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SEVEN AGES: THE LIFE COURSE OF MAN

IX r w

All the world’s a stage,
And all the men and women merely players; 

They have their exits and their entrances,
And one man in his time plays many parts.

His acts being seven ages. At first, the infant. 
Mewling and puking in the nurse's arms.

Then the whining schoolboy, with his satchel 
And shining morning face, creeping like snail 

Unwillingly to school. And then the lover. 
Sighing like furnace, with a woeful ballad 

Made to his mistress' eyebrow. Then a soldier. 
Full of strange oaths and bearded like the pard. 
Jealous in honour, sudden and quick in quarrel. 

Seeking the bubble reputation 
Even in the canon's mouth. And then the justice. 

In fair round belly with good capon lined.
With eyes severe and beard of formal cut.
Full of wise saws and modern instances;

And so he plays his part. The sixth age shifts 
Into the lean and slippered pantaloon

With spectacles on nose and pouch on side;
His youthful hose, well saved, a world too wide 
For his shrunk shank, and his big manly voice. 

Turning again toward childish treble, pipes 
And whistles in his sound. Last scene of all. 

That ends this strange eventful history.
Is second childishness and mere oblivion. 

Sans teeth, sans eyes, sans taste, sans everything.

- William Shakespeare 
As You Like It, Act II, Scene 7, lines 139— 167



Abstract

Background: Several models have been proposed to explain the causes of oral 

diseases. It has been demonstrated using the life course approach that 

environmental conditions in early life have long term effects on health in adulthood. 

It was considered that dental disease is a good model to test the life course theory, 

as dental diseases are easy to identify, to diagnose and are cumulative. There are 

no investigations of the life course approach using oral health as an outcome. This 

study investigated the relationship between social environmental conditions 

experienced in early life and along the life course and oral health status. It was 

hypothesised that adolescents with better oral health live or lived in a supportive and 

favourable socio-economic and family environment in early life and throughout their 

life course. In addition, it is hypothesised that adverse socio-economic and family 

environment in early life and life course would alter the subject’s biological and 

social resources favouring the occurrence of dental disease.

Methods: The two-part study was carried out in Brazil. In the first phase 652 

thirteen year olds were clinically examined and interviewed. Three hundred and 

eleven families were randomly selected for interview to collect information on the 

teenager’s birth and early years of life. Clinical data included dental caries, 

periodontal status, and dental trauma. The data analysis involved multiple logistic 

regression.

Findings: A higher prevalence of traumatic dental injury was found among boys 

with low school performance from reconstituted families and reporting high levels of 

paternal punishment. Being a low birth weight baby with two or more siblings and 

from single parent families increased the risk of high DMF-T. Adolescents who had 

worse periodontal status had high levels of plaque scores, were at lower grade at 

school and were from reconstituted families with high levels of paternal punishment.



Conclusion: It was concluded, using the life course approach, that both social and 

psychosocial circumstances in early life and life course are important determinants 

of adolescents' oral health.
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Chapter 1

Introduction 

L I Introductory remarks

A consensus has emerged during the past few years that social variations in health 

can be studied more productively in terms of a life course approach because the 

traditional aetiological model, which emphasises risk factors at the stage of life when 

the study is conducted, fails to provide useful explanations for social variations in 

health (Kuh and Ben-Shlomo, 1997; Wadsworth, 1997; Blane, 1999).

Chronic oral diseases share with general chronic diseases the same risk factors and 

several aetiological models used in general have been tested in dentistry. However, 

there are many unanswered questions regarding the aetiological factors of oral 

diseases. One may suggest that the main reason for the gaps in knowledge is that 

the majority of studies have concentrated on the biological and behavioural causes 

of disease. While extensive research has been carried out in these areas, much less 

has been done to establish host systems and host environments related to social 

conditions that influence the disease behavioural processes.

The importance of the psychosocial environment as a determinant of oral health is 

increasingly well recognised. Several models have been proposed, with different 

dimensions and levels of complexity. For example, Bjertness and Eriksen (1992) 

elaborated the social-ecological model for dental caries, which included dimensions 

such as biology, behaviour, health-care organisation and environment. This model
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has also been used to explain periodontal diseases (Hansen et al., 1993). Reisine 

and Litt (1993) suggested the biopsychosocial model as a prediction model of caries 

risk, showing that caries is the result of an interplay between biological, social and 

psychosocial factors.

Despite the different models proposed, a full explanation of oral health, which takes 

account of the relative importance of its main determinants, has not yet emerged. A 

current limitation of the psychosocial approaches is that many of the models or 

groups of factors suggested are conceptual and need to be scientifically tested. The 

few studies using such approaches have shown inconsistent findings. As a result, 

the relative importance of psychosocial factors in relation to oral health is unclear 

and there is a need for further theoretical and methodological investigations.

The psychosocial models used to explain oral health are generally derived from 

general health models, which have become increasingly relevant. For example, the 

health field concept (Lalonde, 1974), which combines biomedical and psychological 

dimensions. This later became the basis for the development of the “socio- 

ecological model”, applied to dental caries and periodontal diseases (Bjertness and 

Eriksen, 1992). Examples of other psychosocial approaches derived from general 

health models are those which emphasise the importance of social environments, 

especially social networks and social support (Hanson and Ostergren, 1987), 

psychosocial models linking work environment such as the job strain model 

(Karasek, 1979), the effort effect model (Frankenhaeuser, 1989) and the effort- 

reward imbalance model (Siegrist, 1996).

In a similar vein, an approach that has gained ground in the last decade emphasises 

early life experiences (Kuh and Ben-Shlomo, 1997). It suggests that environmental 

conditions experienced in infancy and childhood have significant long-term effects
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on health in adulthood. The argument is that experiences in the early years of life 

“programme” the individual’s risks for developing diseases in later life.

An early suggestion that this relationship is significant was made by Forsdahl 

(1977). He found that the variation in the incidence of arteriosclerotic heart disease 

among middle-aged men between different areas in Norway was related to variation 

in infant mortality at the time they were born. The interpretation of this finding was 

that poor conditions during early years increase vulnerability to known risk factors 

for heart diseases. Since then, several studies have found similar relationships 

between childhood environment and adult illness and mortality, using both 

ecological and individual data (Williams et al., 1979; Barker and Osmond, 1986; 

Barker and Osmond, 1987; Barker et al., 1989; Ben-Shlomo and Davey Smith, 

1991; Barker et al., 1992).

Two main explanations have been offered for the link between early life and adult 

disease. First, the biological explanation which postulates that events or 

circumstances in utero or in infancy “programme” the individual’s risk before other 

risk factors are encountered later in life. It is argued that environmental factors still 

play some part in the aetiology of adult disease, but only within the constraints of 

influences in later life imposed by early development. This explanation is based on a 

series of cohort studies by Barker et al. (1992) who have strongly argued that adult 

chronic disease is biologically programmed in utero or early infancy. Barker has 

generated a number of hypotheses to explain how undernutrition during different 

trimesters of pregnancy programmes an individual’s adult risk of coronary heart 

disease, stroke, non-insulin dependent diabetes, and chronic bronchitis.

The second alternative linking early life factors to adult disease is the life course 

approach. This explanation suggests that insults are gradually accumulated through
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the life course and propitiate episodes of illness, adverse environmental conditions 

and behaviours increasing the risk of chronic disease and mortality (Forsdahl, 1977; 

Ben-Shlomo and Davey Smith, 1991). It places greater emphasis on a wider range 

of biological and social experiences in different stages of life than either life style or 

programming models (Kuh and Ben-Shlomo 1997).

The life course approach borrows the concepts of a chain of adversity proposed by 

Rutter (1989) to account for continuities in psychopathological characteristics, and 

applies it to the development of personal behaviour which may promote or damage 

adult health. Although intrinsic risk processes are not excluded, this model 

emphasises an extrinsic risk process, suggesting that external events affect an 

individual's chances of experiencing subsequent future events which in turn, lead to 

a change in the risk of adult disease.

By using the idea of a chain of adversity researchers have been able to build a 

dynamic framework with interaction between intrinsic factors such as individual 

social resources and extrinsic factors such as material circumstances and cultural 

factors (Kuh et al., 1997). Among the cultural factors, family life has a central role.

This thesis addresses whether the origins of oral health lie in early life experiences, 

for four main reasons. First, the concepts of early life, life course, chain of risk and 

individual social and biological resources have not been used before in dentistry. 

Second, dental diseases are a very good medium for testing these concepts 

because they are easy to measure and are cumulative nature. Third, oral health is 

affected by the social environment. Fourth, to study the effect of early life and life 

course on oral health offers fresh insights into the understanding of the oral health
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and disease processes. Events at present stage of life do not fully explain the 

aetiology of oral diseases.

The next section of this Chapter explores the literature concerning this research. 

Section 1.3 presents the conceptual theoretical framework of the study. Aim, 

hypothesis and objectives of the study are presented in Section 1.4. Chapter 2 gives 

details of the study design and research strategies, through which the hypothesis 

was investigated. The main results of the study are presented in Chapter 3. Chapter 

4 discussed the results, comparing the findings with other related research. 

Conclusions and recommendations are also included in this chapter.
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1.2 Review o f  the literature

1.2.1 Introduction

This review is presented in five sections. The first section presents an historical 

overview of studies linking early life and life course experiences and adult chronic 

diseases. The second section presents evidence for the relationship between early 

life experiences and health and the third section the evidence for the relationship 

between life course experiences and health. In the fourth section, possible evidence 

is discussed for the claim that the above concepts also apply to oral health.

1.2.2 Historical overview of early life experiences and adult chronic disease.

The idea that early life experiences influence adult health is not new. It was a 

component of the prevailing public health model in Britain in the first forty years of 

the 20th century and had considerable impact on early social reforms to improve the 

health of mothers and children (Kuh and Davey Smith, 1993). Investigations into the 

changing pattern of mortality suggested that factors acting in early life determined 

the risk of mortality in adulthood. But this was a bone of contention between 

statisticians and medical scientists at that time. Some believed that the most 

important factors influencing health were environmental and supported the 

preventive public health policies that focused on the mother and the child (Kuh, 

1993). Other investigators argued that hereditary factors were the dominant 

influence and played down the role of public health (Kuh, 1993).

During the inter-war period the epidemics of coronary heart disease and lung cancer 

drew attention to the aetiology of specific chronic diseases. Epidemiologists were 

interested in the causes of the increase in these diseases. Although the role of
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environmental factors at different life stages in modifying individual constitution and 

disease susceptibility was recognised, much more emphasis was given to social 

circumstances and lifestyle in adulthood.

The failure of the lifestyle model to provide a comprehensive and convincing 

explanation of social and geographic variations of chronic disease led some 

researchers to investigate the possible influence of early life factors in the 

subsequent development of these diseases (Kuh and Davey Smith, 1997). During 

the 1970’s this subject re-emerged in the medical literature. Some epidemiologists 

used the same model but expanded it to include social support and stress while 

other began to look solely at early life influences (Kuh and Davey Smith, 1993). In 

this new phase of epidemiological research, the possible importance of early life 

was raised by studies which showed geographic correlations between past mortality 

rates and current adult mortality rates, rather than cohort analyses of specific death 

rates. Forsdahl (1977) was the first to demonstrate these correlations on the 

Norwegian population in 1973. He suggested a theory relating nutritional deprivation 

in childhood followed by relative affluence to the risk of ischaemic heart disease in 

adult life. The basis for his theory was the strong correlation in Norway between 

1970s death rates from ischaemic heart disease and infant mortality around the time 

of birth of those dying in the 1970s. Infant mortality was taken as an index of 

deprivation in childhood.

Further studies from Britain and the USA replicated Forsdahl’s results (Williams et 

al., 1979; Barker and Osmond, 1986; 1987; Barker et al., 1989). Barker and 

Osmond extended this work using counties rather than regions as areas of analysis. 

They found that ischemic heart disease (IHD) was strongly correlated with both 

neonatal and post natal mortality (Barker and Osmond, 1986), stroke was most 

strongly correlated with neonatal and maternal mortality (Barker and Osmond, 1987)
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and adult chronic bronchitis was associated with post-natal mortality only (Barker et 

al., 1989).

In addition, studies also showed an inverse association between adult height and all 

causes of mortality, cardiovascular mortality and respiratory mortality (Marmot et al., 

1978; Notkola et al., 1985; Peck et al., 1992). These findings suggest the 

importance of early life, since height, by the very nature of the growth process, is 

determined in childhood and adolescence (Kuh, 1993).

The above studies have been the subject of criticism in that they are limited by the 

possibility that people experiencing deprivation in early life are also, in general, 

those who suffer deprivation throughout their lives (Elford et al., 1991; Ben-Shlomo 

and Davey Smith, 1991). Geographic correlation between past mortality and present 

day adult mortality rates could simply have reflected persistence in the geographical 

distribution of poor socio-economic circumstances (Ben-Shlomo and Davey Smith, 

1991). The way to overcome this difficulty and test the hypothesis of early life 

experiences would be through individual prospective studies. However, it would take 

a long time waiting for subjects to age. Barker and his colleagues approached these 

difficulties using catch-up or follow-back studies. They use a simple strategy of 

examining men and women in middle age whose birth records were available. Three 

main groups of records were discovered by Barker’s team, viz. Hertfordshire, 

Preston and Sheffield. The Hertfordshire cohort contained men and women born in 

England between 1911 and 1930. Barker’s group were able to extract data on 

maternal characteristics, birth weight and progress throughout the infant’s first 12 

months, including weight at one year. From the 37,000 live singleton births originally 

identified in the cohort. Barker traced the mortality (1951-1992) experience of 

16,000 subjects (43%). The first published data of the Hertfordshire study showed 

that lower weight at one year was related to higher death rates from IHD in
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adulthood (Barker et al., 1989). The results suggested that weight at one year is 

determined by both prenatal and postnatal factors but raised questions about which 

processes involved in retarded early growth were actually responsible for IHD. 

Barker’s group has listed several possible biological risk factors including the 

plasma concentration of cholesterol (Fall et al., 1992), blood pressure (Hales et al.,

1991), body fat distribution (Law et al., 1992), liability to impaired glucose tolerance 

and diabetes (Hales et al., 1991), and increase in plasma concentration of fibrinogen 

(Barker et al., 1992) as associated with increased risk for cardiovascular disease in 

later life.

Based on their remarkable series of studies. Barker (1990) suggested a 

replacement for the model of adult degenerative disease based on interaction 

between genes and adverse environment in adult life. He argued strongly that adult 

chronic disease is biologically programmed in foetal or infant life. The model, which 

has been described as the latency model (Power and Hertzman, 1997), postulates 

that events or circumstances in utero or in infancy "programme” the individual’s risk 

before other risk factors are encountered later in life. Specific causal factors are 

being sought that act on particular organs or body systems at critical periods of their 

growth and development altering their structure and restricting the development of 

their potential in a way that makes it impossible for the body to make up the deficit 

or repair the damage later (Barker, 1998). It is argued that environmental influences 

in later life still play some part in the aetiology of adult disease, but only within the 

constraints imposed by early development (Barker, 1998).

Predictably, Barker’s theories of the early origins of adult disease have been 

challenged. Epidemiologists have also argued that there is a possibility of 

confounding in prospective studies (Elford et al., 1992; Ben-Shlomo and Davey 

Smith, 1991). In fact, in the first published results from the Hertfordshire prospective
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Study (Barker et al., 1989) the authors were unable to separate deprivation in 

infancy from associated deprivation through life, and this was not indexed as a 

factor responsible for elevation of coronary heart disease (CHD) risk (Elford et al.,

1992). In the Preston cohort data on social class in adulthood were available. 

However, it was argued that social class was a very imprecise discriminator for 

socio-economic differentials in mortality (Ben-Shlomo and Davey Smith, 1991). In 

addition, social class may reflect little of life course experiences from infancy 

through childhood and then from youth to late adulthood, which are different in so 

many ways for people born into varying social circumstances (Kuh, 1993).

A second model, the pathway model (Power and Hertzman, 1997), emphasises the 

role of early environment on subsequent life trajectories, which in turn influence 

adult health. In other words, the pathway model focuses on the cumulative effect of 

life events along developmental trajectories and it thereby implicates conditions of 

life throughout the lifecycle in adult disease causation (Power and Hertzman, 1997). 

Using the concept of chain of risk suggested by Rutter (1989), Kuh (1993) it explains 

how the impact of social environment in childhood on later life is linked with multiple 

interacting risks added or removed at different stages of life.

Figure 1.1 explains graphically both the latency model and the pathway model in 

negative terms, with a risk factor rather than a protective factor. The line 

representing the latency model shows that the risk associated with the status of the 

factor at an early age and does not increase thereafter. It explains the notion of a 

discrete time, early life, when right things must happen or else it is “all over" 

(Hertzman, 1999). The two other lines illustrate a range of ways which in life 

pathways could link risk factors to cumulative risk and negative outcomes over the 

life course.

10
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Power and Hertzman (1997) considered that the two models can be seen as 

complementary to one another. They argued that there is no reason for any early life 

event to act independently and that an early event, which could have a latent effect, 

may also be the first stage along a lifelong pathway (Power and Hertzman, 1997). 

However, despite this complementary concept these two models have generated 

different policy approaches as well as attracting different research groups. The next 

section discusses the evidence for the latency model and then the following section 

presents the evidence highlighting the importance of pathway effects.

Latency nnodel

Increase 
risk of 
outcome X 
at age 35 
for those 
with the 
given risk 
factors

Increasing
pathway
comoonent

Pathway
Models

Cumulative risk

Figure 1.1 Illustration of latent models, pathways effect and cumulative risk (adapted 
from Hertzman, 1999)
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1.2.3 Environmental programming or latency model and health

The latency or environmental programming model postulates an intrinsic risk 

process where causal factors, during critical periods of growth and development in 

early life, physically alter some underlying structure of body system with 

consequences for that system later in life. The explanation is that the foetus is 

plastic, that is, it is able to adapt to adverse situations, for example, undernutrition. 

In response to this adaptation, metabolic changes and redistribution of blood flow 

are observed, as well as changes in the production of foetal and placental hormones 

that control growth (Barker, 1998). Among the consequences of undemutrition are 

altered gene expression, reduced cell numbers, imbalance of cells types, altered 

organ structure and changes in the pattern of hormonal release and of tissue 

sensitivity to hormones (Barker, 1998).

The environmental programming model was postulated on the basis of the results of 

several geographic, catch-up and cohort studies. Data from National Study of Health 

Development (NSHD) have shown that birth weight was predictive of systolic blood 

pressure in cohort members at 36 years, independent of body mass, social class 

and education (Wadsworth et al., 1985). Further investigation using the data from 

both NSCD and British Birth Cohort 1970 (BBC) showed that blood pressure was 

inversely related to birth weight, a relationship which was independent of gestation 

and therefore attributable to reduced foetal growth. The significant association 

between male systolic blood pressure in members of the NSHD and maternal 

stature (a marker of maternal health and reproductive efficiency) was taken by 

Barker et al. (1989) as further evidence of a link between foetal growth and blood 

pressure. The inverse relationship between birth weight and blood pressure has 

been reported by several studies (Law and Shiell, 1996; Whincup et al., 1999) 

including a Brazilian Birth Cohort (Barros and Victora, 1999).

