0.86) *** -1.16 (-1.43/-0.89) *** -1.09 (-1.40/-0.79) *** 
Intermediate  -0.32 (-0.71/0.08) -0.20 (-0.51/0.11) -0.16 (-0.52/0.20) -0.15 (-0.50/.20) -0.29 (-0.69/0.11) 
Small and self-employers  -1.32 (-1.81/-0.84) *** -0.90 (-1.35/-0.45) *** -1.08 (-1.61/-0.55) *** -0.96 (-1.46/-0.45) *** -0.55 (-1.14/0.05) 
Lower supervise/ technical   0.26 (-0.41/0.93) -0.02 (-0.59/0.55)  0.31 (-0.36/0.99)  0.35 (-0.49/1.18)  0.27 (-0.52/1.05) 
Semi-routine/ routine   0.13 (-0.22/.48)  0.07 (-0.24/0.37)  0.05(-0.32/0.44) -0.03 (-0.40/0.34) -0.13 (-0.52/0.26) 
Household income      
Lowest quintile Reference category     
Second quintile -0.43 (-0.84/-0.02) * -0.44 (-0.88/0.00) -0.65 (-1.12/-0.18) **  0.02 (-0.44/0.49) -0.36 (-0.86/0.15) 
Third quintile -1.30 (-1.72/-0.88) *** -0.87 (-1.30/-0.43) *** -1.31 (-1.78/-0.84) *** -0.83 (-1.26/-0.39) *** -1.05 (-1.53/-0.57) *** 
Fourth quintile -1.74 (-2.20/-1.29) *** -1.47 (-1.95/-1.00) *** -1.83 (-2.29/-1.36) *** -1.35 (-1.82/-0.88) *** -1.50 (-2.04/-0.96) *** 
Highest quintile -2.37 (-2.78/-1.96) *** -1.90 (-2.30/-1.49) *** -2.39 (-2.79/-2.00) *** -1.93 (-2.34/-1.52) *** -1.92 (-2.38/-1.47) *** 
Maternal mental health      
Not depressed Reference category     
Depressed 3.09 (2.25/3.93) *** 2.58 (1.80/3.36) *** 2.78 (1.90/3.66) *** 3.19 (2.18/4.20) *** 2.55 (1.39/ 3.71) *** 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the externalising score, the more risk of having externalising problems  
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Table A10. 4 Univariable linear regression analysis associating externalising  difficulties scores at child age 5, 7, 11 and 14 years with 
several demographic and social variables. Girls sample sizes range from 5908 to 5933. 

 
Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Child ethnicity      
White Reference category     
Mixed  -0.11 (-0.86/0.64) 0.00 (-0.56/0.57) -0.24 (-0.88/0.40) -0.29 (-0.87/0.30) -0.30 (-0.85/0.26) 
Indian   0.06 (-0.62/0.74) 0.37 (-0.43/1.16)  0.16 (-0.66/0.99)  0.04 (-0.84/0.93) -0.67 (-1.36/0.02) 
Pakistani and Bangladeshi   1.55 (0.97/2.14) *** 1.17 (0.65/1.69) ***  0.75  (0.29/1.22) **  0.37 (0.08/0.66) *  0.96 (0.53/1.39) * 
Black  -0.37 (-1.05/0.31) 0.11 (-0.49/0.72) -0.40 (-0.84/0.03) -0.36 (-0.97/0.24)  0.17 (-0.65/0.99) 
Other ethnic group  -0.50 (-1.26/0.27) 0.25 (-0.69/1.20) -0.18 (-1.01/0.65) -0.32 (-1.02/0.38) -0.59 (-1.38/0.20) 
Language spoken at 
home 

     

English Reference category     
Other language  0.17 (-0.14/0.48) 0.15 (-0.13/0.43) 0.03(-0.28/0.35) -0.19 (-0.49/0.11) 0.02 (-0.28/0.33) 
Birth weight      
Normal Reference category     
Low   1.05 (0.63/1.47) ***  0.92 (0.54/1.30) ***  1.14 (0.73/1.56) ***  0.95 (0.51/1.38) ***  0.97 (0.57/ 1.37) *** 
High  -0.24 (-0.61/0.13) -0.24 (-0.53/0.05) -0.17 (-0.46/0.12) -0.13 (-0.42/0.17) -0.19 (-0.51/0.13) 
Maternal age at childbirth      
< 20 Reference category     
20 to 29  -1.71 (-2.29/-1.13) *** -1.24 (-2.87/-0.62) *** -1.14 (-1.78/-0.51) *** -1.12 (-1.84/-0.40) ** -1.35 (-2.17/-0.53) ** 
30 to 39  -2.75 (-1.32/-2.19) *** -2.00 (-2.60/-1.37) *** -2.05 (-2.65/-1.26) *** -1.82 (-2.53/-1.11) *** -2.18 (-2.95/-1.40) *** 
40 plus  -3.03 (-3.76/-2.31) *** -2.57 (-3.30/-1.83) *** -2.00 (-2.75/-1.22) *** -1.75 (-2.66/-0.83) *** -1.91 (-2.92/-0.89) *** 
Childbirth order      
1st born Reference category     
Not 1st born  -0.09 (-0.31/0.13) -0.08 (-0.29/ 0.11) 0.07 (-0.14/ 0.28) -0.15 (-0.36/ 0.06) -0.15 (-0.36/ 0.07) 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the externalising score, the more risk of having externalising problems  
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Continue table A10.4 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Breastfeeding       
Yes Reference category     
No  1.18 (0.91/1.45) *** 0.82 (0.61/1.04) *** 0.88 (0.63/1.12) *** 0.64 (0.41/0.88) *** 0.81 (0.54/1.08) *** 
Maternal alcohol drinking       
Never drinker Reference category     
Light  -0.49 (-0.94/-0.04) * -0.55 (-0.86/-0.21) ** -0.60  (-0.93/-0.27) *** -0.43 (-0.83/-0.03) * -0.64 (-1.01/-0.27) ** 
Moderate  -0.16 (-0.67/0.36) -0.60 (-1.03/-0.17) ** -0.30 (-0.85/0.25) -0.28 (-0.75/0.18) -0.05 (-0.62/0.52) 
Heavy   0.71 (-0.30/1.72)  0.44 (-0.41/1.29)  0.33 (-0.59/1.25)  0.13 (-0.59/0.85)  0.60 (-0.40/1.60) 
Maternal smoking       
0 cigarettes Reference category     
1/9 cigarettes  0.78 (0.40/1.16) *** 0.67 (0.31/1.03) *** 0.72 (0.38/1.07) *** 0.52 (0.17/0.87) ** 0.66 (0.22/1.09) ** 
≥ 10 cigarettes  1.45 (1.17/1.73) *** 1.40 (1.13/1.66) *** 1.41 (1.15/1.66) *** 1.44 (1.17/1.71) *** 1.59 (1.30/1.89) *** 
Number of siblings      
Single Reference category     
With 1 sibling   -0.23 (-0.47/0.01) -0.46(-0.70/-0.29) *** -0.73 (-0.96/-0.50) *** -0.47 (-0.71/-0.22) *** -0.60 (-0.84/-0.36) *** 
With ≥ 2 siblings   0.011(-0.20/0.42) -0.16 (-0.41/0.10) -0.45 (-0.72/-0.19) ** -0.02 (-0.30/0.25) -0.01 (-0.29/0.27) 
Marital status      
Married Reference category     
Cohabiting  1.11 (0.82/1.40) *** 1.06 (0.81/ 1.30) *** 1.08 (0.80/1.30) *** 0.99 (0.74/1.25) ***  0.88 (0.61/1.16) *** 
Non-intact families      
Stable families Reference category     
Non stable  0.77 (0.52/1.01) *** 0.74 (0.52/0.96) *** 0.86 (0.64/1.08) *** 1.13 (0.90/1.35) *** 1.03 (0.80/1.26) *** 
Puberty status      
Not yet Reference category     
Has begun puberty  NA NA NA 0.05 (-0.31/0.40) -0.04 (-0.42/ 0.41) 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the externalising score, the more risk of having externalising problems  
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Continue table A10.4 
 

Covariates Child age 3 Child age 5 Child age 7 Child age 11 Child age 14 
Parental education      
No qualification Reference category     
Overseas  -1.08 (-1.84/0.32) ** -0.84 (-1.50/-0.17) * -0.87 (-1.59/-0.16) * -0.81 (-1.55/-0.07) * -0.56 (-1.34/0.22) 
NVQ1  -0.54 (-1.20/0.11) -0.27 (-0.85/0.30) -0.43 (-1.12/0.26)  0.12 (-0.54/0.78) -0.24 (-0.90/0.42) 
NVQ2  -1.37 (-1.84/-0.90) *** -1.01 (-1.40/-0.62) *** -0.95 (-1.41/-0.49) *** -0.65 (-1.07/-0.22) ** -0.92 (-1.37/-0.46) *** 
NVQ3  -1.96 (-2.46/-1.47) *** -1.51 (-1.97/-1.05) *** -1.29 (-1.80/-0.78) *** -1.16 (-1.65/-0.67) *** -1.52 (-2.01/-1.03) *** 
NVQ4  -2.47 (-2.94/-2.00) *** -1.97 (-2.35/-1.59) *** -1.84 (-2.29/-1.39) *** -1.76 (-2.19/-1.32) *** -2.15 (-2.57/-1.72) *** 
NVQ5  -3.04 (-3.59/-2.50) *** -2.26 (-2.74/-1.78) *** -2.10 (-2.68/-1.53) *** -2.06 (-2.60/-1.53) *** -2.23 (-2.76/-1.70) *** 
Paternal occupational 
class 