12
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Maternal body composition and diet

Placenta

Foetal undernutrition

T

Adapted liver 
metabolism

Changes in 
structure of heart, 
blood vessels and

Re-set hypothalamic 
pituitary-adrenal and 
growth hormone IGF

Changes in 
pancreas 

and muscle

Coronary heart disease

Increasing circulating LDL Hypertension and left Non-insulin
cholesterol and fibrinogen ventricular hypertrophy dependent

diabetes

Figure 1.2 Framework of possible mechanism linking undernutrition and coronary 
heart disease (Barker, 1998)

Barker and his group have also investigated other possible intrinsic processes. 

Blood samples taken from a subgroup of the Hertfordshire cohort were used to 

measure cholesterol, fibrinogen, plasma glucose and insulin concentrations. 

Reduced growth prenatally and during infancy was associated with impaired glucose

13
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tolerance and non-insulin dependent diabetes later in life (Hales et al., 1991). 

Further analyses showed that plasma concentrations of fibrinogen and factor VII, a 

known risk factor for IHD, were associated with retarded growth in infancy amongst 

the surviving cohort members independent of other risk factors such as smoking 

(Barker et al., 1992). The authors suggest this may be due to the persisting effect of 

impaired liver development during the critical early period.

Respiratory illnesses are other diseases which have been associated with individual 

biological development. It has been suggested that damage experienced in utero 

and during the early life period of completion of the respiratory system development 

are the pathway between early life and adult respiratory disease. In the 

Hertfordshire cohort. Barker et al. (1991) found that of 5718 men, 55 had died from 

chronic obstructive lung cancer. There was a significant trend between standardised 

mortality ratios with weight at one year, the lightest infants having the highest 

standardised mortality ratio. The same study also investigated respiratory function in 

a sub-sample of 825 male survivors who still lived in Hertfordshire. They found that 

mean forced expiratory volume (FEVi) fell with decreasing birth weight and tended 

to remain strongly significant after adjusting for age, current height and smoking 

habit. Forced vital capacity, on the other hand, was more related to weight at one 

year after adjustment. Those men recorded as having had an attack of either 

bronchitis or pneumonia, or whooping cough in infancy had a lower mean FEVi and 

FVC, were independent of birth weight, social class and smoking habit. Experience 

of these illnesses between ages one and five, however, did not show similar 

relationships with adult lung function. The authors suggested that the relationship 

between birth weight and adult FEVi reflected a direct relation between foetal lung 

growth and adult lung function, while the stronger link between weight at one year 

and FVC suggested the influence on this aspect of lung function operates in early 

post-natal life. They concluded that “.... the relationship between birth weight and

14
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adult FEVi may be a consequence of an adverse environment in utero which retards 

the weight gain of the foetus and irrecoverably constrains the growth of the airways. 

Such a long term effect of an adverse environment during a critical period of growth 

is a form of programming” (Barker et al., 1991).

Further evidence for the influences of early life on developing health comes from 

follow-up studies which showed that poor childhood function predicted continuing 

poor function. For example longitudinal studies looking at the natural history of risk 

factors for chronic diseases such as blood pressure and cholesterol provided 

information about “tracking” meaning that individuals retain their relative ranking as 

they grow up or children kept their percentile position in the distribution through 

childhood, adolescence and young adulthood (de Swiet et al., 1992).

The association between early life development and mental health has also been 

reported. Jones et al. (1994) found that members of the NSCD who developed 

schizophrenia by age 43 years had begun to walk and to speak significantly later 

than others. The authors suggested that an initiating event in early life may have 

been responsible for these signs. It was concluded that the initial events from early 

life may be part of a dynamic process, in which a range of factors may “initiate a 

self-perpetuating cascade of progressively more abnormal function, culminating in 

the emerging psychosis”.

The majority of the work on early life individual biological development has so far 

concentrated on damage to the developing foetus, to life in infants during the first 

year and in very early life. However, there is evidence of a process which may 

enhance health (Wadsworth, 1996), namely, the influence of breast-feeding on the 

development of mental health function later on in childhood. Lucas et al. (1992) 

showed that premature babies exclusively breast fed for 6 to 8 months or longer

15
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tend to score significantly higher on cognitive tests taken later in childhood in 

comparison with premature babies exclusively bottle fed for that period. They 

compared scores on the Weschler Intelligence Scale of those who received their 

mother's milk with those who did not. Babies who received breast milk had a 

substantial and significant advantage in IQ score over those who had not, after 

adjusting for mother’s age, social class and education, child’s sex, birth weight, 

gestational age, birth rank and extent of respiratory assistance required immediately 

after birth. Significantly higher scores were maintained even among babies who 

received mother’s milk by naso-gastric tube whilst they were in hospital, showing 

that the observed effect was independent of maternal holding, at least at that time. 

These findings persist even after analysis which takes account of the social and 

economic circumstances of the family, parental interest in child’s education and of 

parental education (Rodgers, 1978).

In making a distinction between fundamental and proximal causes of health 

inequalities, it has been argued that the social environment, where the individual’s 

biological development takes place, determines that person’s biological status 

(Blane, 1999). This is the basis of the pathway model or the life course approach to 

health. The next section describes how life trajectories are likely to influence adult 

health (the pathway model).

16
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1.2.4 Life course, chain of risk and health

The life course perspective on health suggests that exposures or insults are 

gradually accumulated through episodes of illness, adverse environmental 

conditions and behaviour increasing the risk of chronic disease and mortality (Kuh 

and Ben-Shlomo, 1997). Both social and psychosocial processes set a chain of 

adversity into motion thereby generating health inequalities (Kuh et al., 1997)

By using the idea of a chain of adversity researchers have been able to build a 

dynamic framework which interacts intrinsic factors (individual social resources - 

social and cognitive skill, self-esteem, coping strategies, and behaviour) with 

extrinsic factors (material circumstances and cultural factors, for example, family) 

(Kuh et al., 1997). Figure 1.3 provides an example of chain of risk adapted from Kuh 

et al. (1997).

1.2.4.1 Social accumulation and adult disease risk and health status

The dynamic of social process in explaining disease can be regarded as a continuity 

of the social circumstances from the parental social class through the socio

economic conditions during childhood and adolescence to adulthood. It is not any 

one factor which has a major long term influence on health, but rather a number of 

comparatively small differences which become linked in a chain of disadvantages 

(Blane, 1999).

In analysing the “continue” time effect of social structure on disease risk, Blane et al. 

(1997) discussed them both longitudinally and cross-sectionally. It is argued that in 

one sphere of life, advantages and disadvantages are clustered and through 

successive phases of life advantages and disadvantages are accumulated (Blane et

17
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al., 1997). Cross-sectionally, this can be explained by looking at the distribution of 

the disease in the population. For most relevant characteristics of human disease, 

the position of the distribution is likely to be related to the environment (Marmot,

1997). For example, those individuals who are exposed to psychosocial hazards at 

work probably live in a poor area with higher levels of air pollution. In addition, they 

have low income and have less access to healthy food. Health food is more 

expensive than unhealthy food and in deprived areas healthy food is often less 

available (Lobstain, 1995).

Poor childhood
socio-economic
environment

Negative parental Poor childhood Poor adult
role or peer role health habits health habits
models — ► ►

Inhibits development 
of self-esteem and 
skills

Poor adult
health

Poor school 
performance

▲

Poor adult
— ► environment

Figure 1.3. Examples of chain ofn'sk (Kuh eta!., 1997)
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The effect of social structure in the accumulation of advantages and disadvantages, 

that is, longitudinally, may act differently to affect health at each stage of life, that is, 

early life, infancy, childhood, adolescence and adulthood (Wadsworth, 1997). The 

evidence of social factors found to be associated with health in each stage of life 

and their future health potential is discussed in the following Subsection.

1.2.4.1.1 Socio-economic circumstances in early life

The effect of poor socio-economic conditions in prenatal life and at birth have been 

shown to be associated with the risk of poor intrauterine development, which is in 

turn associated with disease later in life (Barker, 1998). Among the risk factors 

related to intrauterine development are levels of nutrition, parental smoking, 

maternal alcohol consumption, which are all well known to vary with socio-economic 

circumstances (Wadsworth, 1997). Taking birth weight, which may be considered as 

a non-specific marker of intrauterine development, as an example, several studies 

have shown that it is affected by matemal smoking (Andres and Day, 2000), 

maternal levels of education (Victora et al., 1992) and parental social class (Drever 

and Whitehead, 1997).

In discussing the association between birth weight and later disease Bartley et al. 

(1994) suggested that part of this association may be explained by biological 

programming (Barker, 1998). However, birth weight may also be a marker of social 

conditions during the prenatal period (Bartley et al., 1994). By using cohort data 

from National Child Development Survey (NODS), Bartley et al. (1994) showed that 

male birth weights were associated with later socio-economic disadvantage. Birth 

weights were divided into categories weighing above and below 2721 g and 

examined together with a range of social data collected later at ages 7, 11, 16 and 

23 years. The results showed that low birth weight babies were more likely at the
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age of 7, 11 and 16 years to have a father in social class III to V and live in a house 

that was either overcrowded or lacked possession or sole use of basic amenities.

Using the results of the same analyses but dividing birth weight into quintiles 

showed a graded relationship with the number of occasions (0 to 3) on which the 

cohort members had lived in inadequate homes between age 7 to 16. A strong 

linear relation with financial problems between birth and age 23 was also observed 

(Bartley et al., 1994). Similar relationships were found among female members of 

the same cohort (Power et al., 1996).

Data from migration studies provide another example of the cumulative effect of 

socio-economic circumstances. It has been suggested that the mother’s 

physiological capacity to nourish the foetus is established when the mother herself is 

in utero. Thus the diet of a given generation may affect the offspring of several 

generations (Barker, 1998). This has been proved in animal experiments (Barker,

1998). From human studies, it has been suggested that for subjects who move from 

poorly nourished to well nourished communities it will take more than one 

generation before foetal growth increases to the level of the host country, Indian 

migrants to Europe for example (Dhawan, 1995).

Drawing a parallel, the severe famine in western Holland during the Second World 

War also illustrated the effects of socio-economic environment in health. During the 

winter of 1944-45 the population of the Netherlands suffered a severe famine what 

has been called “The Dutch Hunger Winter" for a period of 5 months. The official 

provisions varied between 400 and 800 calories per day. Babies exposed to the 

famine during their intrauterine development showed a greater incidence of low birth 

weight, still birth and infant mortality (Stein et al., 1975). Recent findings have 

demonstrated that pregnancy outcomes were affected not just in that generation but
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also in the subsequent one. Mothers exposed to the famine during the first and 

second trimester of their own intrauterine life had first born offspring with lower birth 

weights, more intrauterine growth retardation, shorter gestational age and lower 

placental weights (Loudon, 1991).

1.2.4.1.2 Socio-economic circumstances in infancy

Both short and long term effects of socio-economic factors in infancy also have been 

discussed in the literature. For example, parental smoking, poor housing and 

nutrition habits have a direct effect on a child’s risk of current illness (Pless, 1994; 

Strachan and Cook, 1997).

Victora et al. (1992) drawing from the Brazilian Pelotas cohort study showed that 

nutritional variables measured by length/age, weight/age and weight/length of the 

subjects at age two were strongly associated with maternal levels of education. The 

results were independent of the effect of maternal age, race, height, family income 

and paternal levels of education.

The long-term effect of socio-economic conditions in infancy can be discussed 

examining the results from the NSHD. Colley et al. (1973) showed that respiratory 

symptoms of cough and phlegm at 20 years were significantly associated with 

parental reports of bronchitis, bronchopneumonia or pneumonia before the age of 2 

years, as well as with current cigarette smoking. More recently, studies of the same 

data set have shown that living in crowded home circumstances at age 2 years, 

parental history of bronchitis, low social class, birth weight and lower respiratory 

tract illness were each independently associated with reduced peak expiratory flow 

rate at age 36 years, even after adjusting for history of cigarette smoking, level of 

education and socio-economic circumstances in adult life. Poor home circumstances
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(low social class, overcrowding and lack of amenities) and parental history of 

bronchitis was responsible for the greatest excess risk of all adult respiratory 

problems (Mann et al., 1992; Wadsworth and Kuh, 1997).

Another factor that has been strongly differentiated by current socio-economic 

circumstances in infancy is opportunity for educational attainment. Wadsworth 

(1991) showed that children in poor home circumstances, whose parents had low 

levels of education, had reduced chances of pre school educational experiences. 

Data from Brazilian populations also have shown that children from low socio

economic groups only start school later in life (IBGE, 1996). This may provide 

disadvantages in the beginning of school life (Wadsworth, 1991). The long-term 

effects of no or little educational qualifications have been related to poor- health 

related behaviour (Braddon et al., 1996; Wadsworth, 1996), reduced chances of 

entry into the work force (Wadsworth, 1991) and greater risk of unemployment 

(Montgomery et al., 1996) which in turn are related to health.

1.2.4.1.3 Socio-economic conditions in childhood

The relationship between childhood illness and social class is additional evidence of 

factors acting through the life course. For example, Wadsworth (1988) reported that 

children aged 0-5 years from manual social classes experienced more serious 

illnesses than children from non-manual social classes. Cesar et al. (1996) in the 

Brazilian Birth cohort study showed that children with low birth weight or from low 

income groups were approximately 3 times more likely to be hospitalised than those 

with adequate birth weight or higher income families.

Childhood illness and disability have far reaching consequences on adult health. 

Mann et al. (1992), using data from NSHD, investigated predictors of childhood
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lower respiratory tract illness in two generations, and predictors of adult lower 

respiratory disorders in the first generation. Data were collected regularly on cohort 

members from birth to age 36 years and on their first born offspring from birth to 

eight years. For those bom in 1946, poor home environment, parental bronchitis 

and atmospheric pollution were the best predictors of lower respiratory tract illness 

before 2 years. These three factors together with childhood lower respiratory tract 

illness and later smoking were the best predictors of adult lower respiratory tract 

problems. Risk factors for lower respiratory tract illness in the offspring were manual 

social class, parental and grandparental lower tract respiratory disease and parental 

smoking. Although the offspring generation showed only around half the prevalence 

of lower respiratory tract disease between birth and age two years when compared 

to the generation of their parents, the results of the study support the idea that social 

disadvantages accumulate throughout life course.

The possible pathway between childhood illness and adult health is either biological, 

namely sequelae associated to specific disorders (Barker, 1998), or social, that is 

individual and societal expectations and opportunities are lowered, perhaps through 

disruption of education and under achievement, poor self-esteem or stigmatisation 

(Kuh et al., 1997). The latter suggestion is based on results from the NSCD, which 

showed that children who experienced serious illness in childhood were at increased 

risk of unemployment in adult life and were significantly less likely to be 

homeowners (Pless et al., 1989).

The well-documented association between height and adult health (Marmot et al., 

1978) is another example of socio-environmental factors operating at different 

stages of life. Height may be considered a marker for childhood socio-economic 

conditions and development (Kuh, 1993). The variation in rate of growth and in 

achieved height seems to be a continuing social economic difference in nutrition and
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possibly, some exercise (Wadsworth, 1997). Data from the NSCD showed that the 

growth rates in those from manual social classes were lower than the growth rates 

in those from non-manual social classes (Wadsworth, 1988). In addition, those from 

manual class who experienced serious illness whilst aged 0-5 years and 6-10 years 

were shorter than their healthier peers at age 15 years (Wadsworth, 1988). Further 

data analysis showed that height was associated with domestic crowding, lack of 

household amenities, level of matemal education and father’s social class after 

adjusting for the influence of parental height (Kuh and Wadsworth, 1989). Gunnell et 

al. (1998), drawing from the Carnegie Survey of Diet and Health, also showed that 

men, who as children had long legs, experienced lower risk of cardiovascular 

mortality. The authors suggested that leg length was a relevant sensitive marker of 

dietary, social and environment influences that may affect growth in childhood.

1.2.4.1.4 Socio-economic circumstances in adolescence

The variation in socio-economic gradients in many aspects of adolescents’ health is 

not clear (West et al., 1990; MacIntyre and West, 1991). However, the variation in 

growth, which is already manifested at earlier stages, is also evident in adolescence 

(Kuh and Wadsworth, 1989).

In discussing the effect of social variation on the health of adolescents, West et al. 

(1990) argued that adolescence may be too early a stage in life course to observe 

the direct effect of earlier health promoting or health inhibiting environments. The 

effect of class may be masked at particular stages, such as youth. They use the 

evidence of class gradient found in height at age 15 years (West et al., 1990; 

MacIntyre and West, 1991) to suggest that class differentials in youth are not absent 

but less visible. In further argument they used the same model of causation, where 

advantages and disadvantages accumulate throughout life, to explain that factors
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known to influence health, such as smoking and drinking habits were developed in 

adolescence (West et al., 1990).

In education, social gradients continue exist during adolescence with a steep socio

economic gradient in school-leaving age and age of progression to further education 

being observed (Wadsworth, 1988). Similar trends are also observed in Brazil, 

where children from low social class families tend to leave school at age 14 

(Marcenes, 1991).

1.2.4.1.5 Socio-economic circumstances in adulthood

Data from birth cohort studies are also relevant sources of information for 

investigating of the effect of socio-economic circumstances throughout the life 

course. The effect of educational attainment is noticeable in adulthood when 

examining the link with occupational and socio-economic status. Results from birth 

cohort studies have shown the effect of socio-economic circumstances throughout 

life course on health in adulthood. Power (1991) using data from NCOS found that 

socio-economic factors in childhood and early adulthood were the most significant 

risk factors associated with health at 23 years. Results showed a large social 

gradient in a range of health measures including self-reported health, psychological 

morbidity and height. While adult social class differences were not eliminated, 

substantial reductions were observed when early circumstances such as house 

tenure, overcrowding and social class were taken into consideration. Events such as 

unemployment and family structure were also important (Power, 1991). In a further 

analysis using the same data set. Power et al. (1996) examined the effect of social 

mobility and cumulative socio-economic circumstances on health at age 33. The 

results suggested that cumulative life time exposures, as represented by social
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class at birth and at 16 years and 23 years, had a major effect in creating health 

inequalities at 33 years-of-age (Power et al., 1996).

To clarify further the role of specific life course factors on inequalities in health. 

Power et al. (1998) investigated whether the risk factors identified in the previous 

study in relation to inequalities in health at age 23 years remained important 10 

years later. Also, the contribution of additional explanatory factors between age 23 

and 33 was explored. Drawing from the NCOS they assessed the contribution of 

several explanatory variables (health behaviour, work characteristics, education, 

adolescents' health, family structure, material circumstances and social support) to 

social class differences in self-rated health by adjustment of odds ratios. They found 

that although most of the factors contributed to the explanation of the differences, 

social class at birth, education qualifications, adolescents socio-emotional 

adjustment and psychosocial job strain were the most important. The authors 

concluded “there was no single cause of health inequalities at the age of 33 years. 

Explanations spanned from early life to adulthood” (Power et al., 1998).

The work carried out by Davey Smith et al. (1997) is another example of a 

combination of accumulation of social disadvantages and advantages. Drawing from 

the West of Scotland Collaborative study, they found that mortality over a 21-year 

period was related to social position at each stage of the life course. Father’s social 

class, social class at labour market entry and social class at time of screening were 

related to all causes of mortality and also specifically to cardiovascular disease and 

cancer. When analysed simultaneously in a multivariate model, father's social class 

and current social class (at screening) both remained predictors of mortality while 

social class at labour market entry became non-predictive. Those who remained in 

less favourable circumstances throughout life experienced the highest mortality risk, 

suggesting that risk accumulated over the life course (Davey Smith et al., 1997).
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Further analyses of the same data set by Davey Smith et al. (1998) showed that 

educational attainment was associated with all causes of mortality. As with the 

cumulative effects of socio-economic position discussed previously, the associations 

were not explained by risk factors measured in adulthood. Educational attainment 

was associated with both early-life and later-life socio-economic position. The 

authors suggest “education levels, in part at least, may be used as an indicator of 

socio-economic experience in childhood" (Davey Smith et al., 1998).

A prospective study in Finland by Lynch et al. (1994) reported a stronger 

relationship between adult disease and social measures later in life than for 

measures earlier in life. Similar results were obtained by Marmot et al. (2001). In the 

Whitehall II cohort study of British civil servants current socio-economic status in 

adulthood, rather than father's social class, predicted adult morbidity from chronic 

bronchitis, depression and coronary heart disease. However, the authors were 

cautious in interpreting the results to show that adult mortality was closely linked to 

income in adult life. They argued that such evidence does not suggest that socio

economic conditions in childhood are unimportant as childhood environment can 

contribute to adult disease through its strong influence on adult socio-economic 

circumstances (Lynch et al., 1994). In addition, the Whitehall study used socio

economic status based on civil service employment grade, which may be a more 

precise measure than parental socio-economic status based on recall of occupation 

coded into registrar general social class (Marmot et al., 2001).

Although different in design and choice of measures of economic hardship, the 

studies above implicitly or explicitly point to poverty in both pre-birth and childhood 

as a key factor behind later disease. It seems clear that social advantage and 

disadvantage are clustered at each stage of life and are accumulated throughout 

life. However, the dynamic framework provided by the life course approach also
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suggests that psychosocial environment influences individual social resources and 

behaviour, which ultimately affects health. The next subsection will discuss the 

potential influence of psychosocial factors in influencing individual social resources 

and behaviour and the possible interactions which set a chain of adversities into 

motion.
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1.2.5 The role of family environment on health in early life and life course

The effect of family environment on life course is an important component in the 

accumulation of advantages and disadvantages through life. Figure 1.4 provides a 

theoretical framework for accumulation of risk to health in relation to family 

environment adapted from Wadsworth (1999). As with socio-economic factors, 

family environment in early life may either have a direct effect on health through the 

development of abnormal or excessive responses to stress or may act indirectly 

through social and behavioural problems.

Family Functioning

Poor family cohesion and accord

Poor parenting

Low parental self-esteem

• Poor child educational attainment

• Increased risk of poor self-control

• Aggressive behaviour.

Poor Hea in

Figure 1.4 Accumulation of risk health from family life (Adapted from Wadsworth, 
1999)
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There has been much discussion that the effect of broken families on health and 

how it is expressed in different ways according to the age of the child. It appears 

that the effect is more pronounced when the disruption occurs in early childhood or 

adolescence rather than in adulthood (Sweeting and West, 1995). Studies have 

shown that young children demonstrate sign of emotional disturbances in their 

behaviour following family disruption. For example, Douglas (1970) found a 

statistically significantly higher rate of enuresis in children aged from 6-11 whose 

mothers had died or whose parents had divorced or separated when compared to 

children from unbroken families. Mothers reported that bedwetting was also 

associated with nightmares and, in an examination of all study children, school 

doctors found more nail biting and speech problems in the enuretic children than 

among others (Douglas, 1970).

Drawing from NSCD, Power and Manor (1995) found that psychosocial problems 

such as bedwetting were associated with shortness in childhood. Further analysis of 

the same data set by Montgomery et al. (1997) showed that family conflict 

(measured by health visitor's report of family difficulties due to domestic tension, 

divorce, separation or desertion) and overcrowding were independently associated 

with slow growth at age seven. They argued that the chronic psychosocial stress in 

families slows the growth of children. The stress indicated by slow growth also 

influences neuroendrocrine development, slowing and impairing cognitive 

development (Sapolsky, 1997). This effect on cognitive and personality development 

in turn will influence learning abilities, education achievement and subsequently 

occupation and unemployment. In a previous study, Montgomery et al. (1996) found 

that height at age 7 was independently associated with adult unemployment. Based 

on these findings they suggested a pathway: family conflict - childhood psychosocial 

and material adversity - adverse psychological and cognitive outcome - labour 

market adversity and adult physical illness (Montgomery et al., 1997).
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The impact of family environment in individual life trajectory it is also illustrated in a 

Swedish study (Lundberg, 1993). Drawing data from Swedish standard of living 

surveys of adults aged 30-75 years he examines the effect of family dissention and 

economic factors in childhood on health later in life. Using two variables based on 

respondents’ reporting of economic condition in childhood (hardship and large 

family) and two representing social problems in early family life (broken family and 

family conflict), Lundberg found that although each was associated with later illness 

in adulthood, social problems and family conflict were the most important. This held 

true for several indicators of health including general health, physical health, aches 

and pains, circulatory problems and mental health, with similar results in mortality. 

Lundberg suggests that both social and material factors in the family of origin are 

linked in a chain of events to subsequent processes and conditions - what he calls 

“the unhealthy life career hypothesis”. In his model, family variables would be acting 

indirectly on health in adulthood through accumulation of advantages or 

disadvantages in life. He suggested, for example, that childhood conditions might 

influence school performance and this in turn would affect future career and health 

prospects (Lundberg, 1993).

Further evidence for the effect of family disruption on setting a chain of adversity into 

motion can be illustrated using data from NSHD. Wadsworth and MacClean (1986) 

reported that children from all kinds of social backgrounds, whose parents had 

divorced or separated between age 0-14 years, were significantly more likely than 

other children to have no educational qualification by the age of 26, and have a 

significantly reduced chance of getting qualifications at any level. The association 

was independent of the social class of the family at the time of the family break-up 

(Wadsworth and MacClean, 1986). Posterior analyses in the same data showed that 

men from divorced and separated families had significantly lower earnings in their 

thirties and that women had significantly lower chances of jobs in the highest
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occupational categories (social class 1 and 2) compared to women who had not 

experienced parental divorce or separation (Kuh and MacClean, 1990).

Similar results are reported from NODS. Kiernan (1992) found that 16 year olds who 

were in reconstituted families or single parent families were more likely to have left 

school or to be a parent than those from intact families. In further analyses of the 

same data set, Kieman (1997) examined the legacy of divorce for educational 

attainment, economic situation, partnership formation and dissolution and 

parenthood behaviour when the cohort members were aged 33. She found that in 

most domains children whose parents divorced had more negative experiences than 

those whose parents had not (Kieman, 1997).

There is evidence for the fact that the psychosocial chain of risk may also be 

operating in earlier stages of life course. For example. Sweeting and West (1995) 

examined three dimensions of family life (family structure, culture (support and 

activities) and conflict) in respect of adolescent self-esteem and psychological well

being at age 15 and with labour market position at 18. Using data from the youngest 

cohort in the West of Scotland, they found family functioning, particularly a poorer 

relationship and conflict with parent(s), was independently associated with lower 

self-esteem, poorer psychological well-being and (among females) more physical 

symptoms at both ages. In addition, both family culture and conflict were associated 

with labour market position after controlling for the effects of material deprivation. 

Those from family-centred and lower conflict homes had a greater likelihood of 

being in tertiary education. In considering the association between family life in 

childhood and labour market position they concluded that: “the mechanism may 

therefore simply be that more family-centred families and/or those with the closest 

relationship are also those where more time is spent on homework or academic 

interests. Thus, the link between family functioning and subsequent labour market
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position, which in turn sets up a chain of circumstances involving a greater or lesser 

risk to future health, is forged".

In an attempt to expand the model above, Sweeting et al. (1998) examined the 

association between family life, and adolescents’ health behaviour and position in 

the labour market. They added in to the previous model two variables - reason for 

family disruption and “family time”. Family time was the strongest and most 

consistent explanatory variable in the model. It was associated with all health- 

related behaviour (smoking, drinking, heterosexual intercourse and pregnancy and 

delinquent behaviour), educational attainment and post-school labour market 

position independent of the effect of material deprivation. In addition, the amount of 

family time in reconstituted families was not different from that of single parent 

families, and both were significantly lower compared to families where both 

biological parents were present. The results were less strong with regard to family 

structure. However, there was an effect on educational attainment. Females, who 

lived with both parents, were less likely to have left school early and more likely to 

have educational qualifications. For males on the other hand, those from single 

parent families appeared to be as successful at school as those with both birth 

parents, while those living in step-parent households did less well. The results with 

respect to gender differences and with respect to labour market are in accordance 

with previous studies (Sweeting and West, 1995). Whilst in both sexes it was those 

from intact families who were most likely to be in tertiary education, it was males 

from step-parent families and females from single parent families who were least 

likely to continue their education and most likely to be unemployed (Sweeting and 

West, 1995).
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1.2.5.1 Family life and behaviour

The psychosocial pathway between early life disrupted relationship and health also 

may be explained through the adoption of unhealthy behaviour such as excessive 

eating, drinking, or smoking. These behaviour patterns may act as a partial 

substitution for a satisfactory emotional relationship (Stansfeld, 1999). Parental 

divorce and poor family functioning affect development of individual social resources 

(self-esteem, autonomy, cognitive and social skills), which in turn affects behaviour. 

Deficits in individual social resources are not restricted to the period of adolescence 

but extend into later life. For example, high levels of social resources in adolescence 

set in motion a positive pathway enabling successful educational and occupation 

outcomes providing more opportunities for healthy choices later in life (Kuh, 1993).

Several cross-sectional and longitudinal studies have shown the effects of family life 

on adolescents’ behaviour. Bachman et al. (1981), for example, reported that 

American high school seniors not living with two parents were more likely to smoke 

cigarettes, use marijuana and other illicit drugs. The coefficients of regression for the 

association between lifestyle variables and number of parents were small but they 

remained statistically significantly after controlling for other factors. Similar results 

were found among Scottish adolescents. Those from intact families (two-parent 

families) were less likely to be regular drinkers (Shucksmith et al., 1997) or smokers 

(Glendinning et al., 1997). Although the response rates were low in both studies 

(around 50%), the results are in accordance with another Scottish follow-up study 

(Sweeting et al., 1998). In a three-year follow-up. Sweeting et al. (1998) found that 

adolescents from both single parent families and reconstituted families were more 

likely to be smokers at age 15. However, over the three-year follow-up period only 

males from step-parent families were more likely to take up smoking. In addition, the 

rate for illicit drug use was twice as high in males from both reconstituted and single
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parent families. For females, the highest rate of illicit drug use occurred in those 

from reconstituted families (Sweeting et al., 1998). The results were controlled for 

material deprivation.

Data from NSHD showed that children who experience parental divorce were more 

likely to commit violent offences and have illegitimate births (Wadsworth, 1979). In 

addition, female adolescents from broken families were more likely to experience 

pregnancy before age 18 (Sweeting et al., 1998), have premarital parenting and 

breakdown of their own marriage (Rodgers, 1994). Similar results have also been 

reported in a Brazilian population. Anteghini et al. (2001) found that suicide attempts 

in males and in females during pregnancy are more common among Brazilian 

adolescents living with only one parent. Family disruption has been also linked with 

externalizing behaviour such as disobedience, aggression, low self-control (Mott et 

al., 1997; Petersen and Zill, 1986; Tuckman and Regan, 1966).

Parent-child relationships also have been shown to influence behaviour in several 

studies. Foxcroft and Lowe (1991) conducted a meta-analysis of research on family 

relationship and drinking behaviour. They concluded that two dimensions of family 

life were important, family control and family support. An unsupportive home 

environment was associated with a raised prevalence of alcohol use, whilst a 

supportive family environment was associated with a lowered prevalence and more 

moderate drinking behaviour (Foxcroft and Lowe, 1991). Similar results have been 

reported for smoking habits (Foxcroft and Lowe, 1995; Glendinning et al., 1997).

1.2.5.2 Family life and geographic and time variation.

An issue that has been discussed in relation to the effect of family disruption is the 

variation over time and the potential impact in different societies. It has been argued
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that the impact of family structure or marital breakdown may be reduced as the 

divorce rate rises and the experience become more common. When divorce 

becomes more common, the stigma associated with it may decrease. In addition, 

the greater awareness of parents of the potential problems that divorce may cause 

to their children may reduce the negative effect associated with it (Ely et al., 1999).

Amato and Keith (1991) in a meta-analysis of 92 studies, mainly American, 

compared measures of well-being in children from divorced single parent 

households with those who lived with both birth parents. It was found that the 

children of divorced parents were disadvantaged compared to those from married 

families. However, the effect reduced over time with the average effect being 

greatest in the 1950s and 1960s, decreasing through the 1970s and 1980s. Amato 

and Keith concluded that the implications of parental divorce for children’s well

being had become less pronounced since the 1950s and 1960s. This suggested the 

idea that the impact of divorce is reduced as prevalence rises. This is also thought 

to explain the generally lower size of effect found in studies in the US compared with 

those conducted in some other Western countries where divorce rates are lower.

By using a similar approach, Ely et al. (1999) examined the secular trends of 

parental divorce and children’s educational attainment at school age during the 

period from the 1960s to the 1980s in Britain. Drawing on data from the three British 

Birth Cohorts (1946, 1958 and 1970), they reported that the relative risk of lower 

than median educational attainment associated with parental divorce was very 

similar for the three cohorts (Ely et al., 1999) suggesting that the effect of divorce on 

children had not changed over the post-war period.

To further investigate the impact of family breakdown on health, Ely et al. (2000) 

drew from two contemporaneous cohorts from different geographic areas, the
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Twenty-07 study from the West of Scotland and BCS 70 from the whole of mainland 

Britain. The Scottish cohort comes from a region characterised by lower divorce 

rates coupled with a high proportion of Catholics and traditional protestant 

communities, which might suggest that it is more traditional than Britain as a whole 

(Ely et al., 2000). They aimed to examine the association between family structure 

(intact, single parent and reconstituted families) and reason for family change 

(intact, separation and death) and a range of health and non-health outcomes in 

young people from the two different societies. Among the outcomes were life- 

chance represented by educational achievement, life style represented by smoking 

and drinking and psychological well-being and physical symptoms represented by 

health. The education attained was the outcome variable that presented the 

strongest association with family structure. In both cohorts, those from reconstituted 

families were statistically significantly more likely to have no qualifications as well as 

fewer ‘O’ levels compared to those from intact families. Of interest was the strong 

effect of material resources in single parent families but not in reconstituted families. 

Unadjusted results showed that those in single parent families were 1.7 01=1.1-2.5 

(Twenty -07) and 1.9 01=1.6-2.3 (BOS) times more likely to have no qualification. 

When the results were adjusted for family income, the odds decreased to 0.9 

01=0.6-1.4 and 1.0 01=0.8-1.3 respectively. On the contrary, no substantial changes 

were observed in relation to crude and adjusted odds ratio of reconstituted families 

(Ely et al., 2000).

This brings us to a further issue discussed in the literature. It has been argued that 

much of the effect of family structure on adolescent health is mediated by socio

economic circumstances. However, the results of the studies examining this issue 

are somewhat inconclusive. The report of British Child Mental Health Survey (2000) 

showed that the increased risk of a psychiatric diagnosis for children in single parent 

families was not entirely removed when a variety of socio-economic factors were
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included (Meltzer et a!., 2000). By contrast, Joshi et al. (1999) compared NCOS data 

for children in Britain with children from the National Longitudinal Survey of Youth 

(NLSY) in the United States. They reported that maternal education attainment and, 

to a lesser extent, family economic circumstances eliminated the relationship 

between family structure and children’s cognitive and behavioural outcomes in both 

Britain and the United States. They concluded that the “so-called handicaps” of 

single parents or reconstituted families work partly through economic 

disadvantages. Similar results were obtained by McMunn et al. (2001). Using data 

from Health Survey for England 1997, they found that children from single parent 

and reconstituted families experience a high prevalence of psychological morbidity 

when compared to those from nuclear families. However, among children of single 

parent the effects of family structure disappear when benefits receipt, house tenure 

and maternal education were taken into account (McMunn et al., 2001).

1.2.5.3 Family life and child abuse and neglect

A range of family difficulties including parental psychopathology, poor child-parent 

relationships, severe conflict between parents, broken homes and parents’ own 

upbringing have been associated with abused and neglected children (Ertem et al., 

2000; Maugham and McCarthy, 1997). It has been shown that neglected and 

abused children are at raised risk of criminal behaviour; antisocial, aggressive and 

violent behaviour; substance abuse; affective disorders; self-injury and suicide and 

interpersonal difficulties (Malinosky-Rummel and Hansen, 1993; Fergusson and 

Lynskey, 1997; Neugebauer, 2000).

An issue of concern in the studies relating child abuse and later outcomes is that 

most of the studies have failed to consider the extent to which apparent associations 

between exposure to child abuse and later outcomes may have arisen from social
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and contextual factors that were related to both risk of exposure to child abuse and 

outcomes risks. For physical abuse in particular, the associated risk factors suggest 

that those exposed tend to come from family and social environments characterized 

by multiple disadvantages including poverty, limited parental education, stress and 

family conflict (Martin and Walters, 1982; Whipple and Webter-Stratton, 1991). It has 

been argued that many of the apparent associations between childhood physical 

abuse and later adjustment reflect the social and family context within which the 

abuse occurred rather than the direct traumatic effects of abuse on individual 

adjustment (Mulen et al., 1996).

It has been suggested that there is a pattern of intergenerational abuse. Oliver et al. 

(1985) concludes from case histories of families, that child abuse occurred in many 

generations. Oliver (1993) reviewed the rates and mechanisms of intrafamilial 

components of intergenerational transmission of child abuse. He reported that one- 

third of child victims grows up to continue a pattern of seriously inept, neglectful, or 

abusive rearing as parents 30 (SD=5%). Ertem et al. (2000) in a systematic review, 

found that only one study met all methodological standards and in that study the 

relative risk of abuse transmission was 12.6 Cl=1.82-87.2. It seems that the life 

course or chain of risk framework also applies for child abuse and neglect.

The complex dynamic and interactive model of accumulation of adversities through 

life course can also be gathered from research in evolutionary psychology. The 

foundation of evolutionary psychology theory is that social motives and behaviour 

such as appetites, aversions, emotions and cognitive structures are shaped by 

selection that promotes social actions that are effectively nepotistic (Wilson and 

Daly, 1987). For example, families protect their offspring because they have genetic 

elements that contribute to the survival and reproduction of their genetic elements.
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Several studies have shown that children from reconstituted families are more 

vulnerable to abuse and violence than children from biological parents. For example, 

Daly and Wilson (1988) have demonstrated that stepparents abuse and kill their 

step-children more frequently than in genetic parent-child relationships. Using data 

from the US they found that lethal abuse of children aged 0-2 years incurred about a 

100 times greater risk in stepparent families than in genetic parent families (Daly 

and Wilson, 1988). A Canadian study showed similar results where children aged 0- 

2 years were 70 times more likely to be killed by stepparent than a genetic parent 

(Daly and Wilson, 1988).

A further study by Daly and Wilson (1994) examined whether step-parental 

homicides differed from those perpetrated by genetic parents using data from 

Canada and England. Their analysis was restricted to children up to the age of 5 

years. The results from Canada showed that children from stepparent families were 

60 times more likely to be killed than children from biological parent families. The 

results showed that the means by which children were killed significantly differed 

between these two types of family. While stepparents were 120 times more likely to 

kill their children by kicking and beating, the genetic fathers were significantly more 

likely to kill their children with a shot. Similar results were obtained in England. 

Although in these results there is no mention of any controlling for confounder 

effects, the authors cite previous work showing that these results are independent of 

socio-economic status, family size, personality characteristics and maternal youth 

(Daly and Wilson, 1994).