     

Not working Reference category     
Manager/ professional  -1.33 (-1.64/-1.02) *** -1.10 (-1.36/-0.84) *** -1.02 (-1.27/-0.76) *** -1.08 (-1.34/-0.82) *** -1.25 (-1.52/-0.98) *** 
Intermediate  -0.53 (-0.98/-0.07) * -0.40 (-.86/0.04) -0.52 (-1.00/-0.04) * -0.54 (-1.01/-0.07) * -0.68 (-1.19/-0.17) ** 
Small and self-employers  -0.67 (-1.05/-0.28) ** -0.66 (-1.00/-0.33) *** -0.66 (-0.97/-0.36) *** -0.62 (-0.99/-0.25) ** -0.65 (-0.97/-0.33) *** 
Lower supervise/ technical  -0.04 (-0.43/0.35) -0.29 (-0.66/.08) -0.02 (-0.44/0.41) -0.12 (-0.53/0.28) -0.10(-0.57/0.37) 
Semi-routine/ routine  0.38 (0.01/0.74)  0.01 (-0.33/0.33)  0.38 (0.05/0.70)  0.22 (-0.12/0.56)  0.09(-0.25/0.43) 
Household income      
Lowest quintile Reference category     
Second quintile -0.37 (-0.77/0.04) -0.54**(-0.91/-0.17) -0.36 (-0.73/0.02) -0.14 (-0.55/0.27) -0.54 (-0.98/-0.10) * 
Third quintile -1.32 (-1.72/-0.93) *** -1.38 (-1.74/-1.02) *** -1.03 (-1.38/-0.69) *** -1.00 (-1.38/-0.60) *** -1.27 (-1.71/-.83) *** 
Fourth quintile -2.00 (-2.38/-1.60) *** -1.63 (-2.00/-1.27) *** -1.40 (-1.74/-1.05) *** -1.32 (-1.71/-0.93) *** -1.69 (-2.09/-1.29) *** 
Highest quintile -2.54 (-2.94/-2.15) *** -2.13 (-2.48/-1.77) *** -1.97 (-2.31/-1.62) *** -1.87 (-2.25/-1.50) *** -2.21 (-2.58/-1.85) 
Maternal mental health      
Not depressed  Reference category     
Depressed 2.67 (1.87/3.45) *** 2.30 (1.53/3.08) *** 1.84 (1.01/2.65) *** 2.39 (1.54/3.23) *** 2.21 (1.30/3.12) *** 

 
Note: *P value <0.05, ** P value <0.01, *** P value <0.001. The higher the externalising score, the more risk of having externalising problems  
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Table A11. 1 Sex stratified adjusted regression coefficients (95% CI) for the internalising difficulties scores at child age 3, 5, 7, 11 and 14 by 
asthma symptoms at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3  0.30 ** 

(0.13/0.47) 

0.26 ** 

(0.09/0.43) 

 0.26 ** 

(0.09/0.43) 

 0.22 ** 

(0.06/0.39) 

 0.13 

(-0.03/0.29) 

 0.48 *** 

(0.29/0.68) 

0.40 *** 

(0.20/0.59) 

0.39 *** 

(0.20/0.59) 

0.37*** 

(0.17/0.57) 

 0.29 ** 

(0.10/0.48) 

Age 5  0.60 *** 

(0.40/0.81) 

0.58 *** 

(0.38/0.77) 

0.57 *** 

(0.37/0.77) 

0.55*** 

(0.35/0.74) 

0.43 *** 

(0.24/0.62) 

0.47 *** 

(0.26/0.67) 

0.41 *** 

(0.20/0.62) 

0.40*** 

(0.20/0.61) 

 0.38*** 

(0.18/0.58) 

 0.32 ** 

(0.12/0.51) 

Age 7 0.55 *** 

(0.31/0.79) 

0.52 *** 

(0.28/0.75) 

0.51 *** 

(0.27/0.75) 

0.47 *** 

(0.24/0.71) 

0.35 ** 

(0.11/0.59) 

0.60 *** 

(0.34/0.85) 

0.53 *** 

(0.28/0.78) 

0.51 *** 

(0.26/0.77) 

0.49 *** 

(0.23/0.75) 

0.42** 

(0.15/0.67) 

Age 11  0.59 *** 

(0.31/0.86) 

0.54*** 

(0.27/0.81) 

0.53 *** 

(0.26/0.80) 

0.50 *** 

(0.23/0.76) 

0.35 ** 

(0.09/0.61) 

0.86*** 

(0.59/1.12) 

0.76 *** 

(0.49/1.03) 

 0.73*** 

(0.46/1.01) 

0.70 *** 

(0.44/0.97) 

0.61*** 

(0.34/0.88) 

Age 14  0.60 *** 

(0.29/0.91) 

0.55 *** 

(0.25/0.85) 

 0.53 ** 

(0.23/0.84) 

0.50** 

(0.20/0.80) 

0.37 * 

(0.07/0.67) 

0.87 *** 

(0.58/1.17) 

0.76 *** 

(0.46/1.05) 

0.74 *** 

(0.45/1.03) 

0.70 *** 

(0.41/0.99) 

0.61 *** 

(0.32/0.90) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the internalising score, the more risk of having internalising problems 
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Table A11. 2 Sex stratified adjusted regression coefficients (95% CI) for the externalising difficulties scores at child age 3, 5, 7, 11 and 14 by 
asthma symptoms at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 0.54 *** 

(0.29/0.80) 

0.44 ** 

(0.19/0.70) 

0.43 ** 

(0.18/0.69) 

0.40 ** 

(0.16/0.65) 

0.21 

(-0.03/0.45) 

 0.72 *** 

(0.41/1.03) 

0.52 ** 

(0.20/0.83) 

0.51 ** 

(0.20/0.81) 

0.46** 

(0.16/0.76) 

0.34* 

(0.04/0.64) 

Age 5 0.60 *** 

(0.33/0.86) 

0.52 *** 

(0.26/0.79) 

0.50 *** 

(0.23/0.77) 

0.46** 

(0.20/0.72) 

0.30 * 

(0.04/0.56) 

0.94 *** 

(0.65/1.23) 

 0.75 *** 

(0.47/1.03) 

0.73 *** 

(0.45/1.01) 

0.69 *** 

(0.41/0.98) 

0.61*** 

(0.33/0.89) 

Age 7 0.50 *** 

(0.22/0.77) 

0.44 ** 

(0.17/0.70) 

0.42 ** 

(0.16/0.69) 

0.38 ** 

(0.12/0.64) 

0.24 

(-0.01/0.50) 

0.80 *** 

(0.50/1.10) 

 0.64 *** 

(0.36/0.92) 

0.60 *** 

(0.32/0.88) 

0.56 *** 

(0.29/0.84) 

0.50** 

(0.22/0.77) 

Age 11 0.52 *** 
(0.23/0.80) 

0.44 ** 

(0.17/0.72) 

0.42 ** 

(0.14/0.69) 

0.34 * 

(0.07/0.62) 

0.18 

(-0.08/0.46) 

0.80 *** 

(0.55/1.05) 

 0.71 *** 

(0.45/0.97) 

0.67 *** 

(0.41/0.93) 

0.63*** 

(0.37/0.89) 

0.55*** 

(0.30/0.81) 

Age 14 0.45 ** 

(0.13/0.78) 

 0.37 * 

(0.04/0.69) 

 0.35 * 

(0.03/0.68) 

 0.32  

(0.00/0.64) 

0.19 

(-0.14/0.51) 

0.73 *** 

(0.45/1.00) 

 0.61 *** 

(0.36/0.86) 

 0.58 *** 

(0.34/0.83) 

0.54 *** 

(0.29/0.78) 

 0.47 *** 

(0.23/0.72) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the externalising score, the more risk of having externalising problems 
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Table A11. 3 Sex stratified adjusted regression coefficients (95% CI) for socioemotional difficulties scores at child age 3, 5, 7, 11 and 14 by 
asthma diagnosis at child age 3, cross-sectional and longitudinal analysis. 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the socioemotional difficulties scores, the more risk of having problems 

 Male (N=6182) Female (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3  1.13 *** 

(0.65/1.61) 

0.78 ** 

(0.33/1.23) 

 0.74 ** 

(0.30/1.18) 

 0.70 ** 

(0.28/1.13) 

 0.49 * 

(0.08/0.90) 

 0.88 *** 

(0.41/1.35) 

0.41 

(-0.05/0.88) 

0.40  

(-0.06/0.87) 

0.25 

(-0.20/0.70) 

 0.22 

(-0.22/0.65) 

Age 5  1.14 *** 

(0.62/1.65) 

0.87 ** 

(0.36/1.38) 

0.85 ** 

(0.34/1.35) 