Using a similar approach. Case et al. (2000) examined resource allocation in step- 

households in the United States and South Africa to test whether child investments 

varied according to economic and genetic bonds between parent and child. They 

found that in the United States, households spend less on food when a child is
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raised by a non-biological mother. In South Africa, they found that households 

spend less on milk, fruit and vegetables and more on tabacco and alcohol in the 

absence of a child’s biological mother.

Studies examining the effect of remarriage on children may give some support to 

evolutionary psychology theory. Studies of the effects of remarriage on children in 

large survey databases fail to show a beneficial effect (Fergusson et al., 1994; 

Hetherington and Jodi, 1994; Pagani et al., 1998), despite the financial advantages 

that are clearly evident (Duncan and Hoffman, 1985). Hetherington and Jodi (1994) 

pooled data from three longitudinal studies of marital transition to show that children 

were less warm and communicative in the early stages of a remarriage, but that this 

situation improved over time unless the remarriage occurred during adolescence. 

They also found that stepparents remain less engaged and more authoritative in 

parenting stepchildren than in parenting their biological children.

Kraft and Zuckerman (1999) examined the association between self-reported 

perceptions of parents by their children comparing reconstitutes families and intact 

families, and with the personality traits of the children. Males from step-father and 

step-mother families tended to rate their fathers higher on punishment and rejection 

than females from step-father and step-mother families. In addition, females from 

step-father families tended to rate their step-fathers lower on father love compared 

to those from intact families while a high levels of mother punishment and rejection 

were reported by those from step-mother families when compared to those from 

intact families. Finally, children from step-father families who reported high levels of 

punishment had high scores in aggression, hostility and activity.

41



Chapter I  -  Introduction

1.2.6 Implications of the life course approach for studies on oral health status

In the previous section the potential effect of socio-economic and psychosocial 

factors in early life and childhood in determining pathways through the life course, 

which ultimately generates health inequalities later in life was discussed. Although 

there is some evidence in the dental literature showing that risk factors originating in 

early life affect oral disease, these concepts have not been tested previously using 

oral health status as an outcome.

History has clearly shown the impact of social environment on dental disease 

patterns and in particular, how social changes have influenced these patterns. For 

example, until the 17*̂  century the level of dental caries in England was relatively 

low and stable (Hardwick, 1969). Results from studies using skeletal data have 

shown that the prevalence of dental caries increased dramatically towards the end 

of (Moore and Corbett, 1971; 1973; 1975), coinciding with the beginning of the 

industrial era and increasing sugar availability. A continued increase was observed 

until the early 1970s with the only break during the World War II period. During the 

mid 1940’s and early 1950s decrease in caries prevalence was observed which 

coincided with the reduced availability of sucrose as a result of food rationing 

imposed during the war period (Takeuchi, 1960). Similar changes in caries 

prevalence have been observed since the 1970’s and the explanations were 

changes in the social environment with availability of fluoride toothpaste and 

improvements of social, economic and environmental factor (Watt and Sheiham, 

1999). These are only few examples showing the impact of social environment on 

oral disease and how the tooth may be used as a possible marker of impacts at 

particular period of life.
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This section aims to bring together information reported in dental literature that 

supports the idea that the associations found in general health may also apply to 

oral health. It is divided into four subsections. The first subsection gives an overview 

of the development of the caries process emphasizing the possible contribution of 

enamel defects to the development of dental caries. Subsection 2.2 discusses the 

influence of socio-demographic factors on oral disease. In Subsection 2.3 the 

relationship between oral health behaviour and oral health is discussed. Subsection

2.4 explores the effect of family-related factors on oral health. Finally, Subsection

2.5 presents a summary.

1.2.6.1 Biological plausibility

This section takes up the issue of biological plausibility. It discusses the mechanism 

of caries development and potential role of each biological component involved in it. 

The classical trilogy of disease aetiology classifies the causes of diseases into three 

major groups: (1) the f?osf factors, which include all those characteristics present in 

the human individual that increase or decrease his chances of contracting the 

disease; (2) the environmental factors, which surround the individual and which 

deter or aid the development of the disease state; and (3) the agent factors present 

in the disease-causing object or process itself, which determine its ability to produce 

the disease state.

Time Substract

MIcroblota Host

Figure 1.5 Biomedical model for dental caries (Keyes 1960; Newbrun 1989)
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Figure 1.5 presents the well-known diagram which interlinks these three aetiological 

components, Keyes (1960) and Newbrun (1989). The biological process of dental 

caries centers on fermentation of sugars by cariogenic plaque bacteria producing 

acids which act on a susceptible tooth. The caries lesions develop over a period of 

time and are a result of dynamic complex interaction between bacteria, substrate 

and host defense mechanism. The development of caries lesions is a relatively slow 

process and clinically visible destruction of the enamel (cavitation) takes up 4 years 

to develop (Newbrun, 1989).

Figure 1.6 provides a further and more detailed explanation of the caries process. 

As described in the figure, after the ingestion of carbohydrates, the Mutans 

Streptococci (MS) rapidly metabolise the dietary sugars to acid causing a drop in the 

plaque pH which can lead to demineralisation of enamel. Acid production is very 

rapid with a minimum pH occurring 5-10 minutes following exposure to sugars. The 

demineralisation of enamel and later dentine is affected by the concentration of 

hydrogen ions (pH) at the tooth surface. As the pH falls calcium and phosphate ions 

are lost from the enamel. The drop in pH below 5.4, the critical pH, is sufficient to 

decalcify enamel and dentine.

Saliva is the major mechanism for cleaning foods as well as oral bacteria from the 

mouth and provides the main buffering system to neutralise acids (Largelof and 

Oliveby, 1994). It is also a reservoir of calcium and phosphate minerals required for 

the demineralisation of enamel (Dawes, 1984). In addition, the crevicular fluid has a 

small contribution to the caries process through an antibacterial activity (Largelof 

and Oliveby, 1994).
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Sugar
consumption Crevicular fluid

I Antibacterial activity

Fermentable Bacteria
carbohydrate

i /
Alkali generation Antibacterial activity

Acids Buffering activity Saliva

I y Remineralizing ^  activity

Demineralisation Remineralisation

i
Tooth surface Enamel hypoplasia

DENTAL

Figure 1.6 Biological explanation for the caries process adapted from (Seow, 1998)
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1.2.6.1.1 Microbiological and salivary factors

Keyes (1960) was first to demonstrate that the caries process was associated with 

microorganisms in an animal experiment. Since then, a group of phenotypically 

similar bacteria, collectively known as mutans streptococci (MS), has been 

implicated as the principal microbiological component responsible for dental caries 

in humans (Loesche et al., 1975; Gibbons and van Houte, 1975).

This group of bacteria is acidogenic and acid tolerant. They are able to rapidly 

metabolise dietary sugars to acid creating locally a low pH. They grow and 

metabolise optimally at low pH and under such conditions become more 

competitive, whereas most bacterial species associated with enamel health are 

sensitive to acidic conditions (Marsh, 1998). The role in caries development of MS is 

conditional upon a frequent intake of fermentable sugars (van der Hoeven et al., 

1998) and they are strongly dependent on dietary carbohydrates (van Palenstein 

Helderman et al., 1996).

The majority of the studies examining the presence of MS in the oral cavity have 

suggested that they are not part of the native oral microflora and that they are only 

cultured after the eruption of the first teeth (Seow, 1998). In addition, the prevalence 

of MS acquisition increases with age or as the number of emerged teeth increases 

(Seow, 1998). It is suggested that the MS requires a non-shedding surface to 

colonise and therefore the organisms are usually first detected when the first 

primary teeth emerge into the oral cavity (Seow, 1998). However, there are 

differences among the studies in relation to the mean age that MS is acquired by the 

infants. Some studies reported that infants are infected before the age of 1 

coinciding with the time of emergence of the first incisor (Carlsson et al., 1975,
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Masuda et al., 1979, Roeters et al., 1995). By contrast, Caufield et al. (1993) found 

that acquisition of MS coincide with the eruption of primary molars.

Caufield et al. (1993) suggested that the acquisition of MS has critical periods called 

“window of infectivity”. The MS would colonise the infants only during the period 

when teeth emerge into the oral cavity, i.e. between seven and 24 months of age 

(Caufield et al., 1993). They argued that the MS may have difficulty in establishing 

themselves in the oral cavity at a later time because they would have to compete 

with other indigenous bacteria already established on the tooth surface. Thus, 

between 2 and 6 years of age, the period of time between the emergence of the last 

primary tooth and the first permanent tooth may be a period during which the child is 

less susceptible (Caufield et al., 1993). The authors go further suggesting a second 

“window of infectivity” between the age of 6 and 12 years when the permanent molar 

teeth emerge. Straetemans et al. (1998) in a longitudinal study concluded that the 

acquisition of MS is possible after the so-called "window of infectivity". However, the 

delay in the acquisition of MS in early life may reduce the caries experience in the 

primary and permanent dentition at a later age (Straetemans et al., 1998).

The conflicting results regarding age at which the child acquires the MS may be due 

to the different techniques employed to detect bacteria, which could affect their 

sensitivity (Caufield et al., 2000). More important are the methodological flaws 

presented in the designs of these studies. There is no mention of any controlling of 

environmental and developmental factors such as levels of sugar consumption and 

presence of enamel defects. As discussed previously the presence of MS is directly 

linked to ingestion of sucrose (van der Hoeven et al., 1998). In addition, surface 

roughness may favour the deposition and accumulation of plaque and colonisation 

of MS (Li et al., 1996).
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Lactobacillus is another group of bacteria which has been linked to dental caries. 

Studies examining this group of bacteria have found a relatively high proportion of 

them in cavitated lesions. By contrast, a low proportion of lactobacilli are found in 

plaque of smooth surfaces and in plaque beneath initial caries lesions, suggesting 

that their role lies on the progression of the dental caries rather than in the initiation 

(Seow, 1998).

Salivary factors provide the main host defence systems against dental caries. It has 

major roles in clearance of foods and buffering of acids generated in dental plaque 

(Seow, 1998). Flow rates of saliva are important for oral clearance and buffering 

capacity. Studies have shown that both buffering capacity and flow rates are 

inversely related to decay, missing and filled surfaces (DMFS) (Seow, 1998). It has 

been suggested that malnutrition during the period of growth and development of 

the child causes permanent disturbances of salivary gland function. The effect of 

chronic malnutrition on saliva secretion rate and susceptibility to dental caries in 

Indian children was investigated by Johansson et al. (1992, 1994). They found that 

children who experienced chronic malnutrition have a reduced saliva secretion rate, 

lower buffering capacity, lower Calcium (Ca^  ̂ ) and protein secretion in stimulated 

saliva and impaired immunological and agglutinating defence factors in unstimulated 

saliva (Johansson et al., 1992, 1994).

1.2.6.1.2 Enamel hypoplasia

Enamel defect is another risk factor related to the prevalence of dental caries, 

mainly early childhood caries (EGG). Enamel defect is a defect of enamel matrix 

formation with reduced or altered amounts of enamel caused by an insult to the 

ameloblast cells (Suckling, 1989). Clinically the defect is visualised as various 

irregularities on the tooth surface and/or reduced thickness of enamel. The
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development of tooth germs is sensitive to a range of systemic disturbances and the 

tooth is unable to recover once damaged. Thus, enamel often acts as a repository of 

information on systemic insults received during the development tooth germs 

(Levine et al., 1979).

The reason why teeth with hypoplasia show high susceptibility to caries is not clear. 

It has been argued that underdeveloped enamel has fragmentary coalesced deep 

pits and fissures which may provide unique sites for cariogenic bacteria to be 

retained at the base of the defect in contact with exposed dentine (Li et al., 1996). 

Consequently, the process of dental caries on those altered tooth surfaces could 

proceed more rapidly than on sound tooth surfaces. In addition, surface roughness 

may favour the deposit and accumulation of plaque and colonisation of mutans 

streptococci (Li et al., 1996). Finally, enamel with defect maturation and 

mineralization has a greater porosity.

In a series of studies during the 1920’s and 1930’ Lady May Mellanby suggested, 

mainly through experiments with dogs, that vitamin D deficiency resulted in a fine 

type of enamel hypoplasia (Rugg-Gunn, 2000). In addition, she hypothesised that 

teeth with this structural defect were more susceptible to caries and went on to 

demonstrate this in two short clinical trials (Rugg-Gunn, 2000). Although her work at 

that time presented some methodological limitations, the results showed an effect of 

vitamin D supplement in reducing dental caries. More recently her work has 

received some support. Cockburn et al. (1980) in a randomized clinical trial showed 

that children of mothers in Edinburgh, Scotland, given vitamin D supplement during 

pregnancy had less hypoplasia in their primary teeth when examined blind at the 

age of 2-3 years.
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Results from many studies in developing countries and disadvantaged communities 

in industrialised countries have shown consistent and positive associations between 

clinical hypoplasia and ECC. For example, Infante and Gillespie (1977) looking at 

undernourished children in Guatemala reported that those with anterior tooth linear 

hypoplasia had 2-6 time more dental caries in their deciduous molar than those who 

had no linear hypoplasia in their anterior teeth. Davies (1998) examining data from 

Pukapuka and North Thailand showed that children aged 1-4 years had a 

significantly higher prevalence of dental caries in teeth with hypoplasia. Similar 

results were obtained from China where children aged 3-5 with enamel hypoplasia 

were 2.5 times more likely to experience caries then children who did not have such 

defect (Li et al., 1996). In a case-control study in Tanzania, the overall odds ratio for 

children aged 1-4 with enamel hypoplasia who developed caries was 15.6 01=8.0-

30.5 (Matee et al., 1994).

Several aspects associated with socio-economic environment have also been linked 

to enamel hypoplasia. For example, malnutrition and undernutrition during the 

perinatal period (Sweeney and Guzman, 1966; Sweeney et al., 1969; Sweeney et 

al., 1971; Enwonwu, 1973), prematurity and low and very low birth weight (Seow et 

al., 1984, 1987, 1996; Jonhsen et al., 1984; Li et al., 1995) childhood illness such as 

measles and scarlet fever (Suryakant and Sloan, 1990; Needleman et al., 1992) and 

maternal diseases such as diabetes (Grahnen and Ediund, 1967).

1.2.6.1.3 Early life, life course and biological factors in a social context

The concepts of caries aetiology suggested that caries is multifactorial disease in 

which there is an interplay of three principal factors -  the host, the microflora and 

the diet. For caries to occur there must be a susceptible host (for example, enamel 

defect), cariogenic flora (presence of MS) and suitable substract (sugar) (Newbruw,
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1989). As outlined above, exposure to environment hazards (diseases, 

undernutrition), which is socially determined, causes enamel defect, poor 

development of salivary glands and influences the acquisition of MS.

Drawing a parallel between the early life and life course concepts (discussed in the 

Subsections 1.3 and 1.4) and the biological factors known to influence dental caries, 

it can be suggested that the development of enamel defects, salivary glands as well 

as the acquisition of the MS (window of infectivity) are biological markers (critical 

period-programming hypothesis) (Barker, 1998) that take place in the social 

environment (Blane, 1999). Therefore, it can be suggested that the social 

environment is a fundamental cause of oral health inequalities.

1.2.6.2 Oral health behaviour and oral health status

This section brings together the evidence of oral health behaviour affecting oral 

health status. Among the oral health behaviour discussed are toothbrushing 

frequency, dental attendance and diet. Emphasis is given to the potential of social 

structure in determining behaviour.

1.2.6.2.1 Oral hygiene

Although the evidence linking toothbrushing frequency (with a non-fluoride 

dentifrice) to dental caries is equivocal, there is substantial evidence showing that 

frequent toothbrushing results in lowered plaque and gingivitis scores (Sutcliffe, 

1996).

Factors affecting toothbrushing behaviour in adolescents have received 

considerable attention in the dental literature. Male adolescents from lower social
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class brush their teeth less often than those from higher social classes (Tan et al., 

1981; Macgregor and Balding, 1987; Schou et al., 1990; Addy et al., 1990; Honkala 

et al., 1990; Kàllestâl, 1991; Freeman et al., 1993; Kuusela et al., 1996, Macgregor 

et al., 1997). In addition, toothbrushing frequency decreases significantly as the 

number of siblings increases (Hodge et al., 1982; Macgregor and Balding, 1987a). 

Adolescents' own image of their school performance was highly positively correlated 

with toothbrushing frequency (Honkala et al., 1986).

The effect of social and environmental factors in relation to oral hygiene behaviour 

were reported by Honkala and Freeman (1988) in a review of many studies from 

different European countries. They suggested that environmental factors such as 

size of country's Gross National Product (GNP) and the proportion spent on health 

promotion had an influence on toothbrushing frequency. Among the social factors 

were level of education attainment of the parents, social class, income, students’ 

own academic performance (Honkala and Freedman, 1988).

Koivusilta et al. (1998) has proposed a model where social environment factors 

affect health behaviour which in turn affects educational attainment and 

subsequently, health. Drawing from a national sample of 16 and 18 years old Finns, 

they investigated the effect of lifestyle on educational attainment at age 24 and 30 

respectively. They reported that those whose educational level was low at follow up, 

had in adolescence a more health-compromising lifestyle than those who reached 

higher levels of education (Koivusilta et al., 1998). Although, the role of social 

environment factors in influencing behaviour is discussed, there is no mention of the 

inclusion of these factors in the statistical analysis. Therefore, the association 

between educational attainment and health behaviour could be a result of early 

social environment.
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Oral hygiene practices have been considered as an integral part of a child’s lifestyle. 

For example, Rajala et al. (1980) investigated toothbrushing in relation to other 

health habits in 13 to 19 year old Finnish adolescents. They observed a clear 

positive relationship between toothbrushing and the use of sugar-containing snacks. 

Alcohol consumption seemed to have a slight adverse effect on toothbrushing and 

smoking was also weakly related with sporadic toothbrushing. Furthermore, sports- 

oriented girls were regular toothbrushers (Rajala et al., 1980).

Using a similar approach Schou et al. (1990) examined the association between 

toothbrushing frequency and lifestyle factors among 11, 13, and 15-year-olds 

adolescents. Toothbrushing frequency was significantly related to the subjects' 

health perception, smoking and drinking habits, eating habits, bedtimes, and video

watching. They concluded that “toothbrushing is not an isolated behaviour but part 

of a complex pattern of various social and behaviour factors, so-called lifestyle 

factors. It also showed that only a minority of the concerned children have unhealthy 

behaviours’’.

A series of studies on psychosocial factors and toothbrushing behaviour have been 

carried out among English 14 year-olds. Toothbrushing habits were strongly 

influenced by an individual's lifestyle and social behaviour, such as getting up time, 

breakfast, and time of going to bed (Macgregor et al., 1996). There was a trend 

towards low brushing frequency as bedtimes became later (Macgregor and Balding, 

1987a). Toothbrushing frequency was found to increase significantly with increasing 

frequency of bathing, use of deodorant, hair washing, and washing the hands after 

visiting the lavatory (Hodge et al., 1982; Macgregor and Balding, 1987b). Significant 

associations were found also between toothbrushing behaviour and self-esteem 

(Macgregor and Balding, 1991).
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1.2.6.2.2 Oral health and pattern of dental attendance

The effect of pattern of dental attendance on oral health status is equivocal. In the 

National Diet and Nutrition Survey (NDNS) of young people in Great Britain (Walker 

et al., 2000) reported that those who had attended the dentist in the last six months 

for a check-up were less likely to have caries experience, than those who last visited 

the dentist more than six month ago or only when they had trouble with their teeth. 