0.80 ** 

(0.30/1.30) 

0.61 * 

(0.12/1.10) 

1.09 *** 

(0.57/1.60) 

0.79 ** 

(0.21/1.18) 

0.69 ** 

(0.20/1.17) 

 0.55 * 

(0.06/1.03) 

 0.50 * 

(0.01/1.00) 

Age 7 0.95 ** 

(0.41/1.50) 

0.63 * 

(0.08/1.17) 

0.61 * 

(0.07/1.14) 

0.56 * 

(0.04/1.08) 

0.39  
(-0.12/0.90) 
 

1.40 *** 

(0.77/2.02) 

0.98 ** 

(0.40/1.55) 

0.97 ** 

(0.39/1.55) 

0.82 ** 

(0.23/1.40) 

0.77 * 

(0.16/1.38) 

Age 11  1.09 *** 

(0.50/1.69) 

0.79 ** 

(0.21/1.38) 

0.77 ** 

(0.20/1.34) 

0.69 * 

(0.13/1.24) 

0.46 

(-0.10/1.02) 

1.51 *** 

(0.96/2.05) 

1.11 *** 

(0.56/1.65) 

 1.10 *** 

(0.55/1.64) 

0.87 ** 

(0.35/1.40) 

0.80 ** 

(0.28/1.31) 

Age 14  1.05 ** 

(0.43/1.66) 

0.71 * 

(0.09/1.32) 

 0.67 * 

(0.06/1.28) 

0.59  

(0.00/1.17) 

0.37 

(-0.19/0.93) 

1.76 *** 

(1.00/2.53) 

1.25 ** 
(0.53/1.98) 

1.25 ** 

(0.52/1.98) 

1.03 ** 

(0.33/1.74) 

0.94 ** 

(0.24/1.65) 
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Table A11. 4 Sex stratified adjusted regression coefficients (95% CI) for the internalising difficulties scores at child age 3, 5, 7, 11 and 14 by 
childhood obesity at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182) Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3  0.24 

(-0.08/0.56) 

 0.16 

(-0.16/0.49) 

 0.15 

(-0.18/0.48) 

 0.12 

(-0.21/0.45) 

 0.16 

(-0.16/0.49) 

 0.09 

(-0.25/0.44) 

-0.01 

(-0.35/0.32) 

-0.01 

(-0.34/0.32) 

-0.03 

(-0.36/0.29) 

 -0.02 

(-0.33/0.30) 

Age 5  0.25  

(-0.13/0.62) 

0.16 

(-0.22/0.55) 

0.16 

(-0.22/0.54) 

0.14 

(-0.24/0.52) 

0.20 

(-0.15/0.55) 

0.36* 

(0.01/0.71) 

0.28 

(-0.08/0.64) 

0.28 

(-0.08/0.64) 

 0.25 

(-0.12/0.61) 

 0.27 

(-0.08/0.63) 

Age 7 0.51* 

(0.05/0.97) 

0.44 

(-0.02/0.91) 

0.44 

(-0.03/0.90) 

0.38 

(-0.07/0.83) 

0.41 

(-0.03/0.85) 

0.50 * 

(0.08/0.91) 

0.44* 

(0.01/0.87) 

0.44* 

(0.01/0.87) 

0.40 

(-0.03/0.82) 

0.41 

(0.00/0.81) 

Age 11  0.68 ** 

(0.21/1.16) 

0.61 * 

(0.13/1.08) 

0.60 * 

(0.13/1.06) 

0.54 * 

(-0.08/1.00) 

0.60 ** 

(0.17/1.03) 

0.67 ** 

(0.21/1.14) 

0.61* 

(0.14/1.07) 

 0.60 * 

(0.14/1.06) 

0.53* 

(0.06/0.99) 

0.53* 

(0.07/1.00) 

Age 14  0.60 * 

(0.02/1.17) 

 0.53 

(-0.04/1.09) 

 0.51  

(-0.03/1.06) 

0.47 

(-0.08/1.03) 

0.51 

(-0.04/1.05) 

0.31 

(-0.19/0.81) 

0.23 

(-0.28/0.75) 

0.23 

(-0.29/0.75) 

0.15 

(-0.36/0.65) 

0.17 

(-0.33/0.67) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the internalising score, the more risk of having internalising problems 
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Table A11. 5 Sex stratified adjusted regression coefficients (95% CI) for the externalising difficulties scores at child age 3, 5, 7, 11 and 14 by 
childhood obesity at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 0.49  

(-0.02/0.10) 

0.35 

(-.17/0.87) 

0.32 

(-0.20/0.84) 

0.27 

(-0.26/0.80) 

0.36 

(-0.16/0.88) 

 0.28 

(-0.20/0.76) 

0.12 

(-0.34/0.59) 

 0.13 

(-0.33/0.60) 

 0.06 

(-0.38/0.50) 

0.09 

(-0.33/0.51) 

Age 5 0.47 

(-0.05/1.00) 

0.38 

(-0.16/0.92) 

0.37 

(-0.17/0.92) 

0.33 

(-0.22/0.87) 

 0.41 

(-0.13/0.95) 

0.29 

(-0.18/0.76) 

 0.15 

(-0.31/0.62) 

0.15 

(-0.31/0.61) 

0.07 

(-0.36/0.52) 

0.10 

(-0.33/0.54) 

Age 7 0.30 

(-0.32/0.92) 

0.23 

(-0.39/0.86) 

0.22 

(-0.40/0.84) 

0.14 

(-0.47/0.75) 

0.18 

(-0.41/0.77) 

-0.02 

(-0.52/0.47) 

 -0.13 

(-0.64/0.37) 

-0.14 

(-0.64/0.36) 

-0.22 

(-0.71/0.28) 

-0.20 

(-0.68/0.28) 

Age 11 0.31 
(-0.30/0.91) 

 0.24 

(-0.38/0.87) 

0.22 

(-0.41/0.85) 

0.13 

(-0.49/0.76) 

0.21 

(-0.42/0.83) 

-0.05 

(-0.52/0.42) 

 -0.14 

(-0.60/0.32) 

-0.16 

(-0.62/0.31) 

-0.26 

(-0.70/0.19) 

-0.26 

(-0.69/0.18) 

Age 14 0.27 

(-0.43/0.97) 

 0.22 

(-0.50/0.94) 

 0.19 

(-0.53/0.92) 

 0.12 

(-0.60/0.84) 

0.17 

(-0.54/0.89) 

-0.11 

(-0.65/0.40) 

 -0.20 

(-0.72/0.32) 

 -0.21 

(-0.73/0.31) 

-0.29 

(-0.80/0.22) 

 -0.27 

(-0.76/0.23) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the externalising score, the more risk of having externalising problems 
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Table A11. 6 Sex stratified adjusted regression coefficients (95% CI) for the internalising difficulties scores at child age 3, 5, 7, 11 and 14 by  
mother chronic illness at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 0.34*** 

(015/0.52)   

0.30 ** 

(0.12/0.48) 

0.29 ** 

(0.11/0.47) 

 0.24 ** 

(0.06/0.42) 

 0.05  

(-0.13/0.24) 

0.30 ** 

(0.12/0.48) 

0.25 ** 

(0.07/0.43) 

0.25 ** 

(0.07/0.43) 

0.20* 

(0.02/ 0.37) 

0.01 

(-0.15/0.18) 

Age 5 0.66 *** 

(0.45/0.86) 

0.64 *** 

(0.43/0.83) 

0.62 *** 

(0.42/0.82) 

0.59 *** 

(0.39/0.78) 

0.40*** 

(0.21/0.59) 

0.38 *** 

(0.18/0.55) 

0.34 *** 

(0.15/0.52) 

0.34 *** 

(0.16/0.52) 

0.29 ** 

(0.11/0.47) 

0.14 

(-0.03/0.32) 

Age 7 0.88 *** 

(0.66/1.10) 

0.85 *** 

(0.62/1.06) 

0.83 *** 

(0.61/1.05) 

0.77 *** 

(0.56/0.99) 

0.60 *** 

(0.39/0.80) 

0.60 *** 

(0.39/0.80) 

0.55 *** 

(0.35/0.75) 

0.55 *** 

(0.35/0.75) 

0.50 *** 

(0.30/0.70) 

0.35** 

(0.15/0.56) 

Age 11 1.30 *** 

(1.03/1.58) 

1.26 *** 

(0.99/1.54) 

1.24 *** 

(0.97/1.52) 

1.19 *** 

(0.93/1.45) 

0.97 *** 

(0.73/1.21) 

0.66 *** 

(0.41/0.90) 

0.59 *** 

(0.35/0/83) 

0.59 *** 

(0.35/0.83) 

0.50 *** 

(0.27/0.74) 

0.30 * 

(0.05/0.55) 

Age 14 1.06 *** 

(0.77/1.36) 

0.98 *** 

(0.69/1.27) 

 0.95 *** 

(0.66/1.24) 

 0.90 *** 

(0.62/1.19) 

0.74*** 

(0.48/1.00) 

0.68 *** 

0.40/0.97) 

0.59 *** 

(0.31/0.87) 

0.60 *** 

(0.32/0.88) 

0.49 ** 

(0.20/0.77) 

0.30 * 

(0.02/0.59) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the internalising score, the more risk of having internalising problems 
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Table A11. 7 Sex stratified regression coefficients (95% CI) for the externalising difficulties scores at child age 3, 5, 7, 11 and 14 by mother 
chronic illness at age 3,cross-sectional and  longitudinal analysis. 

 Boys (N=6182) Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 0.93 *** 

(0.65/1.21)   

0.83 *** 

(0.57/1.09) 

0.80 *** 

(0.53/1.05) 

 0.75 *** 

(0.50/1.01) 

 0.43 ** 

(0.18/0.69) 

 0.33 ** 

(0.08/0.58) 

 0.21  

(-0.03/0.45) 

 0.21 

(-0.02/0.45) 

 0.12 

(-0.12/0.35) 

 -0.14 

(-0.38/0.09) 

Age 5 0.73 *** 

(0.46/1.01) 

0.65 *** 

(0.38/0.92) 

 0.62*** 

(0.36/0.88) 

 0.59 *** 

(0.32/0.85) 

 0.34* 

(0.08/0.60) 

0.29 * 

(0.06/0.51) 

 0.18 

(-0.04/0.40) 

 0.18 

(-0.03/0.40) 

0.12 

(-0.10/0.34) 

 -0.07 

(-0.29/0.15) 

Age 7 0.82 *** 

(0.54/1.10) 

0.74 *** 

(0.46/1.01) 

0.71*** 

(0.43/0.99) 

0.65 *** 

(0.38/0.93) 

0.46** 

(0.18/0.73) 

0.37 ** 

(0.11/0.63) 

 0.26 * 

(0.01/0.52) 

0.26* 

(0.01/0.52) 

0.18 

(-0.07/0.43) 

0.01 

(-0.24/0.27) 

Age 11 0.92*** 

(0.61/1.24) 

 0.85 *** 

(0.54/ 1.15) 

0.80 *** 

(0.50/1.10) 

0.75 *** 

(0.45/1.05) 

0.52 ** 

(0.22/0.82) 

0.52 *** 

(0.25/0.78) 

 0.42 ** 

(0.15/0.68) 

0.42 ** 

(0.15/0.68) 

0.34* 

(0.07/0.60) 

0.15 

(-0.11/0.42) 

Age 14 0.78 *** 

(0.43/1.12) 

 0.68 *** 

(0.34/1.01) 

 0.63 *** 

(0.30/0.96) 

 0.60 *** 

(0.26/0.93) 

0.38 * 

(0.08/0.68) 

0.44 ** 

(0.17/0.72) 

 0.32 * 

(0.04/0.59) 

 0.32 * 

(0.05/0.59) 

 0.23 

(-0.03/0.51) 

 0.04 

(-0.21/0.30) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the externalising score, the more risk of having externalising problems 
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Table A11. 8 Sex stratified adjusted regression coefficients (95% CI) for the internalising difficulties scores at child age 3, 5, 7, 11 and 14 by 
father chronic illness at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3  0.18 

(-0.01/0.38) 

 0.19 

(0.00/0.39) 

 0.18 

(-0.01/0.37) 

 0.10 

(-0.09/0.29) 

 0.04 

(-0.15/0.23) 

 0.19 

(-0.01/0.39) 

 0.18 

(-0.01/0.37) 

0.17 

(-0.02/0.35) 

0.11 

(-0.07/0.30) 

 0.06 

(-0.11/0.24) 

Age 5  0.17 

(-0.05/0.38) 

 0.17 

(-0.04/0.38) 

0.16 

(-0.05/0.37) 

 0.09 

(-0.12/0.30) 

0.03 

(-0.18/0.24) 

0.03 

(-0.15/0.21) 

0.02 

(-0.15/0.19) 

0.01 

(-0.16/0.18) 

 -0.05 

(-0.21/0.12) 

 -0.12 

(-0.28/0.05) 

Age 7 0.29* 

(0.04/0.54) 

0.28* 

(0.04/0.53) 

0.27* 

(0.03/0.52) 

0.17 

(-0.07/0.41) 

0.10 

(-0.14/0.33) 

0.24* 

(0.02/0.46) 

0.21 

(-0.01/0.43) 

0.21 

(-0.01/0.43) 

0.15 

(-0.07/0.36) 

0.08 

(-0.13/0.30) 

Age 11  0.23 

(-0.04/0.49) 

0.22 

(-0.04/0.48) 

0.21 

(-0.05/0.47) 

0.10 

(-0.16/0.35) 

0.03 

(-0.22/0.27) 

0.27 

(-0.02/0.55) 

 0.23 

(-0.06/0.52) 

 0.22 

(-0.06/0.51) 

0.13 

(-0.15/0.41) 

0.05 

(-0.23/0.33) 

Age 14  0.42** 

(0.14/0.70) 

 0.40** 

(0.14/0.67) 

 0.40 ** 

(0.13/0.67) 

0.30* 

(0.03/0.57) 

 0.23 

(-0.02/0.50) 

0.48** 

(0.13/0.82) 

0.41* 

(0.07/0.75) 

0.40* 

(0.06/0.74) 

0.26 

(-0.07/0.59) 

0.18 

(-0.13/0.50) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the internalising score, the more risk of having internalising problems 
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Table A11. 9 Sex stratified adjusted regression coefficients (95% CI) for the externalising difficulties scores at child age 3, 5, 7, 11 and 14 by 
father chronic illness at child age 3, cross-sectional and longitudinal analysis. 

 Boys (N=6182)  Girls (n=5933) 
 Model 1 Model 2 Model 3 Model 4 Model 5  Model 1 Model 2 Model 3 Model 4 Model 5  
Age 3 0.33 * 

(0.04/0.62) 

0.28 

(0.00/0.56) 

0.25 

(-0.02/0.53) 

0.17 

(-0.11/0.45) 

 0.06 

(-0.22/0.34) 

 0.24 

(-0.06/0.55) 

0.17 

(-0.12/0.45) 

 0.16 

(-0.13/0.44) 

 0.07 

(-0.22/0.3) 

0.003 

(-0.28/0.29) 

Age 5 0.29 * 

(0.01/0.57) 

0.26  

(-0.02/0.54) 

0.24 

(-0.04/0.51) 

0.16 

(-0.11/0.43) 

 0.07 

(-0.20/0.34) 

0.10 

(-0.16/0.36) 

 0.05 

(-0.20/0.30) 

0.04 

(-0.21/0.29) 

-0.01 

(-0.32/0.18) 

 -0.14 

(-0.39/0.11) 

Age 7 0.42 ** 

(0.11/0.72) 

0.37 * 

(0.08/0.66) 

0.34 * 

(0.06/0.63) 

0.24 

(-0.05/0.52) 

0.15 

(-0.14/0.43) 

0.23 

(-0.05/0.50) 

 0.17 

(-0.10/0.44) 

0.15 

(-0.11/0.43) 

0.07 

(-0.19/0.33) 

0.01 

(-0.25/0.28) 

Age 11 0.36 * 
(0.05/0.68) 

 0.37 * 

(0.08/0.67) 

0.34 * 

(0.06/0.63) 

0.24 

(-0.05/0.52) 

0.11 

(-0.17/0.40) 

0.20 

(-0.06/0.45) 

 0.17 

(-0.10/0.44) 

0.15 

(-0.11/0.43) 

0.07 

(-0.19/0.33) 

-0.02 

(-0.28/0.24) 

Age 14 0.43 * 

(0.06/0.80) 

 0.40* 

(0.04/0.76) 

 0.39 * 

(0.03/0.75) 

 0.31 

(-0.04/0.67) 

0.24 

(-0.11/0.59) 

0.37 ** 

(0.09/0.65) 

 0.29 * 

(0.02/0.56) 

 0.28 * 

(0.01/0.56) 

0.16 

(-0.11/0.43) 

 0.10 

(-0.18/0.37) 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model 1: socioemotional difficulties regressed on mother chronic illness 

• Model 2: Model 1 + Demographic and mother’s health behaviour  

• Model 3: Model2 + family structure variables 

• Model 4: Model 3 + socioeconomic characteristics 

• Model 5: Model 4 + maternal mental health  

• Reference group for mother chronic illness:  mother has no chronic illness  

• The higher the externalising score, the more risk of having externalising problems 
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Figure A12. 1 Scree plot of mother involvement factor eigenvalues for 
exploratory factor analysis (EFA). 

(a) Boys sample 

 
 
(b) Girls sample 
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Figure A12. 2 Scree plot of father involvement factor eigenvalues for 
exploratory factor analysis (EFA). 

(a) Boys sample 
 

(b) Girls sample 
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Figure A12. 3 Scree plot of child self esteem factor eigenvalues for exploratory 
factor analysis (EFA). 

(a) Boys sample 
 

 
(b) Girls sample 
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Table A13. 1 Test of mediation from asthma symptoms at child age 3 years to 
internalising difficulties score at child age 14 

 
• Notes: ***p<0.001, **p<0.01, *p<0.05. Model adjusted for demographic, 

parental healthy behaviour and socioeconomic characteristics. 
  

• Unstandardised regression coefficients and standard errors are in bold. 
Standardised coefficients and standard errors are non-bolded. 
 