However, there was no statistically significantly difference between those who 

visited the dentist occasionally and those who went for regular check-up. Similar 

results were found the in Children’s Dental Health Survey in England in 1993 

(O’Brien, 1994). By contrast, Tickle et al. (1999) found that children who were 

irregular attenders had a significantly higher DMF-T, DT, and MT and fewer filled 

teeth after controlling for socio-economic status.

Several studies have reported on factors influencing adolescents' patterns of dental 

attendance. Factors known to influence adolescents' patterns of dental attendance 

are socio-economic status, dental anxiety, sex, parents’ pattern of dental 

attendance. Lissau et al. (1989) found that the significant predictors of use of dental 

services among Danish youths were sex, social conditions, pain tolerance, dental 

anxiety, and self-perceived economic barriers. Linn (1976) found a positive 

association between occupational level of the father and the child's number of dental 

visits within the past five years.

Blinkhorn et al. (1983) showed that Scottish adolescents who attended the dentist 

only when in pain saw little advantage in seeking regular care and gave dental 

health a low priority. Fear of treatment was not an important influence on the 

decision to attend or not attend for treatment.

54



Chapter I -  Introduction

Attwood et al. (1993) reported that females were more likely than males to describe 

themselves as regular attenders. Non-smokers were more likely than smokers to 

have visited the dentist within the last six months and more likely to be regular 

attenders. The most important factor was the parents' own dental visiting habits, 

which, combined with smoking, accounted for the social class difference found. The 

findings of Attwood et al. (1993) about gender difference agreed with those reported 

by other researchers (Linn, 1976; Lissau et al., 1989; Freeman et al., 1993). 

Significant associations have been also reported between the frequency of dental 

visits and self-esteem among boys (Regis et al., 1994; Macgregor et al., 1997).

1.2.6.2.3 Oral health and Diet

Diet plays an important role on oral health. It can influence the tooth development 

and eruption and can have a local post eruptive effect after the tooth has erupted. 

The post eruptive effects are considered to be more important than pre-eruptive 

effects.

1.2.6.2.3.1 Pre-eruptive effect o f diet

Pre-eruptive effect of diet on oral health is related to malnutrition. There are three 

possible mechanisms by which malnutrition during the tooth development might 

increase the risk of dental caries and they may be interrelated or act together. The 

first and most widely discussed is that malnutrition causes defectively formed teeth. 

The “defective teeth" would be more prone to develop dental caries (Subsection 

1.4.2). The second proposes that in malnourished children the development and 

eruption of the teeth are delayed. Finally, the third mechanism is that 

malnourishment can lead to an increase of dental caries by affecting salivary glands
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SO that the flow rate of saliva is reduced and its composition changed (Subsection 

1.4.1) (Rugg-Gunn, 1996).

1.2.6.2.3.2 Post-eruptive effect o f diet

The most important dietary factor related to caries development is sugar 

consumption. Several epidemiological studies have looked at association between 

dietary habits and dental caries in children and adolescents.

There is strong evidence showing the association between the frequency of sugar 

intake and EEC (Winter et al., 1971; Stecksen-Blicks and Holm, 1995; Paunio et al., 

1993; Granath et al., 1978; Freeman et al., 1989; Grytten et al., 1988; Persson et 

al., 1985; Schroder and Granath, 1983). A higher prevalence of maxillary anterior 

caries was also found in children who received bottles containing sweetened milk or 

other sweet drinks compared to those who had bottles containing only milk or water 

(Williams et al., 1990; Eronat and Eden, 1992; Godson and Williams, 1996). In 

addition, it has been suggested that use of the nursing bottles increases the 

prevalence of EEC because the insertion of the nipple into the mouth of the infant 

restricts the flow of saliva (Bowen, 1998). Finally, in concluding an EEC seminar, 

Davis (1998) mentioned, “the more frequent the access to cariogenic substrates the 

greater the likelihood of ECC”.

In discussing the effect of sugar on the prevalence of dental caries in children it is 

important to notice that there is a social gradient in sugar consumption. For 

example, Gratrix and Holloway (1994) reported that parents in the less privileged 

sectors of society tend to bottle-feed their babies, wean them earlier, use infant 

feeding bottles longer and gives baby juices more frequently.
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Similarly, many epidemiological studies have examined the association between 

dietary habits and caries among adolescents. Their results have been somewhat 

inconsistent. Some have shown a significant effect of sugar intake on caries 

prevalence; others have reported little or no correlation. The interpretation of the 

results of these studies is rather difficult as dietary information has been collected in 

a variety of ways, usually the definition of sugary food is not provided and some 

studies looked at only one aspect of diet (Rugg-Gunn, 1996).

Lachapelle-Harvey and Sévigny (1983) found several significant associations 

between diet variables and caries in French Canadian adolescents aged 12-17. The 

most significant were consumption of chocolate, sugared gum and candies, and the 

frequency of snacks including sweets. More recently, caries experience has been 

associated with frequency of sweet consumption (Tubert-Jeannin et al., 1994) and 

consumption of sweet drinks during meals (Weissenbach et al., 1995). Approximal 

caries was related to frequency of between-meal sugar consumption, especially 

candy consumption (Ârnadôttir et al., 1998). Intake of vegetables and milk products 

was associated with lower caries scores, whereas there was a non-significant 

tendency for sugar intake to be associated with higher caries scores (Petridou et al., 

1996). Other researchers have found no significant relationship between the 

consumption of sucrose-containing between-meal snacks and DMF-T (Bagramian 

and Russell, 1973; Sgan-Cohen et al., 1984).

Results from longitudinal studies have been rather more consistent in correlating 

intake of sugar and sugary foods with caries in adolescents. The relationship 

between dietary habits and caries increment was assessed over two years in 

English subjects initially aged 11-12 years (Rugg-Gunn et al., 1984). The highest 

correlation was found between caries increment and weight of daily intake of sugars. 

This relationship could not be explained by differences in sex, social class, tooth-
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brushing habits or level of plaque as measured by gingival inflammation. Weight of 

sugar intake was more strongly correlated to caries than frequency of intake; 

concentration of sugars in foods was positively related, and sugars in snacks were 

more strongly related to caries than total dietary sugars. The children eating the 

highest amount of sugars had higher caries increment than those eating the lowest 

amount of sugars.

Drawing from a three-year longitudinal study on the effects of sugar consumption in 

caries increment among North American subjects aged 11-15 Burt et al. (1988) 

showed that sugar intake specially sugary snacks was positively correlated with 

dental caries. The initial and final DMF-S differed between the children grouped by 

sugar intake. Children with the lowest sugar intake of sugar from all sources (109g) 

had a final DMF-S of 5.86, whereas those with the highest sugar intake had a DMF- 

8 of 8.39.

Studies have looked at the association between taste thresholds, taste preferences, 

and dental caries in children and adolescents. Jamel et al. (1997) in a study carried 

out on Iraqi school children found a positive significant correlation between 

sweetness preference and the levels of caries for both urban and rural populations, 

although the relationship was stronger in the rural group (Jamel et al., 1997). On the 

other hand, an Israeli study reported that an association was obtained only in the 

rural group (Steiner et al., 1984). Nilsson and Holm (1983) in a study on adolescents 

showed no statistically significant difference in thresholds and no correlation 

between threshold values and preferences for sucrose between groups with low and 

high number of filled surfaces.

Several factors have been suggested to influence adolescents sugar consumption. 

For example, subjects from low socio-economic groups consume sweets more 

frequently than those from high socio-economic groups (Samuelson et al., 1971;
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Honkala et al., 1982; Tan et al., 1981; Currie et al., 1989; Kinirons et al., 1992). In 

addition, children of less educated parents had an increased risk of unhealthy food 

habits (de Vries et al., 1990). Finally, boys with poor school records were found to 

use sugar-containing products more frequently (Thomson, 1977; Currie et al., 1989; 

Honkala et al., 1982; Freeman et al., 1993; Gratrix and Holloway, 1994).

Another risk factor for oral diseases that has been linked to diet is overweight and 

obesity. For example, Samuelson et al. (1971) showed that body weight and height 

affected the DMF-T value of 13-year-old Swedish adolescents. Similarly Larsson et 

al. (1995) found a significant positive correlation between DFS score and relative 

body weight (BMI) in 15 year-olds. In a previous study in the same population 

Larsson et al. (1992) did not find a difference in daily sucrose intake or average 

number of meals per day between high and low caries group. However, they 

reported that the high caries group had higher intake of fat, lower intake of complex 

carbohydrates, and iron than the group with no dental caries. In a study in Italian 

school adolescents Petti et al. (1997) demonstrated that obese adolescents were 

more likely to experience traumatic dental injury when compared to non-obese 

children. Likewise, Malikaew (2001) found that prevalence of traumatic dental 

injuries was lower in adolescents who had low BMI (first tertile of the distribution) 

when compared to those who had medium and high BMI.
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1.2.6,2A  Early life, life course and oral health related behaviour in a social context

The focus of the majority of studies looking at the relationship between oral health 

behaviour and oral health status was on so-called “voluntary lifestyle". As pointed 

out by Sweeting and West (1995) the emphasis in the lifestyle “is not surprising 

given the ideological dimensions of the debate, but it is without doubt an extremely 

narrow and impoverished view” (Sweeting and West, 1995).

Oral health behaviours, like biological factors, seem to be clustered and significantly 

determined by social environment. In making a distinction between fundamental 

causes and proximal inequalities in health the Black Report committee concluded,

for example tha t  “smoking behaviour cannot be taken as a fundamental cause

of ill-health, it is rather an epiphenomenona, a secondary symptom of deeper 

underlying features of economic society"... (DHSS, 1980) and therefore policy 

makers need to ask“...about the social and economic factors which explain....the 

prevalence of smoking in the first place, and whether these, independent of 

individual education and counselling, have to be given priority in reducing the 

differentials"....(DHSS, 1980).

1.2.6.3 Previous caries experiences

Several studies have shown a correlation between past caries experience and future 

caries increment. Seppa et al. (1989), using data from both public dental care 

records and subjects selected for a clinical trial, examine the predictive power of 

past caries experiences in 13 years old adolescents using caries experiences at age 

6 to 12 years. Seventy eight percent of all children were classified correctly using 

the levels of caries in the primary dentition at the age of 6 to predict caries 

experience at age of the 13. Using caries in permanent dentition at age of 9 years.
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81% of the children were classified correctly. Similar results were obtained by Beck 

et al. (1992) in a 3-year follow up study using different definitions of risk. Hausen

(1997) discussing the available measures for assessing caries prediction in the 

international workshop stated that “past caries experiences still remain the most 

powerful single predictor of caries increment" (Hausen, 1998).

The potential impact of early childhood caries (ECC) on primary and permanent 

dentition also has been the subject of discussion. Weinstein (1998) reported that 

children with EEC have a greater probability of subsequent dental caries in both the 

primary and permanent dentitions. By contrast, in the same workshop, Davies

(1998) showed that isolated populations of Pukapuka and Northern Thailand have 

significantly less decay (D) permanent teeth at age 35-44 than the number of 

decayed teeth at age 6 years. He argued that at least for those populations ECC 

may have an impact on primary but not on the permanent dentition (Davies, 1998).

Sheiham (1997) proposed a predictive model of dental caries at population level 

based on previous caries experience. He used caries attack pattern and caries 

prevalence to show how DMF-T at a young age can predict DMF-T at older ages. To 

some extent this model can be used as evidence of association between early life 

and life course in that individuals retain their relative caries ranking as they grow up 

or children kept their percentile position in the DMF-T distribution through childhood 

and adolescence. In others words, the concept of “tracking” used for risk factors of 

other diseases can be applied to dental caries (Figure 1.7).
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Figure 1.7 Standardised DMF-T by age trend curves for children by the DMF-T at 12 
years (Adapted from Sheiham, 1997)

1.2.6.4 Soda- economic factors and ora! health status

There is a considerable body of evidence showing that social factors affect oral 

health (Beal, 1996). Most studies in industrialised countries tend to show a higher 

prevalence of caries among children from low social class for both primary teeth and 

permanent teeth. Similar trends have also been observed among young children in 

Brazil (Freire et al., 1999). In other developing countries, especially in Africa and 

Asia, dental caries prevalence seems to increase with the degree of urbanisation 

(Miura et al., 1997). Periodontal diseases also are more prevalent among the less 

privileged group in the social hierarchy (Chen, 1995). Litt et al. (1995) suggested 

that the most likely effect of socio-economic status on caries is an indirect one, 

through behaviour such as sugar consumption and oral hygiene, which in turn 

influence biological factors.
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1.2.6.4.1 Socio-economic factors and dental caries

Inequalities in oral health are related to poverty and environmental conditions 

(Mautsch and Sheiham, 1995). The poor suffer from more dental caries from a very 

young age and as the children grow older the gap remains (Nadanovsky, 1993). 

Based on an extensive review of literature, Chen (1995) demonstrated that children 

from low socio-economic status have higher caries rates, more untreated decayed 

teeth, and more missing teeth when compared to those from high socio-economic 

status. The same pattern of greater prevalence and severity also can be seen in 

older children (Chen, 1995).

Results from a national survey of dental health in the United Kingdom (O’Brien, 

1994) also showed a social gradient in dental caries. Both at ages 12 and 15 the 

proportion of children with any known decay was higher in social classes IV and V. 

Similarly, in a Danish survey dental caries was higher among 6 year old children 

whose parents had low education or poor family income (Petersen, 1992). Likewise, 

Freire (1999) reported that 15 year old Brazilian adolescents from a low social class 

had higher levels of caries when compared to those from a high social class. Finally, 

children and adolescents with less well-educated parents have more caries than 

those whose parents had a better education (Demers et al., 1992; De Vries et al., 

1990; Larsson et al., 1997; Kinirons and McCabe, 1995).

Studies using area-based measures have also shown an association between levels 

of caries and levels of material deprivation. Provart and Carmichael (1995) using the 

Townsend index of material deprivation found that 5 year old children living in 

materially deprived communities had significantly more dental caries than non

deprived areas and the association was found to be independent of the effect of 

water fluoridation. Other studies, using different measures of deprivation, also
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reported similar results (Gratrix and Holloway, 1994; Ellwood and O’Mullane, 1995; 

Prendergast et al., 1997; Jones and Worthington, 1999).

1.2.6.4.2 Socio-economic factors and periodontal disease

Although assessing trends in periodontal disease may be complex due to the variety 

of methods used to measure the disease over time, it is accepted that in developing 

countries the periodontal health of both adolescents and adults has improved in the 

last 40 years (Jenkins, 1996; Jenkins and Papapanou, 2001). This, in turn, has been 

associated with general improvement in the socio-economic environment (Watt and 

Sheiham, 1999). However, as for most other diseases, a strong social gradient in 

the periodontal disease exists.

Data from a national representative sample of American adolescents showed that 

those in lower social groups had more gingivitis and calculus compared to those 

from high social economic groups (Oliver et al., 1991). Sheiham (1968) found that 

Nigerian adolescents (15-19 years old), who were in primary school and therefore 

way behind average adolescents, had significantly higher periodontal index scores 

compared to young adolescents (10-14 years old) at the same school grade. Taani 

(1996) assessed the prevalence and severity of periodontal disease among 

Jordanian adolescents and reported that higher social groups had lower mean 

Plaque Index and lower scores for calculus and shallow pockets than lower social 

groups. Weissenbach et al. (1995) found that French children who had a worse 

performance at school and whose parents were in a lower level of social 

occupational had higher levels of plaque. Similarly, Petridou et al. (1996) found 

lower plaque and gingival scores among adolescents with a better school 

performance.
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1.2.6.4.3 Socio-economic factors and traumatic dental injuries

Unlike caries and periodontal diseases, there is no clear social gradient in the 

prevalence of traumatic dental injuries. Very few reports have included socio

economic indicators when assessing traumatic dental injuries and among those, that 

do the results are conflicting. For example, Hamilton et al. (1997) in a study using "A 

classification of Residential Neighborhoods” (ACORN) found a significant 

relationship between injuries to the permanent teeth in 11 to 14 years old children 

and social class. Children from ACORN Group III (low-income residents of poor 

quality housing) had more dental injuries than those from Group I and II. Similar 

results were reported by Marcenes and Murray (2001) who found a significant 

association between overcrowded households (one measure of deprivation) and 

dental trauma in a poor area of London.

Family income, level of parents’ education and unemployment were highly 

significantly associated with traumatic dental injuries in a survey in school children in 

Thailand (Malikaew, 2001). By contrast, Cortes et al. (2001) reported higher 

prevalence traumatic dental injuries among Brazilian adolescents from high socio

economic groups. Other studies did not show any association (Marcenes et al., 

2000; Moysés, 2000)

1.2 6.5 Family life  related factors and oral diseases

The identification by the Black Report (DHSS, 1980) of different explanations for 

health inequalities -  artefact, selection, materialist/structural and cultural/behavioural 

-  has provided the framework within which of most the debate on inequalities is 

taking place. It has been argued that a broader definition of culture, encompassing 

attitudes, values, orientation and behaviour subsumed under the way of life of a
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group would open up the possibility of several kinds of influence on health including 

psychosocial mechanisms (Sweeting and West, 1995). Within this complex of 

cultural influences the family is a central arena of operation.

The dynamic framework of life course approach, as discussed in the Subsection 

1.2.3, brings together the effect of intrinsic factors (individual social resources such 

as social and cognitive skill, self-esteem, coping strategies, and behaviour) with 

extrinsic factors (material circumstances and cultural factors, for example, family) 

(Kuh et al., 1997). So the family plays a central role in determining health 

inequalities later in life.

By examining the influence of family on oral diseases, dental studies have 

concentrated on biological risk factors -  genetic, microbiological, immunological 

factors (Klein, 1946: Sofaer, 1982; Ringelberg et al., 1974; Aaltonen, 1991) and oral 

health behaviours (Garn et al., 1976; Shaw and Murray, 1980). Only a few studies 

have investigated the psychosocial aspect of family life on influencing oral health 

status (Marcenes and Sheiham, 1996; Mattila et al., 2000).

In a series of studies during the 1940's, Klein and co-workers investigated the 

epidemiology of caries within members of the same family. The results strongly 

suggested the existence of familial resemblance between siblings in caries 

experience for both dentitions (Klein and Palmer, 1940). The overall dental status of 

parents and offspring was also compared and there was a marked and consistent 

tendency for children's DMF-T to reflect their parents' DMF-T (Klein, 1946).

Klein's classic studies have been supported by other investigators. Martinsson and 

Petersson (1972) investigated the dental condition of the parents of 14 year old 

Swedish school children with high and low caries frequency. The high caries group's

6 6



Chapter I -  Introduction

parents had a smaller mean number of teeth, a higher percentage of endodontically 

treated teeth and periapical osteitis, and a higher gingival index; and, though less 

marked, a higher mean number of restored and carious tooth surfaces, and a higher 

alveolar bone loss. Beck and Drake (1975) showed that family members had similar 

DMF scores. Mother-child similarities in the DMF-T scores were systematically 

higher than father-child similarities (Garn et al., 1976; Ringelberg et al., 1974; 

Alaluusua et al., 1989; Pordeus, 1991).