 

Table A13. 2 Test of mediation from asthma symptoms at child age 3 years to 
externalising difficulties score at child age 14. 

 

 
• Notes: ***p<0.001, **p<0.01, *p<0.05. Model adjusted for demographic, 

parental healthy behaviour and socioeconomic characteristics. 
  

• Unstandardised regression coefficients and standard errors are in bold. 
Standardised coefficients and standard errors are non-bolded

 Boys (N=6182) Girls (N=5933) 

Total effect 0.41 (0.10/ 0.72) * 
0.13 (0.03/ 0.22) * 

0.53 (0.23/ 0.82) **  
0.16 (0.07/0.25) ** 

Direct effect 0.40 (0.10/ 0.70) ** 
0.13 (0.03/ 0.22) ** 

0.40 (0.10/ 0.71) ** 
 0.12 (0.03/ 0.21) ** 

Indirect effect 0.01 (-0.09/ 0.10)  
0.002 (-0.03/ 0.03)  

0.13 (0.04/ 0.21) ** 
0.04 (0.01/ 0.06) ** 

Proportion mediated % 0% 0.25% 

Moderated mediated P value >0.05  

 Boys (N=6182) Girls (N=5933) 

Total effect 0.21 (-0.11/ 0.53)  
 0.06 (-0.03/ 0.15)  

0.42 (0.16/ 0.67) ** 
(0.05/0.22) ** 

Direct effect 0.21 (-0.11/ 0.53)  
0.06 (-0.03/ 0.15)  

0.32 (0.06/ 0.58) * 
0.10 (0.02/ 0.19) * 

Indirect effect 0.003 (-0.12/ 0.13)  
0.001 (-0.03/ 0.04)  

0.10 (0.01/ 0.18) * 
0.03 (0.004/ 0.06) * 

Proportion mediated % 0% 23% 

Moderated mediated P value >0.05  
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Figure A13. 1 Conceptual models linking asthma symptoms at age 3 with internalising difficulties problems at child age 14 through 
parental mental health (child age 5), family function (child age 7) and child self-esteem (child age 11). Girls sample 

 

Note:  The model illustrates the hypothesised relationships linking mother chronic illness and internalising difficulties. The diagram shows 

unstandardised regression coefficients and standard errors in bold. Standardised coefficients and standard errors are non-bolded. Only statistically 

significant (*p < 0.05; **p < 0.01; ***p <0 .001) results are shown. The model was controlled by demographic and mother’s health behaviour, family 

structure, SEP and maternal mental health variable at base line. 
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Figure A13. 2 Conceptual models linking asthma symptoms at age 3 with externalising difficulties problems at child age 14 through 
parental mental health (child age 5), family function (child age 7) and child self-esteem (child age 11). Girls sample 

Note:  The model illustrates the hypothesised relationships linking mother chronic illness and externalising difficulties. The diagram shows 

unstandardised regression coefficients and standard errors in bold. Standardised coefficients and standard errors are non-bolded. Only statistically 

significant (*p < 0.05; **p < 0.01; ***p < 0.001) results are shown. The model was controlled by demographic and mother’s health behaviour, family 

structure, SEP and maternal mental health variable at base line. 
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Table A13. 3 Test of mediation from mother chronic illness at child age 3 years 
to internalising difficulties score at child age 14. 

 
 

• Notes: ***p<0.001, **p<0.01, *p<0.05. Model adjusted for demographic, 
parental healthy behaviour and socioeconomic characteristics . 

•  
• Unstandardised regression coefficients and standard errors are in bold. 

Standardised coefficients and standard errors are non-bolded. 
 
 
 
Table A13. 4 Test of mediation from mother chronic illness at child age 3 years 
to externalising difficulties score at child age 14. 

 
• Notes: ***p<0.001, **p<0.01, *p<0.05. Model adjusted for demographic, 

parental healthy behaviour and socioeconomic characteristics.  
 

• Unstandardised regression coefficients and standard errors are in bold. 
Standardised coefficients and standard errors are non-bolded. 

 Boys (N=6182) Girls (N=5933) 

Total effect 0.72 (0.44/ 1.00) *** 

0.22 (0.14/ 0.31) *** 

0.30 (0.05/ 0.54) * 

0.10 (0.01/ 0.18) * 
Direct effect 0.54 (0.25/ 0.82) *** 

0.17 (0.08/ 0.26) *** 

0.25 (0.02/ 0.48) * 

0.08 (0.01/ 0.16) * 

Indirect effect 0.18 (0.08/ 0.28) *** 

0.05 (0.02/ 0.08) *** 

0.05 (-0.04/ 0.14)  

0.02 (-0.01/ 0.05) 

Proportion mediated 25% 
 

0% 

Moderated mediated P value 0.04 

 Boys (N=6182) 
 

Girls (N=5933) 

Total effect 0.40 (0.07/ 0.72) * 
 
0.11(0.02/ 0.20) * 

0.07 (-0.21/ 0.34) 
 
0.02 (-0.07/ 0.11) 

Direct effect 0.18 (-0.16/ 0.53) 
 
0.05 (-0.04/ 0.15) 

0.02 (-0.25/ 0.30) 
 
0.01 (-0.08/ 0.10) 

Indirect effect 0.22 (0.08/ 0.35) ** 
 
0.06 (0.02/ 0.10) ** 

0.05 (-0.04/ 0.13) 
 
0.01 (-0.01/ 0.04) 

Proportion mediated 
 

55% 0% 

Moderated mediated P value 0.03 



 
 

456 

Figure A13. 3 Conceptual models linking mother chronic illness at age 3 with internalising difficulties problems at child age 14 through 
parental mental health (child age 5), family function (child age 7) and child self-esteem (child age 11). Girls sample 

Note:  The model illustrates the hypothesised relationships linking mother chronic illness and externalising difficulties. The diagram shows 
unstandardised regression coefficients and standard errors in bold. Standardised coefficients and standard errors are non-bolded. Only 
statistically significant (*p <0 .05; **p < 0.01; ***p <0 .001) results are shown. The model was controlled by demographic and mother’s health 
behaviour, family structure, SEP and maternal mental health variable at base line. 
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Figure A13. 4 Conceptual models linking mother chronic illness at age 3 with externalising difficulties problems at child age 14 through 
parental mental health (child age 5), family function (child age 7) and child self-esteem (child age 11). Girls sample 

Note:  The model illustrates the hypothesised relationships linking mother chronic illness and externalising difficulties. The diagram shows 
unstandardised regression coefficients and standard errors in bold. Standardised coefficients and standard errors are non-bolded. Only 
statistically significant (*p < 0.05; **p < 0.01; ***p < 0.001) results are shown. The model was controlled by demographic and mother’s health 
behaviour, family structure, SEP and maternal mental health variable at base line. 
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Table A14. 1 Parameters estimates (standard errors) of the linear latent growth 
curve model for internalising difficulties scores. 
 

Parameter  Estimates (SE) 

 Boys (N=6141) Girls (N=5892) 

 

Mean initial status (Intercept) 2.60 (0.03) *** 2.38 (0.03) *** 

Mean Growth Rate  (Slope) 0.06 (0.004) *** 0.10 (0.005) *** 

Covariance (intercept with slope) -0.06 (0.01)*** -0.05 (0.01)*** 

Variance initial status (intercept) 3.39 (0.10) *** 2.87 (0.09) *** 

Variance Growth Rate  (slope) 0.05 (0.002) *** 0.04 (0.002) *** 

 
• * P value <0.05, ** P value <0.01, *** P value <0.001 

 

 
Table A14. 2 Parameters estimates (standard errors) of the linear latent growth 
curve model for externalising difficulties scores. 

Parameter  Estimates (SE) 

 Boys (N=6141) Girls (N=5892) 

 

Mean initial status (Intercept) 5.85 (0.05) *** 4.77 (0.04) *** 

Mean Growth Rate  (Slope) -0.12 (0.005) *** -0.13 (0.005) *** 

Covariance (intercept with slope) -0.19 (0.02)*** -0.18 (0.02)*** 

Variance initial status (intercept) 8.53 (0.22) *** 6.94 (0.19) *** 

Variance Growth Rate  (slope) 0.05 (0.003) *** 0.03 (0.002) *** 

 
• * P value <0.05, ** P value <0.01, *** P value <0.001 
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Table A14. 3 Model fit indices comparing Piecewise latent growth curve models 
using different knot-point at age 5, 7 and 11 for internalising difficulties scores. 

Model 
Fit 
Indice
s  

Boys (N=6148) Girls (N=5899) 

 Piecewis
e  
Age 5 

Piecewis
e 
Age 7 

Piecewis
e 
Age 11 

Piecewis
e  
Age 5 

Piecewis
e 
Age 7 

Piecewis
e 
Age 11 
 

X2 56*** 661*** 2268*** 104*** 618*** 2222*** 
AIC 114819 115425 117026 111051.2

7 
111565 113162 

BIC 114907 115512 117093 111138.1
5 

111652 113229 

RMSE
A 

0.03 0.12 0.19 0.05 0.12 0.19 

CFI 0.99 0.91 0.71 0.99 0.90 0.66 
TLI 0.99 0.88 0.71 0.98 0.86 0.66 
SRMR 0.01 0.07 0.14 0.02 0.07 0.16 

 

• * P value <0.05, ** P value <0.01, *** P value <0.001 

 
 
Table A14. 4 Model fit indices comparing Piecewise latent growth curve models 
using different knot-point at age 5, 7 and 11 for externalising difficulties scores. 

Model 
Fit 
Indice
s  

Boys (N=6151) Girls (N=5901) 

 Piecewis
e  
Age 5 

Piecewis
e 
Age 7 

Piecewis
e 
Age 11 

Piecewis
e  
Age 5 

Piecewis
e 
Age 7 

Piecewis
e 
Age 11 
 

X2 147*** 1520*** 4251*** 133.45*** 1541*** 4949*** 
AIC 123470.6 124843 127568 116149.3

8 
117557 120959 

BIC 123558.0
4 

124930 127635 116236.2
6 

117644 121026 

RMSE
A 

0.05 0.18 0.26 0.05 0.19 0.29 

CFI 0.99 0.87 0.65 0.99 0.85 0.53 
TLI 0.98 0.82 0.65 0.98 0.79 0.53 
SRMR 0.02 0.08 0.18 0.02 0.10 0.22 

 

• * P value <0.05, ** P value <0.01, *** P value <0.001 
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Table A14. 5 Model fit indices comparing linear latent growth curve model with 
quadratic and Piecewise latent growth curve models for internalising difficulties 
scores. 

Model 
Fit 
Indices  

Boys (N=6148) Girls (N=5899) 

 Linear  
 

Quadratic Piecewise Linear  Quadratic Piecewise 

X2 612*** 189*** 56*** 638*** 92*** 104*** 
AIC 115369.8 114954.80 114819.91 111579.4 111041.01 111051.27 
BIC 115437.1 115048.93 114907.32 111646.3 111134.56 111138.15 
RMSEA 0.10 0.07 0.03 0.10 0.05 0.05 
CFI 0.92 0.97 0.99 0.90 0.98 0.99 
TLI 0.92 0.96 0.99 0.90 0.98 0.98 
SRMR 0.07  0.03 0.01 0.06 0.02 0.02 
• * P value <0.05, ** P value <0.01, *** P value <0.001 

 
 
Table A14. 6 Model fit indices comparing linear latent growth curve model with 
quadratic and Piecewise latent growth curve models for externalising difficulties 
scores. 

Model 
Fit 
Indices  

Boys (N=6151) Girls (N=5901) 

 Linear  
 

Quadratic Piecewise Linear  Quadratic Piecewise 

X2 1609*** 836*** 147*** 1977*** 813.91*** 133.45*** 
AIC 124926.33 124161.8 123470.6 117987.18 116831.85 116149.38 
BIC 124993.58 124255.9 123558.04 118054.01 116925.41 116236.26 
RMSEA 0.16 0.15 0.05 0.18 0.15 0.05 
CFI 0.87 0.93 0.99 0.81 0.92 0.99 
TLI 0.87 0.88 0.98 0.81 0.87 0.98 
SRMR 0.12  0.05 0.02 0.14 0.06 0.02 

• * P value <0.05, ** P value <0.01, *** P value <0.001 
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Figure A14. 1 Sample and estimated means of child internalising difficulties by 
child age (3-14) resulting from linear latent curve growth analysis, stratified by 
child sex. 

 
 
 
Figure A14. 2 Sample and estimated means of child externalising difficulties by 
child age (3-14) resulting from linear latent curve growth analysis, stratified by 
child sex. 
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..Figure A14. 3 Sample and estimated means of child internalising difficulties by 
child age (3-14) resulting from quadratic latent curve growth analysis, stratified by 
child sex. 

 
 
Figure A14. 4 Sample and estimated means of child externalising difficulties by 
child age (3-14) resulting from quadratic latent curve growth analysis, stratified by 
child sex. 
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Figure A14. 5 Sample and estimated means of internalising difficulties by child 
age (3-14) resulting from piecewise latent curve growth analysis with age 5 
chosen as the knot point, stratified by child sex. 

 
 
 
 
Figure A14. 6 Sample and estimated means of externalising difficulties by child 
age (3-14) resulting from piecewise latent curve growth analysis with age 5 
chosen as the knot point, stratified by child sex. 
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Figure A14. 7 Sample and estimated means of child internalising difficulties by 
child age (3-14) resulting from piecewise latent curve growth analysis with age 7 
chosen as the knot point, stratified by child sex. 

 
 
 
 
Figure A14. 8 Sample and estimated means of child externalising difficulties by 
child age (3-14) resulting from piecewise latent curve growth analysis with age 7 
chosen as the knot point, stratified by child sex. 
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Figure A14. 9 Sample and estimated means of child internalising difficulties by 
child age (3-14) resulting from piecewise latent curve growth analysis with age 11 
chosen as the knot point, stratified by child sex. 

 
 
 
 
 
Figure A14. 10 Sample and estimated means of child externalising difficulties by 
child age (3-14) resulting from piecewise latent curve growth analysis with age 11 
chosen as the knot point, stratified by child sex. 
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Table A15. 1 Information criteria (fit indices) of latent profile analyses for child 
internalising difficulties scores repeated measures (age 3-14). 

      
Classes SSABIC Entropy Smallest class size LMR (p) BLRT (p) 
 
Boys (N=6148) 
 
2 113475.1 0.86 9% <0.001 <0.001 
3 112760.9 0.85  8%  <0.001 <0.001 
4 112222.5 0.83  3%  0.02  <0.001 
5 111818.7 0.83 2% 0.06 <0.001 
6 112266.9 0.87 0% 0.48 0.03 
 
Girls (N=5899) 
 
2 110009.7 0.85 12% <0.001 <0.001 
3 109282.6 0.82 9% <0.001 <0.001 
4 108878.1 0.83  7%  0.01  0.01 
5 109318.8 0.87 0% 0.99 1.00 
* 6 NA 

• *  Model was not identified, and best likelihood was not replicated 
 
 
Table A15. 2 Information criteria (fit indices) of latent profile analyses for child 
externalising difficulties scores repeated measures (age 3-14). 

      
Classes SSABIC Entropy Smallest class size LMR (p) BLRT (p) 
 
Boys (N=6151) 
 
2 122799.9 0.76 12% <0.001 <0.001 
3 122472.8 0.82 8% <0.001 <0.001 
4 122277.1 0.81 4%  0.03 <0.001 
5 122220.9 0.72 3% 0.17 <0.001 
6 122243.1 0.75 0% 0.99 1.00 
Girls (N=5901) 
 
2 115435.7 0.79 11% <0.001 <0.001 
3 115026.5 0.79 8% <0.001 <0.001 
4 114823.2 0.78 3%  0.08 <0.001 
5 114685.8 0.76 2% 0.13 <0.001 
6 114900.4 0.81 0% 0.79 1.00 
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Figure A15. 1 Trajectory group of internalising difficulties problems from ages 3 
to 14 years. Millennium Cohort Study. 

 
(a) Boys sample 

 

 
 

(b) Girls sample 
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Figure A15. 2 Trajectory group of externalising difficulties problems from ages 3 
to 14 years. Millennium Cohort Study. 

(a) Boys sample 
 

 
 
 

(b) Girls sample 
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Table A15. 3 Parameter estimates (standard errors) of unconditional piecewise growth mixture model for internalising difficulties problems. 

Parameter Estimates (SE) 

 Boys (N=6,151) Girls (N=5901)  

 Class 1 

(Consistently- 
low,75%) 

Class 2 

(Childhood-
limited,15%) 

Class 3 

(Adolescence-
onset, , 7%) 

Class 4 

(Persistently- 
high, 3%) 

Class 1 

(Consistently- 
low, 77%) 

Class 2 

(Childhood-
limited, 8%) 

Class 3 

(Adolescence-
onset, 7%) 

Class 4 

(Early- 
improver, 8%) 

Mean 
intercept  

2.40(0.04) *** 4.44(0.09) *** 3.61(0.22) *** 6.60(0.54) *** 2.00(0.04) *** 4.77(0.27) *** 2.93(0.18) *** 7.96(0.23) *** 

Mean 
slope 1 

-0.47(0.02) *** 0.65(0.23) *** -0.30(0.12)   * 2.01(0.23) *** -0.19(0.02) *** 1.30(0.13) *** -0.02 (0.12)  -2.22(0.12) *** 

Mean 
slope 2 

0.09(0.01) *** -0.15(0.04) *** 0.83(0.06) *** -0.14 (0.12) 0.11(0.01) *** -0.23 (0.03) *** 0.88 (0.04) *** 0.14 (0.03) *** 

 

• * P value <0.05, ** P value <0.01, *** P value <0.001 
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Table A15. 4 Parameter estimates (standard errors) of unconditional piecewise growth mixture model for externalising 
difficulties problems. 