Ringelberg et al. (1974) suggested that the role of oral bacteria is an important 

factor in producing similar caries experience within families. They argued that family 

members have a similar type of cariogenic oral flora. More recently studies have 

showed strong correlations between salivary MS counts in mother and their children 

(van Houteeta l., 1981; Brown et al., 1985)

Studies looking at periodontal disease among family members have been carried 

out mainly focusing on genetic and microbiological transmission. Beaty et al. (1993) 

examined three measures of periodontal health (Plaque Index, Gingival Index, and 

attachment loss) in 75 families. A strong familial aggregation of plaque index was 

found after adjusting for age, gender, race, and reported oral hygiene habits. In 

further analyses familial correlations (spouse, parent-offspring and sibling) using 

several models, the plaque Index showed a greater familial resemblance than the 

other indicators of periodontal disease. Both Gingival Index and attachment loss 

showed stronger correlations with mother-offspring than father-offspring. They 

suggested that maternal influence over learned behaviour or other cultural factors 

may affect familial resemblance.

In a review of literature, Darbi and Curtis (2001) suggest that intrafamilial 

transmission plays an important role in the acquisition of periodontal organisms. The
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familial transmission of virulent strains has been considered particularly important in 

family grouping of early onset of periodontitis (Darbi and Curtis, 2001). In their 

conclusion they pointed out that the underlying factors of the early onset condition is 

the genetic make up of the host and the efficiency of the host response.

In the same series of articles, Hodge and Michalowicz (2001) reported that the 

family pattern of the early onset of periodontal disease is well documented. It is 

argued that inflammatory and immune factors, which play a role in the development 

of periodontal disease, have a defined genetic basis. Environmental factors may 

diversely affect the phenotypic expression of the genotype of different individuals 

and this would be the explanation for the variation in the age of onset and the extent 

and severity of disease seen in subjects with early onset periodontitis.

Family patterns of oral health-related behaviours have also been investigated. Shaw 

and Murray (1980) carried out a study on caries status and dietary habits of the 

families of caries-resistant and caries-susceptible English schoolchildren aged 13 to 

15. A lower percentage of edentulousness and a lower DMFS were found among 

parents of the caries-resistant children. A lower DMFS was also found in siblings of 

the caries-resistant group. Total intake of refined sugars did not vary widely between 

the groups, but the parents and siblings of the caries-susceptible group consumed 

significantly more snacks, sweets, soft drinks and sugar in tea/coffee. There were no 

differences between the groups in toothbrushing habits or regularity of dental 

attendance.

Honkala et al. (1983) showed that toothbrushing habits and sugar consumption of 

Finnish 14-year-olds were positively and consistently correlated with those of their 

parents. Toothbrushing of the mother was the most important explanatory variable in 

the linear regression model for boys and girls. Sugar consumption of the mother was
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the most important variable for girls and sugar consumption of the father was the 

most important for boys.

Strong intra-family patterns of dental health status and related behaviours were 

found in a study among Brazilian families. Also, the mother-child and sibling 

correlations were more significant than the father-child resemblance (Pordeus, 

1991).

Studies have showed similarities in parent/child food preference, including sweet 

preferences (Borah-Giddens and Falciglia, 1993 Skinner et al., 1998; Maciel et al., 

2001a).

There is some evidence that many of the patterns of eating seen in adults are 

established in early life (Rozin, 1990). Although, there is an innate liking for 

sweetness in humans (Desor et al., 1979; Drewnowski, 1997), it seems that young 

children’s food preference increases as a function of exposure (Birch et al., 1987). 

Jamel et al. (1996) found that sweetness preference can be modulated by the 

exposure to sugars; the more sugar people consumed the higher their threshold for 

sweetness, which may result in more sugar in foods and drinks to achieve their 

preferred level of sweetness. The habitual use of, and exposure to, sugary foods 

and drinks made available by the family from early age, may be critical in 

determining the child’s sweet preference and related sugar consumption pattern.

Although the literature consistently shows family resemblance in biological and oral 

health behaviour and oral health status, the majority of the studies discussed did not 

examine the possible underlying mechanisms (fundamental causes) for this pattern, 

which could strongly influence the results. Only a few studies have examined the 

influence of family structure and family relationships. Demers et al. (1992) in a one-
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year follow up study found that children from single parent families were twice as 

likely to experience caries increment. However, the variable did not remain 

significant when adjusted for other factors.

By contrast, Gratrix and Holloway (1994), using an ecological design, examined the 

factors related to low and high levels of caries in 5 year old children in two 

communities in UK. They found high levels of caries in children from single parent. 

Similar results were obtained in a Brazilian study carried out in the same region as 

the present study. Children from single parent families were more likely to 

experience high DMF-T compared to children living with both parents (Maciel et al., 

2001b).

Drawing on data from the Finnish Competence Study, Mattila et al. (2000) examined 

the prevalence of dental caries and its prediction in five years old children. Using 

two categories of DMF-T (DMF-T= 0 and DMF-T>0) they found that children from 

families whose parents were cohabiting but unmarried for the whole of the child's life 

were 3.3 (1.5-7.6) times more likely to experience caries than those whose parents 

were married. In addition, children who had 1 or more caries lesions in the last five 

years had more chances of having caries if they were born from to young parents.

Marcenes and Sheiham (1996), using a broader approach to family life looked at the 

effect of marital quality on the oral health of the family. They reported a highly 

significant association between marital quality and dental caries and periodontal 

disease independently of the effect of socio-economic status and oral health 

behaviour. The findings were consistent for fathers, mothers and 13-year-old 

children. Marcenes (1991) suggested that the aggregation of oral disease within the 

families in part, may be explained through pathways (psychosocial factors-marital 

quality) other than oral health behaviour. Similarly, Croucher et al. (1997) found that
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adverse psychosocial and oral health behaviour tend to cluster in the same 

individuals, which in turn, increases the risk of having periodontitis.

Although there is evidence that general accidents as well as head accidents and 

injuries are more prevalent in subjects from single or divorced families (Wadsworth 

et al., 1983; Roberts and Pless, 1995; Reading et al., 1999; O ’Connor et al., 2000), 

there is only one study showing the effect of family structure on traumatic dental 

injuries. Malikaew (2001) using a family structure as dichotomous variable (both 

biological parents and other parents) reported that adolescents from “intact families’’ 

were independently significantly less likely to experience traumatic dental injuries 

than those with other family structures.
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1.2.7 Summary

Two models have been proposed to explain some aspects of health and health 

inequalities in later life. The biological explanation postulates that events or 

circumstances in utero or in infancy “programme” the individual’s risk before other 

risk factors are encountered later in life. Specific causal factors, which act on 

particular organs or body systems at critical periods of their growth and development 

thereby altering their structure and restricting the development of their potential in a 

way that makes it impossible for the body to make up the deficit or repair the 

damage later, are being sought (Barker, 1998).

A second model makes a distinction between fundamental and proximal causes of 

health inequalities. It argues that the social environment in which the individual’s 

biological development takes place, determines that person’s biological resources. 

The social context, in turn, structures life changes in ways that advantages and 

disadvantages cluster cross-sectionally and accumulate longitudinally through the 

life course (Blane, 1999).

The life course approach borrows the concepts of chain of risk to build a dynamic 

framework where intrinsic factors (individual social resources - social and cognitive 

skill, self-esteem, copping strategies, and behaviour) interact with extrinsic factors 

(material circumstances and cultural factors, for example, family) (Kuh et al., 1997). 

The theory is that the impact of social environment in childhood on later life is 

fashioned with multiple interacting risks added or removed at different stages of life.

The effect of both material and cultural (family) factors in generating oral health 

inequalities has been shown. In addition, the potential effects of these factors in 

influencing biological oral factors have been discussed. However, these bodies of
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evidence have not been put together and tested before using the concept of early 

life and life course theories in dentistry. Dental diseases have a significant impact on 

daily life and are a very good medium for testing these theories, as they are easy to 

identify, easy to diagnose and are of a cumulative nature. Therefore, it was decided 

to investigate whether early life and life course experiences are associated with oral 

health in adolescents.
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1,3 Theoretical framework o f the study

A consensus has emerged during the past few years that social variations in health 

can be studied more productively in terms of a life course approach because the 

traditional aetiological model, which emphasises risk factors at the stage of life when 

the study is conducted, fails to provide useful explanations for social variations in 

health (Kuh and Ben-Shlomo, 1997; Wadsworth, 1997; Blane, 1999). A life course 

approach has not been used to explain variations in oral health before. This project 

was designed to test, for the first time, whether early life and life course 

circumstances can explain differences in oral health among 13 year old Brazilian 

adolescents.

A multivariate life course causal theoretical framework was derived from the review 

of literature. It included environmental, behavioural and biological factors in early life 

and along the life course. The assumption was that socio-economic circumstances 

at birth and at present stage of life as well as family structure were the fundamental 

risk factors for three oral diseases: dental caries, periodontal disease and traumatic 

dental injuries. Together they would influence oral heath status through a very broad 

range of biological and behavioural pathways or mechanisms. Major psychosocial 

and behavioural risk factors for the different oral conditions studied were identified 

and included in the theoretical framework. These factors and pathways were 

grouped into two major categories: biomedical and behavioural pathways.

The theoretical framework assumes a cumulative effect of socio-economic and 

psychosocial factors through the life course of the adolescents. It applies the 

dynamic concept of a chain of circumstances where the exposure to one factor is 

likely to be combined with exposure to other factors and these exposures are likely 

to accumulate over the life course. The effect of socio-economic circumstances on
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oral health can be explained using the suggestion that adolescents from affluent 

families are more likely to live in good quality housing with adequate basic 

amenities, to attend a better school and have an income which allows them more 

choice in their diets. By contrast, less affluent adolescents are more likely to live in 

poor housing with no or inadequate basic amenities, to attend a school with less 

resources and have an income which restricts dietary choices. The indicators of 

socio-economic circumstances included in the model were family income, parents’ 

levels of education, social class and several indicators of material deprivation 

(overcrowding, car ownership, building material of house, house tenure, presence of 

toilet, access to piped water).

The effect of psychosocial factors, here represented by family structure, can be 

exemplified using the suggestion that adolescents raised in nuclear families are 

more likely to have better relationship with parents, higher self-esteem and have 

better education outcomes than adolescents from non-nuclear families. Adolescents 

from non-nuclear families are more likely to experience conflict in the family, have 

lower self-esteem and achieve less in terms of schooling. Family structure was 

defined as nuclear family, single parent families and reconstituted families.

In summary, the theoretical framework proposes that the differences in dental 

caries, periodontal disease and traumatic dental injuries among the adolescents 

emerge as the biological and behavioural correlates of the process of hazard 

accumulation through their life course (Figure 1.8). The underlying theory is that 

material and psychosocial conditions from birth will have biological and behavioural 

impacts on the child. Most importantly, the conditions will influence health related 

behaviours.
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1.3.1 The dental caries model

Figure 1.9 shows the expanded theoretical model for dental caries, which includes 

the indicators of broad categories of mediating risk factors studied. The well- 

established behavioural risk factors for dental caries identified in the literature and 

included in the theoretical framework were oral hygiene practices, pattern of dental 

attendance, use of fluoride, diet, feeding practices, school grade. In addition, the 

study included biological factors such as birth weight, age of mother at birth of child, 

childhood infections, mothers’ health in pregnancy and premature birth. Finally, the 

theoretical framework included psychosocial risk factors such as birth order, levels 

of self-esteem, parent-child relationships.

The expanded model for dental caries can be explained using, for example, the 

suggestion that adolescents who were bom to affluent families were more likely to 

be of adequate birth weight, to have experienced less childhood infections, to have 

ready access to dental care and a healthy diet. By contrast, adolescents from less 

affluent families were more likely to be low birth weight babies, to have experienced 

fewer childhood infections, have less access to dental care and a healthy diet. In 

addition, adolescents from nuclear families were more likely to have supportive and 

friendly relationship with their parents, to have high levels of self-esteem and better 

oral health behaviour. By contrast, adolescents from non-nuclear families were more 

likely to experience family conflict, to have low self-esteem and poor oral health 

behaviours.
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1.3.2 The periodontal disease model

The expanded model for periodontal disease is presented in Figure 1.10. This model 

was built using the following risk factors identified from the literature: oral hygiene 

practices, pattern of dental attendance, school grade. In addition, the study included 

psychosocial risk factors such as birth order, levels of self-esteem, parent-child 

relationships.

The model assumes that adolescents from more affluent families were more likely to 

be raised in good quality housing with basic toilet and toilet amenities, which offered 

more opportunities to develop good oral health behaviours, and to have an income 

which allowed access to variety of oral hygiene items. By contrast adolescents from 

less affluent families were more likely to be raised in a house with a lack of basic 

amenities, which made the development of oral hygiene practices more difficult, and 

to have an income which did not allow them to buy basic oral hygiene items. In 

addition, adolescents from nuclear families were more likely to have a supportive 

and friendly relationship with parents, have high self-esteem and have better oral 

health behaviours than adolescents from non-nuclear families. Adolescents from 

non-nuclear families more likely to experience conflicts with parents, to have low 

self-esteem and worse oral health behaviours.
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1.3.3 The traumatic dental injuries model

The expanded model for traumatic dental injuries is displayed in Figure 1.11. In 

addition to the main risk factors, the mediating risk factors for traumatic dental 

injuries identified in the literature were behavioural risk factors such as school 

performance (school grade) and diet (BMI). The model also included psychosocial 

risk factors such as birth order, levels of self-esteem, parent-child relationships. The 

assumption was that adolescents from nuclear families were more likely to have a 

supportive and friendly relationship with their parents, to have high levels of self

esteem and have better school achievement. By contrast, adolescents from non

nuclear families were more likely to have conflicts with parents, to have low self

esteem and have worse school achievement. These more difficult relationships may 

lead to more risk-taking or punishment avoidance behaviours that may lead to 

dental injuries.

In addition to the variables mentioned above, overcrowding and high BMI were also 

considered to influence the risk of traumatic dental injuries. Adolescents raised in 

affluent families were more likely to live in a non-overcrowded house, to have an 

income that facilitated having a healthy diet and, therefore, less likely to be 

overweight. On the other hand, adolescents from less affluent families were more 

likely to live in overcrowded home, and have a poor diet because of low income.
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1.4 Ainty Hypothesis and Objectives

1.4.1 Aim

The general aim of this study was to test whether the life course approach, linking 

early life and life course factors to health, explains oral health inequalities in 

Brazilian adolescents.

1.4.2 Hypothesis

Adolescents who live or lived in a supportive and favourable socio-economic and 

family environment in early life and during their life course will tend to have a better 

oral health status than those who live or lived in a non-supportive and adverse 

socio-economic and family environment in early life and life course, in addition, it is 

hypothesised that adverse socio-economic and family environment in early life and 

life course would alter the subject’s biological and social resources favouring the 

occurrence of dental disease in adolescents from low socio-economic backgrounds.

1.4.3 Objectives

O To investigate the relationships between socio-economic environment in 

early life and oral health status in adolescents.

©  To investigate the relationship between socio-economic environment along 

the life course and oral health status in adolescents.
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O  To explore the possible biological and social pathways which may explain

the relationship between socio-economic circumstances in adolescents’ early life 

and present stage of life and adolescents oral health status.

O  To examine the association between family structure and adolescents’ oral 

health status and how this association is influenced by socio-economic 

circumstances.

©  To explore the possible biological and social pathways to explain the

relationship between family structure and oral health status.
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Chapter 2

Methodology

This chapter describes the study design, the methods, and the techniques used to 

analyse the data in the study.

2.1 Research design

This is a cross sectional study which was carried out in three parts. The first part 

collected socio-demographic information on all 13 year old adolescents enrolled in 

all public and private school in urban areas of Cianorte (sample of address). In the 

second part, adolescents were clinically examined and interviewed (Phase I - Main 

study). The third part focused on families where at least one of the biological parents 

was present and living in urban areas of the town (Phase II - Family sub-sample).

2.2 Geographic location o f the study

The study was conducted in Cianorte in the state of Parana, Southern Brazil. 

Cianorte has a population of fifty thousand inhabitants (IBGE, 1996) with 80% of the 

population living in the urban area. The town has had fluoridated water since 1985 

(Sanepar, 2001) and fluoride mouthrinse programmes in public schools since 1980 

(SESA, 1997). A previous study showed that the mean DMF-T of 12 year-old 

schoolchildren in Cianorte was 4.12 in 1997 (SESA, 1997), rather higher than the 

mean DMF-T for the South Region (2.41) and for 12 year old in Brazil as a whole in 

1996 (3.06) (Brazil, Ministério da Saude, 1999).
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2.3 Study Population

The study population consisted of 13-year-old adolescents of both sexes and their 

parents. This age group was chosen because all permanent teeth are erupted, 

except third molars. Another reason was that parents would remember past histories 

of their children aged 13 more readily than those of children in older age groups. 

Finally, most people at this age are still at school, where it is easier to approach 

them. As this was retrospective study, parents were involved in order to collect 

information on socio-economic circumstances, psychological experiences and 

health behaviour from birth to adolescence.

2.4 Design o f  the research instruments

The research instruments consisted of one questionnaire - a general information 

questionnaire and a two-staged interview - interview with adolescents and with 

parents. It also included a clinical form and anthropometric measurements. The 

development of the questionnaire and interview initially involved a review of the 

literature and a selection of relevant material from other studies. Following this 

review, some questions used in previous studies were selected and structured 

questionnaire forms were developed. The questionnaire and interviews were first 

tested in a pre-pilot study, and then in a pilot study. The final versions of the 

interviews and questionnaire used in the main study are shown in Appendices 1, 2 

and 3. The development of the research instruments will now be described in detail.

2.4.1 Sample of address questionnaire

A general questionnaire was developed to collect socio-demographic information on 

the population to be studied. The questionnaire used questions previously used in
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Brazilian populations (Marcenes, 1991; Freire, 1999; Cortes, 2001) and consisted of 

two parts. The first part addressed the current socio-economic status of the family. 

The latter comprised questions about adolescents' family socio-economic status at 

the time when their 13 year old child was bom (Appendix 1).

The socio-economic status of the families was assessed using the criteria proposed 

by Lombardi et al. (1988). It employs the Marxist concept of social class and was 

adapted for Latin America by Bronfman and Tuiran (1984) and then for Brazil by 

Lombardi et al. (1988). The classification is based on a broader definition of socio

economic status and has a comprehensive theoretical basis. Social class of the 

family is defined by the participation of the head of the family in the production or 

distribution processes. The indicators used to classify the families are: occupational 

position (employer, employee, self-employed); sector of activity (production, 

construction, trading of goods or services); education and training for their work; and 

ownership of the means of production. Within this classification system, six social 

classes are distinguished: bourgeoisie, traditional petit bourgeoisie, new petit 

bourgeoisie, typical proletariat, non-typical proletariat, and sub-proletariat. These 

classifications are defined as follows:

• Bourgeoisie: employers (with 5 or more employees).

• Traditional petit bourgeoisie: self-employed without university education but with 

specialised training; self-employed without university education or specialised 

training but with ownership of means of production (with less than 5 employees).

• New petit bourgeoisie: paid workers with managerial posts and/or university 

education required for the job; self-employed with university education (with or 

without ownership of means of production, but with less than 5 employees).

• Typical proletariat: self-employed in the construction sector; aid workers in the 

construction sector without managerial posts or university education but with

87



Chapter II  -  Methodology

specialised training: paid workers without university education or managerial 

posts in the production sector (manual workers).

• Non-typical proletariat; paid workers without university education or managerial 

posts in the trading or services sectors; paid workers without university 

education or managerial posts working with the production sector (non-manual 

workers).