Parameter Estimates (SE) 

 Boys (N=6,151) Girls (N=5901)  

 Class 1 

(Consistently- 
low, 69%) 

Class 2 

(Childhood-
limited,16%) 

Class 3 

(Adolescence-
onset, 11%) 

Class 4 

(Persistently- 
high, 4%) 

Class 1 

(Consistently- 
low, 72%) 

Class 2 

(Childhood-
limited, 16%) 

Class 3 

(Adolescence-
onset, 9%) 

Class 4 

(Persistently 
high, 3%) 

Mean 
intercept  

5.80(0.08) *** 9.68(0.24) *** 8.28 (0.25) *** 11.04(0.44) 
*** 

5.05(0.11) *** 8.90 (0.63) *** 7.40(0.36) *** 10.59 (0.47) 
*** 

Mean 
slope 1 

-1.13(0.03) 
*** 

-0.19 (0.12)  -0.88(0.15) *** 0.78(0.22) ** -1.16(0.05) 
*** 

-0.58 (0.14) *** -1.22(0.17) *** 0.37 (0.30) 

Mean 
slope 2 

-0.04(0.01) 
*** 

-0.41(0.04) 
*** 

0.41 (0.05) *** 0.02 (0.07) -0.03(0.02)  -0.39 (0.05) *** 0.46 (0.05) *** -0.11 (.17) 

 
 
 

• * P value <0.05, ** P value <0.01, *** P value <0.001 
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Table A16. 1 Descriptive statistics of internalising difficulties scores  latent class by demographic variables. 

  Boys sample (N=6148) Girls sample (N=5899) 
 
Demographic  
variables 

 
Category 

 
Consistent-
Low 

 
Persistent
-High  

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Consistent 
-Low 

 
Adolescent-
Onset 

 
Childhood-
Limited 

 
Early- 
improver 

          
Child ethnicity White 89% 69% 88% 58% 89% 90% 67% 60% 

Mixed  2% 3% 1% 2% 2% 2% 2% 2% 
Indian  2% 3% 2% 7% 2% 1% 5% 4% 
Pakistani and 
Bangladeshi  

4% 21% 5% 25% 4% 5% 20% 28% 

Black  2% 2% 2% 3% 2% 1% 2% 3% 
Other  
 

1% 2% 2% 5% 1% 1% 4% 3% 

Mother age at 
child birth 

<20 4% 12% 7% 6% 3% 7% 10% 10% 
20 to 29  42% 52% 52% 55% 42% 51% 50% 53% 
30 to 39  52% 33% 40% 37% 52% 39% 38% 35% 
40 plus  
 

2% 3% 1% 2% 3% 3% 2% 2% 

Language at 
home 

Not English  
 

3% 6% 4% 8% 3% 2% 8% 10% 

Birth weight  L.B.W  
 

4% 12% 6% 8% 5% 11% 12% 14% 

Smoke during 
pregnancy 

0 74% 55% 60% 68% 74% 66% 56% 65% 
1/9  8% 13% 8% 8% 9% 6% 8% 6% 
≥10 
 

18% 32% 32% 24% 17% 28% 36% 29% 
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Continue Table A16.1 
 

  Boys sample (N=6148) 
 

Girls sample (N=5899) 

 Category Consistent-
Low 

Persistent
-High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent 
-Low 

Adolescent-
Onset 

Childhood-
Limited 

Early- 
improver 
 

Breastfeeding 
 

Yes 74% 66% 69% 70% 26% 33% 36% 42% 

Number of 
siblings 

Single child 21% 22% 26% 21% 21% 25% 24% 20% 
1 sibling  50% 39% 40% 45% 50% 41% 39% 37% 
 ≥2 siblings  
 

29% 39% 34% 34% 29% 34% 37% 43% 

Family 
structure 
 

Unstable family 17% 24% 33% 27% 18% 34% 25% 19% 

Mother’s 
mental Health 

Depressive: 
Yes 

1% 15% 7% 6% 1% 8% 8% 9% 
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Table A16. 2 Descriptive statistics of internalising difficulties scores  latent class by socioeconomic variables. 

  Boys sample (N=6148) 
 

Girls sample (N=5899) 

 Category Consistent
-Low 

Persistent-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent
-Low 

Adolescent-
Onset 

Childhood
-Limited 

Early-
improver 
 

Occupational 
class 

Manager & 
professional  

48% 21% 30% 22% 48% 29% 22% 20% 

Intermediate  12% 7% 12% 7% 11% 9% 8% 8% 
Small & self-employers  8% 10% 6% 8% 9% 8% 11% 10% 
Lower support & 
technical  

7% 6% 13% 7% 7% 9% 7% 10% 

Semi-routine & routine  13% 23% 17% 24% 13% 19% 22% 25% 
Unemployed & student 
 

12% 33% 22% 32% 12% 26% 30% 27% 

Education No qualification 7% 27% 14% 31% 8% 13% 25% 29% 
Overseas qualification  2% 6% 7% 5% 2% 2% 5% 9% 
NVQ1  6% 11% 12% 11% 6% 11% 9% 9% 
NVQ2  27% 25% 29% 27% 27% 39% 25% 26% 
NVQ3  16% 10% 15% 10% 16% 12% 13% 12% 
NVQ4  37% 17% 22% 14% 36% 20% 20% 12% 
NVQ5  
 

5% 4% 1% 2% 5% 3% 3% 3% 

Family 
income 

Lowest quintile 9% 26% 21% 31% 9% 20% 30% 27% 
2nd  18% 31% 23% 33% 18% 29% 28% 35% 
3rd  23% 19% 25% 19% 22% 25% 18% 20% 
4th  25% 14% 18% 11% 25% 17% 14% 12% 
Highest quintile  25% 10% 13% 6% 26% 9% 10% 6% 
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Table A16. 3 Descriptive statistics of internalising difficulties scores latent class by home and wider environmental factors. 

  Boys sample (N=6148) 
 

Girls sample (N=5899) 

 Category Consistent -
Low 

Persistent-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent 
-Low 

Adolescent-
Onset 

Childhood-
Limited 

Early- 
improver 

Home environment          
Arguing with mother  At least 

once a week 
20% 31% 29% 24% 25% 41% 30% 22% 

Arguing with Father  At least 
once a week 

14% 23% 23% 15% 14% 20% 23% 14% 

Bullied by siblings  At least 
once a week 

21% 24% 33% 23% 30% 32% 36% 30% 

Social and wider 
environmental 
factors 

         

Being bullied by  
peers  

Yes  10% 19% 24% 10% 7% 27% 10% 5% 

Liking school  No  5% 17% 18% 7% 2% 12% 5% 3% 
Interest in school  Never 2% 7% 10% 3% 1% 8% 4% 2% 
Safe neighborhood  No  7% 25% 20% 12% 8% 24% 14% 20% 
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Continue Table A16.3 
 
  Boys sample (N=6148) 

 
Girls sample (N=5899) 

 Category Consistent-
Low 

Persistent-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent -
Low 

Adolescent-
Onset 

Childhood-
Limited 

Early- 
improver 

psychosocial well 
being  

         

Overall Happiness Not happy 20% 45% 43% 31% 33% 68% 46% 38% 
Does child smoke 
cigarettes  

Yes  11% 17% 14% 14% 12% 19% 14% 15% 

Does child drink 
alcohol  

Yes  49% 35% 34% 36% 44% 41% 32% 30% 

Does child use 
drugs 

Yes  4% 8% 4% 3% 3% 7% 3% 3% 

Does child's friend 
smoke cigarettes 

Yes  31% 34% 41% 37% 31% 42% 31% 31% 

Does child's friend 
drink alcohol 

Yes  57% 37% 45% 45% 60% 61% 46% 46% 

Does child's friend 
use drugs? 

Yes  21% 15% 21% 19% 17% 21% 18% 11% 
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Table A16. 4 Descriptive statistics of externalising difficulties scores latent class by demographic variables. 

  Boys sample (N= 6151) 
 

Girls sample (N=5901) 

 Category Consistent -
Low 

Persistent-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent 
-Low 

Persistent-
High 

Adolescent-
Onset 

Childhood
-Limited 

          
Child ethnicity White 87% 95% 85% 75% 86% 89% 84% 77% 

Mixed  2% <1% 2% 3% 3% 2% 1% 2% 
Indian  3% 1% 1% 5% 3% 2% 2% 4% 
Pakistani and 
Bangladeshi  

5% 3% 9% 13% 5% 5% 10% 14% 

Black  2% 1% 2% 2% 2% 1% 1% 1% 
Other  
 

1% <1% 1% 2% 1% 1% 1% 2% 

Mother age at birth <20 3% 11% 6% 8% 3% 13% 8% 10% 
20 to 29  40% 60% 54% 53% 39% 62% 58% 54% 
30 to 39  54% 28% 39% 37% 55% 25% 32% 36% 
40 plus  
 

3% 1% 1% 2% 3% <1% 2% <1% 

Language at home Not English  
 

3% 3% 5% 6% 3% 1% 4% 6% 

Birth weight  L.B.W 
  

4% 7% 4% 9% 5% 8% 10% 12% 

Smoke during 
pregnancy 

0 77% 46% 59% 62% 77% 46% 57% 60% 
1/9  8% 9% 8% 11% 8% 8% 9% 10% 
≥10 15% 45% 33% 27% 15% 46% 34% 30% 

Breastfeeding Yes 
 

77% 57% 66% 66% 77% 48% 62% 56% 
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Continue table A16.4 
 

  Boys sample (N=6151) 
 

Girls sample (N=5901) 