• Sub-proletariat: self-employed in the production, trading or services sectors 

without university education, specialised training and ownership of means of 

production; paid workers in the construction sector without managerial posts, 

university education and specialised training; paid workers performing domestic 

services.

In addition, the questionnaire included the ABA-ABIPEME (Almeida & 

Wickerhauser, 1991) criteria of market power. It includes questions on the 

possession of household products (number of television sets at home, number of 

radio sets, number of toilets, numbers of cars owned by the family, presence (or not) 

of vacuum cleaner and washing machines, presence of full-time domestic servant 

and educational level of the head of the household.

A set of points is assigned to each of the indicators and a final score create five 

groups A, B, C, D, and E. For educational levels, points are given according to the 

number of years of schooling of the head of the household while for households 

items the points are determined according to the number of each of the six products 

available at home and the number of a full-time domestic servants. The points 

obtained in each category are then summed up to determine the final score. Those 

with the highest scores represented the highest socio-economic groups (Appendix 

4).
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Aba-Abipeme classification has been used in many epidemiological studies carried 

out in Brazil (Marcenes, 1991; Pordeus, 1991; Abegg, 1996, Cortes, 2001). In 

addition, household items (presence of car, toilet inside the house) used in this 

classification have been used individually as an indicator of material deprivation in 

many studies (Power and Matthews, 1997; Power et al., 1998; Ben-Shlomo and 

Davey Smith, 1991).

2.4.2 Clinical and anthropometric measurements

A clinical form to collect information on dental caries, periodontal status and 

traumatic dental injuries was developed based on previous studies (WHO, 1997; 

Freire, 1999; Moysés, 2000). The form also included anthropometric measurements 

(Appendix 5).

2.4.3 Questionnaire for adolescents

The questions used in the structured interview for the adolescents are shown in 

Appendix 2. The questionnaire was divided into three parts. Part 1 covered 

demographic characteristics. Part 2 consisted of the behaviour and attitudes data, 

and Part 3 questions were related to family life factors.

2  4.3.1 Part 1: Demographic data

Included sex, age and area of residence.
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2.4.3.2 Part 2: Behavioural and attitudinal data

The aim of this part of the interview was to gather information on behavioural and 

attitudinal aspects, such as dietary habits, oral hygiene, use of fluoride, dental 

attendance, self-assessment and attitudes regarding oral health, self-esteem and 

perceptions of school.

The questions were based on items from several studies involving young people. 

Questions on oral hygiene, dental attendance, use of fluoride and diet habits were 

selected from previous studies conducted in Brazil (Marcenes, 1991; Pordeus, 1991; 

Abegg, 1996; Freire, 1999; Cortes, 2001). Questions on self-assessment of oral 

health, oral health attitudes, and self-esteem were selected from studies by Freire 

(1999) and Moysés (2000).

2.4.5.3 Part 3 -  Family life

The family context in early life has been mentioned as the starting point of the chain 

of circumstances during the life course. In other words it sets the individual trajectory 

into adulthood (Wadsworth, 1999). Several aspects of family circumstances such as 

family disruption, family conflict, neglected parents, parents physical abuse, parental 

unemployment have been related to adult health (Sweeting and West, 1995; 

Lundberg, 1993; Wadsworth, 1999).

A structured interview addressing the above aspects was developed based on the 

Whitehall study (DEPH, 1997). It consisted of 18 questions on family life (family 

structure and family relationship) parents physical abuse and parental 

unemployment.
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2.4.4 Parents’ questionnaire

The parents’ interview was divided in 4 parts. As with the adolescents, the first, 

second and third parts assessed demographic data, oral health behaviour and 

family life. The fourth part included questions on housing environment and tenure 

and social position of the parents when the child was bom.

A further part for one of the parents only was added to the interview aiming to gather 

information on teenager’s birth and early infancy (Appendix 3). Questions were 

selected from previous studies (Marcenes, 1991; Barros and Victora, 1991). 

Questions about birth weight, premature birth, bedwetting, age of mother at delivery, 

drugs during pregnancy, smoking during pregnancy, health in pregnancy, feeding 

practices were included among other things.

2  5 Sample o f  address

The first stage of this study was to carry out a survey collecting information on the 

socio-demographic circumstances of all 13-year-old adolescents enrolled in public 

and private schools located in urban areas of Cianorte. Information was collected on 

adolescents’ family size, family members, area of residency and family socio

economic position (SEP) at two different periods of their life -  at birth and at 13 

years of age. This procedure was carried out first to verify the estimated number of 

students in each school in Cianorte provided by the Health Authority; second, to get 

an overview of socio-demographic characteristics of the study population; finally, to 

assess social mobility of this population since this is a major issue in studying the 

influence of early life and life course on health.
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2.5.1 Testing the sampling address questionnaire

The sampling address questionnaire was tested on an opportunity sample of 14 

Brazilian families with children aged 12-14 and from different socio-economic 

backgrounds. A letter explaining the aim of the study, confidentiality issues and the 

instructions on how to complete the questionnaire was given to all the families with 

the questionnaire. A detailed informal discussion was then carried out with all 

families, aiming to explore their understanding of the content of the questionnaire, 

especially those questions regarded as conceptually more difficult. Overall, the 

outcome of those discussions was successful. Suggestions were made about how 

to improve the instructions, how to fill out the questionnaire as well as about to 

modify its format. People found it difficulty to understand the reason for the research 

and the meaning of the second part of the questionnaire.

A new letter was written using a more informal style and giving more detailed 

instructions on how to answer the questions. The questionnaire was also shortened 

and the sequence of the questions was changed. Finally, the question on family 

income was changed, as people felt more comfortable to give their income in a 

range rather than a specific amount.

2.5.2 Collecting the sample of address data

First, permission to visit the schools and contact the students was obtained from the 

state and local secretary of education authorities. A letter signed by the education 

authorities was sent to the headmaster of each school explaining the purpose of the 

study and introducing the researcher (Appendix 6). A school roster, with the number 

of 13 year old children, full names, date of birth and the period attending school

92



Chapter I I  - Methodology

(morning, afternoon and evening), was then obtained from the schools registry office 

in those schools which agreed to participate in the study.

Then the researcher visited each classroom at a day and time previously agreed 

with the headmaster to explain the purpose of the study and ask for collaboration. 

The questionnaire and a letter explaining the objectives of the study were handed 

out to all the adolescents enrolled in public and private school in Cianorte. Each 13 

year old adolescent was given a numbered enveloped with the questionnaire and a 

letter addressed to their parents. The letter contained the objectives of the study, 

instructions on how to complete the questionnaire and stressed the confidentiality of 

the results (Appendix 7). A telephone number was provided should further details or 

explanations be required. The questionnaires were numbered according to the 

school list so that the student’s name on each questionnaire was optional. The 

questionnaire was taken home by the adolescent with the request for it to be 

answered by one of the parents. During the followings days the researcher returned 

to the schools and collected the questionnaires. Return of the questionnaires was 

encouraged by entry to a prize draw.

2,6 Pilot study

The pilot study was carried out for three purposes. First, to check the applicability of 

the questions to different socio-economic groups in Brazil. Some of the questions 

were selected from studies carried out in Europe, and so would not necessarily 

apply to Brazil, especially in low socio-economic groups. Second, to evaluate the 

question wording and question sequence of the interviews. Third, to assess the time 

required for the clinical examination and the administration of the questionnaire.
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Prior the pilot study the first task was to translate to Brazilian Portuguese questions 

which had never been used on a Brazilian population before. As suggested by 

Bowling, (1997) the questionnaire was translated by two bilingual translators familiar 

with the topic. A two-way translation was used from English to Brazilian Portuguese 

and back again. Three Brazilian professionals living in London then reviewed these 

translations.

The pilot study was divided into two parts. The first evaluated clinical status and 

conduct interviews with the adolescents, the second checked the parents’ 

interviews. The next subsection describes in details these two parts.

2.6.1 Adolescent survey- Phase I

The pilot study was carried out in September 1998 to test the structure of the 

interview and the feasibility of the clinical oral examination under field conditions. 

This pilot survey was carried out by one examiner (BN), two trained interviewers 

(BN, AM) and one dental auxiliary (CS). It was preceded by an initial period of 

training between the two interviewers, with BN acting as the benchmark.

A total of 57 twelve year old adolescents were randomly selected from two public 

schools and one private school in Cianorte from a list provided by local education 

authorities. In general, this pilot study confirmed the feasibility of the methodology, 

although some minor modifications had to be made in the interview.

A small modification was also made to the clinical assessment. The criterion to 

measure dental plaque first proposed was the Silness and Loe index (1964). 

However, the time spent on the clinical examination was too long and some 

adolescents complained. So it was decided to use a simplified version of the index
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which collapsed the four indicators into two. The code 0 and 1 corresponded to 

absence of plaque while the code 2 and 3 to the presence of plaque.

2.6.2 Parents interview-Phase II

The pilot study for the parents' interview was carried out to test the protocol for the 

visit, and to assess the time required for the administration of the overall 

questionnaire. A total of 15 families were invited to participate in this pilot study. All 

of them agreed to take part in the exercise. The sample was drawn from the 

adolescents participating in the pilot and included 10 nuclear families, 2 

reconstituted family and 3 single families. All parents including stepparents were 

interviewed. The time required for each visit ranged between 40-60 minutes. The 

interviews took an average 30 minutes to administer, although in some cases much 

more than half an hour was needed.

2.7 Calibration

In order to ensure that the examiner could consistently apply the diagnostic criteria 

throughout the survey, a calibration exercise was carried out in three (two public and 

one private) randomly selected schools. A group of 18 12-years-old subjects, 8 

female and 10 male were examined twice, on successive days. Kappa value for the 

two clinical examinations during calibration was 0.82, indicating an almost perfect 

consistent examination.
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2,8 Main study

2.8.1 Sample size calculation and sampling method 

2  8.1.1 Sample size calculation

The minimum required sample size was estimated to be 600 adolescents. The 

sample size calculation was carried out using the EPI INFO computer package, and 

the method for comparing two proportions described by Fleiss (1981) was applied. 

This sample size was calculated to have 80% power of demonstrating a statistically 

significant difference in caries risk between two groups of adolescents at the 5% 

level, if an odds ratio of 1.95 or more was observed. The 95% confidence interval 

level and a prevalence of dental caries in the population of 80%, as obtained in the 

pilot study, and 85% in the exposed group were used for the calculation.

For the Phase II of the study the minimum required sample size to test the 

hypothesis was 304 families. This sample size was calculated to have a 80% power 

of demonstrating a significant difference between adolescents who experienced 

adverse and favourable environments in early life at a 5% level, if the magnitude of 

the odds ratio is as high as 2.8. Because 3 outcomes were studied, the calculation 

of the sample size used the prevalence of dental caries, traumatic dental injuries to 

the incisors, gingivitis among 13 year old adolescents, 80%, 15% and 80% 

respectively (Table 2.2). The prevalence were from the pilot study. The biggest 

sample was 304 for dental caries and periodontal status followed by traumatic 

dental injuries.
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Table 2.1 Summary of the final numbers in the sample size calculation for Phase I of 
the study.

OUTCOME NUMBERS

DMF 6ÔÔ

Traumatic Dental Injuries 486

Periodontal Disease 600

2.8.1.2 Sampling meth od

There was a very small difference between the sample size estimated when taking 

into account 10% of possible non-response (660) and the total of questionnaires 

(sample of address) returned in the research (688). The response rate will be further 

explained in the next chapter (Results - Subsection 3.1). Therefore, all adolescents 

were invited to participate in the first phase of the study.

Table 2.2 Summary of the final numbers in the sample size calculation for the Phase 
II of the study - family sub-sample.

OUTCOME NUMBERS

DMF 304

Dental Injuries 194

Periodontal Disease 304

For the second phase, a sub-sample of 330 adolescents’ family was selected at 

random. First, families, which did not fulfil the basic requirements established in the 

inclusion criteria of the study, that is, presence of at least one biological parent and 

living in urban area of Cianorte, were excluded. Of the 652 adolescents who
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participated in the Phase I of the study, 111 were excluded. A total of 330 families 

were selected at random using numbered cards from the remaining 541 adolescents.

2.8.2 Consent

Initially, local and state education authorities was contacted to inform them about the 

research and to ask consent to carry out the study in the schools. The health and 

education authorities sent a letter, giving consent and explaining the objectives of 

the research to the headmaster of all private and public school in Cianorte 

(Appendix 6). In addition, an introductory letter and identification card were given to 

the researcher to contact the families at home. After that, the researcher visited 

each school in order to explain the objectives of the study and to get final consent to 

contact the students.

Prior to data collection the students selected were contacted in their classrooms and 

a letter to the parents/guardians was handed out, seeking consent to participate in 

the study (Appendix 7). If the parents wished to withdraw their child they could do so 

by sending a note to school. For the family study, all parents were formally asked to 

participate in the study before the interview

2.8.3 Data collection

The data collection was carried out during a period of nine months from August 

1998 to April 1999. Data collected were of five types: clinical, anthropometric, socio

economic, behavioural and psychosocial.

All the data obtained from the adolescents (Phase I) were collected during school 

hours. The survey was carried out as follows: first, the adolescents were clinically
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examined, then anthropometric measures were obtained and finally they were 

interviewed. All the procedures were carried out on the same day except for 

duplicate clinical examinations and interviews. Clinical examinations and interviews 

were undertaken either in classrooms or libraries.

In the second phase of the study the parents were interviewed according to their 

availability. The majority of the mothers were interviewed at home during weekdays. 

Since most of the fathers were in full time work, they were approached either at 

work during weekdays or at home on weekends or holidays.

The next Subsections describe the research instruments and techniques used in the 

study.

2  8.3.1 Clinical Data

2.8.3.1.1 Clinical examination

In the first part of the study the adolescents were examined for dental plaque, gum 

bleeding after probing, presence of calculus, levels of caries and traumatic dental 

injuries, in that order. A headlamp was used to standardise the source of light with 

the examiner positioned behind of the subject, who was seated on a chair. Gauze 

squares, cotton buds and sterile sets of plane mouth mirrors and CPITN periodontal 

probes were packed in sufficient quantities for each working day. Examinations took 

place at school in a predetermined order during class hours.

A standard form was used to collect information on the oral health (Appendix 5). The 

clinical form and a detailed description of the clinical criteria used are given in 

Appendices 8 to 11. The teeth were examined in a standard order; starting from the
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Upper right second molar to lower right second molar. The Federation Dentaire 

Internationalle (FDI) two digit nomenclature was employed. Data was recorded by 

tooth. The diagnosis of the condition of teeth was visual.

All dental examinations were carried out by one trained dental epidemiologist (B.N.) 

assisted by a dental auxiliary. Specific instructions and training concerning recording 

of the data form were given to the assistant. The examiner reviewed the assessment 

form on the same day for completeness and accuracy of recording.

All precautions for infection control were taken. The instruments were washed, 

packed and sterilised in autoclaves. The examiner wore gloves, mask and white 

coat.

2.8.3.1.2 Clinical measurements

2.8.3.1.2.1 Oral Hygiene Status

Measuring plaque gives an indication of the subjects’ oral hygiene. This study used 

two indicators to measure oral hygiene status: the presence and absence of plaque 

and presence and absence of calculus (Appendix 8). They were chosen as they had 

been used in epidemiological research for measuring past and present oral hygiene 

status. Both examinations were carried out using No. 4 plain mouth mirrors and a 

lightweight probe with a rounded tip. The examination of each indicator took an 

average of 3 minutes.

All surfaces of all teeth were examined and recorded by tooth. The assessment of 

plaque was made irrespective of the presence of calculus deposits, fillings, and
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crowns, when present. Calculus was recorded irrespective of whether it was sub- or 

supra-gingival.

2.8.3.1.2.2 Periodontal Status

Bleeding on probing was used to measure periodontal health status. The World 

Health Organisation does not recommended measuring pocket depth and loss of 

attachment for subjects younger than 15 years old.

The assessment of gingival bleeding after probing was carried out using the criteria 

for score 1 of the Community Periodontal Index (CPI) (WHO, 1997) (Appendix 9). 

The presence or absence of bleeding on probing is widely considered as an 

objective sign of gingival inflammation (Page and Beck, 1997).

2  8.3.1.2.3 Dental Caries

Dental caries was assessed using the DMF-T index, according to the WHO criteria 

(WHO, 1997) (Appendix 10). The examinations were carried out using plane dental 

mirrors, probes, and headlamps. Probes were used just for the purpose of detecting 

sealants. Each examination took an average of 2 minutes.

2 8.3. L 2  4 Traumatic dental injuries

Traumatic dental injury was recorded according to criteria used in the study 

Children’s Dental Health in the United Kingdom, (O’Brien 1994) (Appendix 11). The 

dental examination for traumatic dental injuries included only upper and lower 

permanent incisors.
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2.8.3.2 Anthropometric Measurements

Studies have linked body mass index (BMI) to dental caries and traumatic dental 

injuries (Larsson, 1995; Petti, 1997). In order to calculate the BMI anthropometric 

measurements were obtained. A standard technique was used to measure the 

height and weight of the subjects (WHO, 1995). Measurements were taken with the 

participant barefoot and wearing light clothes. Adolescents were weighed to the 

nearest 0.1kg on a standard scale. Height was measured to the nearest 0.1 cm with 

children erect against a wall-mounted scale. The recordings for heights and weights 

were used to calculated Body Mass Index (BMI) defined by the formula y= w/ĥ , 

where w and h are the adolescents' weight (in kg) and height (in m) respectively.

2.8.3.3 Inteniews

As described in Section 2.2, data on socio-economic status, behavioural and 

psychosocial indicators were collected (Appendix 2).

2.8.3.3.1 Adolescents’ interview

The students were interviewed at the schools by two trained researchers (BN and 

AM) to collect information on oral health behaviour practices, family life, self-esteem 

and school grade. The interviews were carried out privately and used a standardised 

structured questionnaire. An introduction to the study was given to each student with 

instructions on how to answer the questions. The answers were recorded on 

numbered standard forms (Appendix 2). The confidentiality of their results was 

stressed. Time taken to carry out the interview varied from 15 to 30 minutes.
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2.S.3.3.2 Parents’ interviews

In the Phase II of the study the parents were interviewed at home by one trained 

research (BN). Initially the parents were contacted by phone and an appointment 

was made in advance. Those who did not have a phone were approached at home. 

Before starting the interview, a clear explanation about the objectives of the study, 

reason for selection of the family, contents of survey and issues of confidentiality 

was given. All the interviews were carried out privately and instructions on how to 

answer the questions were provided. The answers were recorded on a numbered 

standard form (Appendix 3). Time taken to carry out the interview varied from 30 

minutes to 1 hour.

2.8.4 Validity and reliability of the questionnaires, interviews and clinical 

examinations

2  8.4.1 Validity o f the questionnaire

Data collected from the first questionnaire (sample of address) was validated during 

the visit to the family, when the same questions were asked again (Appendix 3). A 

correlation score was then calculated using Sperman’s correlation coefficient. The 

correlation coefficient varied from 0.65 to 1.

Self reported birth weight was validated by health records of the adolescents. 

Twenty percent of the mothers had the child's' health record. The Kappa value for 

the variable categorized in low and normal birth weight was above 0.90 indicating 

very good agreement.

103



Chapter  / /  -  Methodology

2.8.4.2 Reliability o f the interviewers

In order to test reliability of the structured interviews, 66 adolescents (10 % of the 

sample) were questioned twice on consecutive days. Test-retest reliability was 

checked for all questions, excluding only questions number 26 and 27 (Appendix 2). 