 Category Consistent -
Low 

Persistent-
High  

Adolescent-
Onset 

Childhood-
Limited 
 

Consistent 
-Low 

Adolescent-
Onset 

Adolescent
-Onset 

Childhood-
Limited 

Number of siblings Single child 21% 16% 22% 25% 21% 24% 24% 21% 
1 sibling  50% 42% 45% 44% 50% 41% 39% 42% 
 ≥2 siblings  
 

29% 42% 33% 31% 29% 35% 37% 37% 

Family structure 
 

Unstable family 17% 36% 30% 24% 17% 42 31% 23% 

Partner relationship Married 83% 52% 69% 69% 83% 17% 73% 68% 
 Cohabiting 

 
17% 48% 31% 31% 17% 43% 27% 32% 

Mother’s mental 
Health 

Depressive: 
Yes 

1% 11% 3% 7% 1% 13% 3% 8% 
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Table A16. 5 Descriptive statistics of externalising difficulties scores latent class by socioeconomic variables 

  Boys sample (N=6151) 
 

Girls sample (N=5901) 

 Category Consistent  
-Low 

Persistent 
-High  

Adolescent 
-Onset 

Childhood 
-Limited 

Consistent 
-Low 

Adolescent 
-Onset 

Adolescent
-Onset 

Childhood 
-Limited 

Parental 
education 

None of these 3% 10% 7% 10% 3% 17% 10% 11% 
Overseas 
qualification  

1% 4% 3% 5% 1% 3% 3% 3% 

NVQ1  3% 11% 8% 6% 3% 12% 8% 7% 
NVQ2  20% 33% 28% 30% 19% 32% 33% 28% 
NVQ3  16 15% 18% 18% 16% 17% 20% 16% 
NVQ4  45 25% 34% 27% 45% 17% 21% 31% 
NVQ5  12 2% 2% 4% 13% 2% 5% 4% 

Occupational 
class 

Manager & 
professional  

49% 21% 27% 28% 49% 15% 23% 23% 

Intermediate  11% 11% 13% 11% 11% 6% 8% 8% 
Small & self-
employers  

9% 7% 7% 10% 9% 10% 10% 5% 

Lower support & 
technical  

7% 13% 9% 7% 7% 11% 12% 10% 

Semi-routine & 
routine  

12% 18% 20% 22% 12% 28% 25% 24% 

Unemployed & 
student 

12% 30% 24% 23% 12% 30% 22% 30% 

Family income Lowest quintile 9% 29% 15% 24% 8% 31% 22% 28% 
2nd  17% 27% 30% 27% 17% 36% 28% 32% 
3rd  22% 24% 23% 23% 22% 17% 23% 19% 
4th  25% 15% 18% 15% 25% 11% 17% 13% 
Highest quintile  27% 5% 14% 11% 28% 5% 10% 8% 
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Table A16. 6 Descriptive statistics of externalising difficulties scores latent class by ecological and different environmental factors 

  Boys sample (N=6151) 
 

Girls sample (N=5901) 

 Category Consistent 
-Low 

Persistent
-High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent 
-Low 

Adolescent-
Onset 

Adolescent
-Onset 

Childhood-
Limited 

Home environment          
Arguing with mother At least once 

a week 
17% 49% 42% 23% 22% 47% 51% 27% 

Arguing with Father  At least once 
a week 

12% 39% 26% 15% 13% 33% 34% 14% 

Bullied by siblings  At least once 
a week 

21% 30% 30% 22% 22% 38% 42% 25% 

Social and 
environmental 
factors 

         

Being bullied by peers  Yes  9% 24% 15% 11% 7% 23% 18% 10% 
Liking school No  5% 19% 18% 8% 1% 12% 12% 3% 
Interest in school  Never 2% 9% 8% 3% 1% 8% 6% 2% 
Safe neighborhood  No  7% 25% 22% 15% 8% 25% 18% 13% 
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Continue Table A16.6 
 
  Boys sample (N=6151) 

 
Girls sample (N=5901) 

 Category Consistent 
-Low 

Persistent-
High  

Adolescent-
Onset 

Childhood-
Limited 

Consistent 
-Low 

Adolescent-
Onset 

Adolescent-
Onset 

Childhood-
Limited 

psychosocial well 
being  

         

Overall Happiness Not happy 20% 48% 43% 26% 31% 69% 52% 46% 
Does child smoke 
cigarettes  

Yes  8% 40% 30% 10% 10% 18% 40% 15% 

Does child drink 
alcohol  

Yes  45% 60% 55% 39% 41% 41% 61% 35% 

Does child use 
drugs 

Yes  1% 19% 9% 2% 3% 16% 12% 2% 

Does child's friend 
smoke cigarettes 

Yes  30% 63% 50% 31% 26% 63% 58% 36% 

Does child's friend 
drink alcohol 

Yes  54% 72% 62% 46% 57% 81% 64% 55% 

Does child's friend 
use drugs? 

Yes  20% 40% 35% 14% 16% 14% 34% 17% 
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Table A17. 1 Multinomial odds ratio (95% CI) for internalising difficulties scores growth  
classes by selected adverse family health conditions (childhood asthma, obesity and  
parents’ chronic illness) at child age 3. 
 

 Boys sample (N=4261) 
 

Girls sample (N=4154) 

Trajectory 1 
 

Reference group 

Trajectory 2 
 

Persistently - high trajectory Early improver 

Mother chronic illness 
 

2.20*** 
(1.77/ 2.63) 

0.98  
(0.61/ 1.33) 

Father chronic illness 
 

0.88 
(0.35/ 1.41) 

1.25 
(0.88/ 1.62) 

Child asthma 
 

1.68 * 
(1.25/ 2.11) 

2.01 *** 
(1.67/ 2.34) 

Child obesity 
 

1.06 
(0.43/ 1.70) 

1.21 
(0.49/ 1.91) 

Trajectory 3 
 

Adolescent - onset trajectory 

Mother chronic illness 
 

2.07*** 
(1.74/ 2.40) 

1.73** 
(1.33/ 2.12) 

Father chronic illness 
 

0.97 
(0.54/ 1.40) 

1.35 
(0.95/ 1.74) 

Child asthma 
 

1.12 
(0.77/ 1.47) 

1.52  
(1.08/ 1.95) 

Child obesity 
 

1.04 
(0.61/ 1.47) 

 0.90  
(0.44/ 1.35) 

Trajectory 4 
 

Childhood - limited trajectory 

Mother chronic illness 
 

1.24 
(0.98/ 1.49) 

1.27 
(0.95/ 1.58) 

Father chronic illness 
 

1.22 
(0.94/ 1.49) 

1.24 
(0.86/ 1.62) 

Child asthma 
 

1.55** 
(1.29/ 1.80) 

1.73** 
(1.39/ 2.06) 

Child obesity 
 

1.01 
(0.69/ 1.32) 

1.01  
(0.60/ 1.42) 

 
• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model adjusted for demographic, healthy behaviour, family structure, socioeconomic  

characteristics and maternal mental health at baseline. 

• Reference group: Consistently-low trajectory. 
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Table A17. 2 Multinomial odds ratio (95% CI) for externalising difficulties scores growth  
classes by selected adverse family health conditions (childhood asthma, obesity and  
parents’ chronic illness) at child age 3. 
 

 Boys sample (N=4262) Girls sample (N=4157) 
 

Trajectory 1 
 

Reference group 

Trajectory 2 
 

Persistently - high trajectory 

Mother chronic illness 
 

2.11*** 
(1.68/ 2.54) 

1.10 
(0.63/ 1.57) 

Father chronic illness 
 

1.56 
(1.03/ 2.09) 

1.30 
(0.77/ 1.83) 

Child asthma 
 

1.14 
(0.67/ 1.61) 

1.70* 
(1.19/ 2.20) 

Child obesity 
 

1.16 
(0.47/ 1.85) 

0.97 
(0.06/ 2.00) 

Trajectory 3 
 

Adolescent - onset trajectory 

Mother chronic illness 
 

1.46* 
(1.13/ 1.79) 

1.31 
(0.96/ 1.66) 

Father chronic illness 
 

1.15 
(0.77/ 1.52) 

1.13 
(0.72/ 1.56) 

Child asthma 
 

1.10 
(0.77/ 1.43) 

1.42 
(0.99/ 1.85) 

Child obesity 
 

0.83 
(0.38/ 1.28) 

 0.84 
(0.03/ 1.65) 

Trajectory 4 
 

Childhood - limited trajectory 

Mother chronic illness 
 

1.30 
 (1.05/ 1.59) 

0.79 
(0.47/ 1.10) 

Father chronic illness 
 

1.47 
(1.07/ 1.86) 

1.09 
(0.75/ 1.42) 

Child asthma 
 

1.47** 
(1.20/ 1.74) 

1.48* 
(1.16/ 1.79) 

Child obesity 
 

1.27 
(0.66/ 1.88) 

0.81 
(0.44/ 1.18) 

 
 

• * P value <0.05. ** P value <0.01. *** P value <0.001 

• Model adjusted for demographic, healthy behaviour, family structure, socioeconomic 

characteristics and maternal mental health at baseline. 

• Reference group: Consistently-low trajectory. 
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