The correlation between the two sets of observations was calculated using 

Spearman's rank correlation coefficient. The correlation coefficients were high with r 

ranging from 0.73 to 1.00.

2.8.4.3 Reliability o f the clinical data

Intra examiner agreement was used to assess the consistency of examination for 

dental caries and traumatic dental injuries throughout data collection. A total of 68 

adolescents 43 female and 25 male (10.8% of the total sample) were re-examined. 

The Cohen's Unweighed Kappa coefficient of agreement was used (Cohen, 1960) 

and interpretation of Kappa values was according to a six-point scale (Landis and 

Koch, 1977):

1) Kappa < 0: poor agreement,

2) Kappa between 0.0 - 0.20: slight agreement,

3) Kappa between 0.21 - 0.40: fair agreement,

4) Kappa between 0.41 - 0.60: moderate agreement,

5) Kappa between 0.61 - 0.80: substantial agreement, and

6) Kappa of 0.81 and above: almost perfect agreement.

For dental caries the Kappa test was performed on a tooth by tooth basis which 

uses tooth as unit of analysis rather than the whole mouth (Burt and Ekiund, 1999). 

The diagnosis of sound teeth included tooth with and without sealant. The intra

examiner agreement for tooth by tooth Kappa was over 0.85.
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For traumatic dental injuries the analysis was performed tooth by tooth, however 

only the presence or absence of traumatic dental injuries was considered in testing 

agreement. The kappa values for traumatic dental injuries were over 0.95 indicating 

perfect agreement.

Consistency of the measurement of periodontal indicators was not assessed. 

Improvement in the subjects' tooth cleaning could have occurred after the first 

clinical examination and questionnaires, since these procedures are likely to raise 

subjects' awareness (Freire, 1999). In addition, periodontal examination for these 

indicators involves removal of the plaque deposit and periodontal tissues can be 

altered by the probing procedures (Macaulay et al., 1988). Therefore the usual 

assumptions of the test- retest approach to measuring reliability would be violated.

2.8.5 Data Analyses

2  8.5.1 Data editing and construction of the variables

Before entering the data into the computer, all clinical and interview forms were 

checked to assure the examination and interview data were completed correctly. 

Data were then entered in to an IBM computer for analysis using the Statistical 

Package for Social Sciences (SPSS for Windows, version 10.0) software. A simple 

checking program was run in the data set, with the aim to identify non-logical 

combinations on key variables, and subsequently, correct the data appropriately. 

Further similar checks were carried out after the creation of summary variables and 

throughout the analysis of the data, in order to ensure their accuracy.
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Only outcomes and independent variables related to the hypothesis and objectives 

of the study were used in the analyses. A total of three outcomes variables and six 

sets of independent variables were used in this study (Table 2.3 and Table 2.4).

18,5.2 Outcome variables

The natural history of dental diseases are different, thus one might expect that 

different factors in early life and life course to be linked to each disease. Therefore, 

the analysis for this study was carried out keeping the measures of oral health 

status separate. From the data set three groups of outcomes variables were 

developed - dental caries status measured by caries free status and high levels of 

caries, periodontal status, and traumatic dental injuries in anterior teeth. They are 

presented in Table 2.3. The description of the construction of these measures is 

shown in Appendix 12.

Table 2.3 Outcome variables used in the statistical analysis.

Variables Category

Traum atic dental in juries • No

• Yes

Caries-free status • Caries-free status

• With caries experience

High levels o f caries • Low (DMF-T = 0-6)

• High (DMF-T > 6)

Periodontal status

Bleeding after probing • Low levels of bleeding (< 0.62 of teeth)

• High levels of bleeding (>0.62 of teeth)
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2.8.5.3 Independent variables

Six sets of independent variables were used in this analysis. They were (1) family 

material deprivation at adolescents’ birth, (2) family material deprivation at 

adolescents’ in current life, (3) family life, (4) adolescents’ birth and first years of life, 

(5) several variables of adolescents’ early life and life course (school grade, birth 

order and self-esteem) and (6) oral health behaviour practices (pattern of dental 

attendance, use of fluoride, oral hygiene, sugar consumption). The subsections 

below give details on how the variables on family life factors were modelled. The 

description of the construction of all other independent variables can be found in 

Appendix 13.

2.8.5.3.1 Family Life

Two dimensions of family life were used in this study-family structure and family 

relationship.

2.8.5.3.1.1 Family structure

Assessed whether or not the adolescent was living in a nuclear family (two natural 

parents), single parents families (adolescents born to single mothers, those who had 

experienced parental divorce or separation and those who had experienced parental 

death) and reconstituted families (natural mother/father plus a new partner).
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Table 2.4 Independent variables used in the study.

Demographic factors
Adolescents' sex (male; female)
Area of residence (urban; rural)

Material deprivation indicators
House material at adolescents’ birth and at present stage of life (brick; others)
Car ownership at adolescents’ birth and at present stage of life (yes; no) 
Overcrowding at adolescents’ birth and at present stage of life (up to 1 p/r and + 1 p/r) 
Presence of toilet inside the house at birth (yes; no)
Number of toilet inside the house at present stage of life (1 or none; two or more) 
House tenure at adolescents’ birth and at present stage of life (yes, no)
Piped water at adolescents’ birth (yes; no)

Social position and socio-economic measures
Family income (high; low)
Mothers' education (up to 7 years of study/more than 7 years of study)
Fathers' education (up to 7 years of study/more than 7 years of study)
Social position of the family (high; low)

Family life
Family structure (nuclear; single and reconstituted families)
Father’s level of punishment (low; high)
Mother’s level of punishment (low; high)
Father’s level of support (low; high)
Mother’s level of support (low; high)

Life course experiences
School grade (up to grade 4; more than grade 4 )
Self-esteem (low < 5 /high > 5)
Birth order (first child; second or more children)
BMI (overweight >23.5kg non overweight <23.5kg)

Teenager’s birth and early experiences
Mother’s age at delivery (> 26; < 25)
Feeding practices (breast only; breast and bottle; bottle only)
Birth weight (low <2500g; adequate >2500g)
Bed wetting (up to 1 year old; more than 1 year old)
Mother’s smoking during pregnancy (yes; no)
Premature birth (yes; no)
Childhood infection (yes; no)
Mother’s health during pregnancy (yes; no)

Oral health status
Plaque Index (low < 0.64; high >0.64)

Oral health-related behaviours and other risk factors
Daily total frequency of sugar intake (up to 4 times/day; more than 4 times/day)
Use of sugar in drinks (up 1 teaspoon; more than 1 teaspoon)
Fresh vegetable consumption (up to 3 times/mouth; 1 to 2 times/week; 3 or + times/week) 
Fresh fruit consumption (up to 3 times/mouth; 1 to 2 times/week; 3 or + times/week)
Daily toothbrushing frequency (3 times or more; once to twice)
Use of fluoride mouthrinse (yes; no)
Pattern of dental attendance (check-ups mainly; in trouble mainly; no dental visit)
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2.8.5.3.1.2 Family relationship

Family relationship was measured using seven questions derived from Whitehall 

study (Subsection 2.4.3). These questions are characterised in terms of responses 

to four Likert type items, which are rated on a four-point scale ranging from “very 

much" to “none”. For all adolescents from single parents families, the response of 

the absent parents, was considered question the item none.

Two dimensions of family relationship were identified, mothers and fathers’ level of 

support and level of punishment reported by the adolescents. Both mother and 

father level of support were calculated by summing up the scores of questions 

addressing trust, love, attention and understanding (questions 39, 40, 41, 42-mother 

and 46, 47, 48, 49-father) (Appendix 2). Fathers’ and mothers’ level of punishment 

were estimated adding the scores of questions addressing strictness and 

punishment (questions 43, 44 mother and 50, 51 father) (Appendix 2).

The method used to asses the grouping of these questions was to look at the 

correlation matrix and check the inter-correlations as well as principal component 

analyses.

Table 2.5 Correlation between adolescents’ self reported iove, trust, attention, 
understanding, strictness and punishment in relation to their mother.

Understanding Trust Love Attention Strictness

Trust 0.319**

Love 0.192** 0.298**

Attention 0.217** 0.189** 0.269**

Strictness -0.025 -0.053 -0.022 -0.086

Punishment 0.012 0.007 -0.024 -0.035 0.158'

Correlation significant at 0.05 level ** Correlation significant at 0.01 level
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Analysis of the correlation matrix suggests that the variables can be grouped in two 

sets (Tables 2.5 and 2.6). The first set of variables included questions addressing 

trust, love, understanding and attention and the second set contained questions 

addressing punishment and strictness. The variables within each set have a high, 

positive and significant correlation (Table 2.5 and 2.6) while the variables between 

the sets presents correlation coefficients smaller, negative and no significant (Tables

2.5 and 2.6)

After analysing the correlation matrix, the grouping of the variables was checked by 

using principal component analyses. This statistical technique splits the variables 

into groups that are associated with particular components. In other words, it 

collapses a number of predictor variables into a smaller numbers of factors that 

represent correlated subgroups of the original set of variables. A factor expresses a 

general concept or dimension on the basis of the empirical links within a set of 

indicators (Tabachnick and Fidell, 1996).

Table 2.6 Correlation between adolescents’ self reported love, trust, attention, 
understanding, punishment and stn'ctness in relation to their father.

Understanding Trust Love Attention Strictness

Trust 0.412**

Love 0.307** 0.399**

Attention 0.270** 0.265** 0.408**

Strictness 0.037 0.021 0.189** 0.036

Punishment -0.008 0.002 0.147** -0.041 0.253**
* Correlation significant at 0.05 level ** Correlation significant at 0.01 level

The results of principal component analyses are presented after the rotation phase, 

since the rotated component matrix increase the interpretability of the factors. The 

method used in this analysis was Varimax which attempts to minimise the number of
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variable that have high loading on the component, that is, it makes the interpretation 

of the factors easier because the factors are unrelated to or independent of one 

another. The component matrix with the component score coefficient obtained from 

the principle component analyses is displayed in Tables 2.7 and 2.8.

Table 2.7 Results of principal component analyses after rotation using varimax 
method of adolescents’ self reported answers to six questions about their 
relationship with their mother.

Variables Components

Component 1 - Support Component 2 - Punishment

Understanding 0.659 6.823E-02

Trust 0.708 3.128E-02

Love 0.667 -2.346E-02

A ttention 0.600 -0.169

Strictness -7.315E-02 0.746

Punishm ent 3.375E-02 0.759

The results of principal component analyses split the questions into two 

components. The first component included questions addressing trust, 

understanding, love and attention and the second component contained questions 

addressing punishment and strictness (Tables 2.7 and 2.8 numbers in bold). 

According to Tabachnick and Fidell (1996), in a confirmatory principal component 

analysis the selection of the number of components is the selection of number of 

theoretical process underlying a research area. Therefore, the components 

extracted from these analyses confirmed the previous grouping of the questions in 

level of support and levels of punishment.
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Table 2.8 Results of principal component analyses after rotation using varimax 
method of adolescents’ self reported answers to six questions about their 
relationship with their father.

Variables

Component 1

Component

- Support Com ponent 2 -  Punishm ent

Understanding 0.704 -5.287E-02

Trust 0.745 -3.044E-02

Love 0.720 0.322

A ttention 0.671 -2.622E-02

S trictness 6.001 E-02 0.769

Punishm ent -3.948E-02 0.787

Given that the grouping of questions was correct, two sets of variables were 

modelled. A discrete variable was constructed from the first component to show the 

level of support of fathers and mothers based on sum of values of each variable 

obtained from each subject. The scores ranged from 4 to 12 with greater figures 

meaning higher support. This variable was dichotomised in low and high support 

considering the mean as a cut-off point. Levels of punishment of the parents were 

constructed based on the second component identified in the analyses. As for level 

of support first a continuous variable was created and further dichotomised in high 

and low levels of punishment.

2  8.5.4 Data analyses

The data were analysed in three main steps. First, an exploratory data analysis was 

carried out to identify the main patterns. The average values, dispersion, distribution 

shape and presence of outliers were analysed. Subsequently, the frequency 

distribution of the variables, Chi squared test and simple logistic regression were 

carried out to assess the overall characteristics of the sample and to determine any
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statistically significant differences among the outcomes and independent variables. 

Finally, multiple regression analysis was used to develop the explanatory models.

In general, prevalence data are presented as percentages with one decimal point 

while mean ranks, odds ratios and confidence intervals are presented with two 

decimal points and four decimal points characterise the presentation of the p value. 

A relationship was considered statistically significant if the p-value was lower than 

0.05. For the regression models, p-values were obtained from the Wald test, and 

estimated odds ratios and their 95% confidence limits were determined.

The following Subsections present a description of the steps carried out in the 

regression modelling.

2.8.5.4.1 Regression analysis

To assess the relationship between outcome variables and several independent 

variables multiple regression analyses was used in this project. This analysis allows 

control of a large number of confounding factors simultaneously in a single model. In 

addition, the effects of each factor confounded by other factors in the model are 

estimated from fitted coefficients (Rothman and Greenland, 1998).

Multiple regression encompasses a vast array of techniques. Logistic regression 

was used in this study as it is the appropriate method of regression to predict a 

binary outcome variable from a set of variables that may be continuous, discrete, 

dichotomous or mixed (Altman, 1996). This regression method uses a log scale to 

calculate the probability of being in one group divided by the probability of being in 

the other group. Adjusted estimates of odds ratios of the factors of interest are 

obtained, which are adjusted for confounders.
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2.8.5.4.1.1 Model building strategies

The goal of any method of analysis is to select those variables that result in the best 

model within the scientific context of the problem. In order to achieve this goal it is 

necessary to use a basic plan to select the variable for the model and set methods 

for assessing the adequacy of the model. This section discusses how the variables 

were selected for the model as well as how the models were developed.

2.8.5.4.1.2 Variables selection

The starting point for the variable selection was to carry out univariate logistic 

regression between each independent variable and each outcome of interest. 

Unadjusted regression coefficients and confidence intervals were obtained from all 

potential explanatory variables and each of the outcomes.

Two strategies were adopted to decide which measures of both material deprivation 

circumstances at early life and at present life to include in the model. First, each 

indicator of material deprivation at birth was adjusted for the same indicator in 

present life. This procedure allowed assessment of whether material deprivation in 

present life had a direct effect or was a proxy for early material deprivation. For 

example, if unadjusted results of overcrowding at birth and/or present life affected 

caries-free status, these two variables were entered into the model together and 

their effect assessed. If overcrowding at birth remained significant after adjusting for 

the effect of overcrowding in present life, overcrowding in early life would be the 

variable selected. Conversely, if the effect of overcrowding in present life remained 

significant after adjusting for overcrowding early life, overcrowding in present life 

would be the variable selected to enter in the final model. In this case it would be 

assumed that overcrowding in early life had a continuing effect on caries free status.
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The second strategy considered the changes in social environment that might have 

occurred from the time the adolescents were born and their present stage of life. 

This was important because a household indicator such as piped water was a 

sensitive measure of socio-economic status in early life. However, at present stage 

of life this was not longer a sensitive indicator as all families had access to piped 

water. An alternative indicator such as number of toilet at present stage of life may 

be a corresponding household indicator for measuring socio-economic status.

In addition, before constructing the models, collinearity among the independent 

variables was assessed. A correlation matrix was developed and, as expected, a 

highly significant correlation was found among socio-economic indicators. Since 

highly correlated variables added to the model together may obscure the effect of 

each other (Altman, 1996), the models were developed using only one socio

economic indicator. The choice of which socio-economic indicator in current life to 

use was based on its association with the outcome and its importance reported in 

the literature.

2.8.5.4A.3 Construction of the models

There are two approaches for building a statistical model. The traditional approach 

to statistical modelling involves seeking the most economical model that will explain 

the data. The rationale for this approach is that the smaller the number of variables 

in the model the more likely the models will be numerically stable and easier to 

generalise (Hosmer and Lemeshow, 1989). This model is based entirely on 

statistical associations rather than a conceptual basis for the inter-relationship 

between explanatory factors. It is used for the prediction of an outcome. A more 

recent approach introduced has a broader theoretical basis and it is required for 

evaluating the effect of risk factors on the outcome. Variables are included based on

115



Chapter II  -  Methodology

their theoretical importance irrespective of their contribution. The basis of this 

approach is to construct a more selective model based on conceptual framework 

describing the hierarchical relationship between risk factors (Victora et al., 1997).

This study employs the latter approach, that is, the models were constructed 

following a hierarchical relationship between risk factors established in the 

conceptual framework of the study (Figure 1.8). In this model a set of variables are 

referred to as distal or determinant factors. These variables may be considered as 

the cause of the cause and are rarely linked directly to the outcome. They are more 

likely to act through a number of inter-related proximate factors, referred to as 

intermediate variables. These intermediate factors may be subdivided into groups 

which are inter-related in a hierarchical or in a parallel way (Victora et al., 1997).

For each stage of modelling the likelihood ratio test and Hosmer and Lemeshow test 

were carried out to assess the goodness-of-fit of the model.

Figure 2.1 illustrates the conceptual framework of the study, in which variables at 

the top of the diagram influence those below them. Socio-economic factors and 

family structure (the distal determinants) may affect, directly or indirectly all other 

groups of risk factors with the exception of sex. This may include other aspects of 

family life (family relationship) and adolescents birth status and first years of life. 

These variables may, in turn, affect school grade, type of diet and oral hygiene 

practices. They may also affect childcare, including the use of dental services. 

Finally, all of the above factors may affect the adolescent’s risk of oral disease as 

well as its severity.

Two explanatory models for each outcome were developed from the information 

obtained from two different phases of the study (Phase I and II). However, when the
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information available for the second phase (N=311) did not have an effect on the 

outcome under study, the models were developed only using data of the Phase I of 

the study (n=652).

In other to standardise the models mother education level was chosen as an 

indicator of socio-economic conditions at present stage of adolescents life. The 

choice of this indicator was based on three main reasons: first, it had the strongest 

effect in the outcomes used in the study; second, it was the indicator with least 

number of missing values and third, mother’s levels of education has been 

suggested to be a more sensitive measure of socio-economic status for developing 

countries (Krieger et al., 1997 ).

The following Subsections describe the development of the models for each of the 

outcomes used in the study.
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First Block of predictors 

Distal factors

Socio-economic variables 

Family structure

Second block of predictors 

Proximal factors

Family relationship variables 

Adolescents’ birth and first years 

of life

Demographic
factors

Third block of predictors 

Proximal factors

Behavior variables

Oral health 
status

Figure 2.1 Conceptual hierarchical framework of the study used in the data analyses

118



Chapter II - Methodology

2.8.5.4.1.3.1 High le vels of caries

Figure 2.2 displays the conceptual theoretical framework used in the data analysis 

of the outcome dental caries status.

Phase I (N=652)

Model I

Stage I - including determinants factors (family structure, mother’s education level) 

and sex and area of residence.

Stage II - Second block of variables (family relationship - father’s level of 

punishment and birth order) adjusted for the effect of first block of variables.

Stage III - Third block of variables (oral health behaviour - dental attendance, 

toothbrushing frequency and sugar consumption) adjusted for the effect of first and 

second block of variables.

Phase II (N=311)

Model I

Stage I - including determinants factors (house material at birth, mother’s education 

level family structure) and sex.

Stage II - second block of variables (family relationship - father’s level of 

punishment, characteristics of adolescents’ birth and first years of life -birth weight 

and feeding practices and birth order) adjusted for the effect of first block of 

variables.

Stage III - third block of variables (oral health behaviour - dental attendance, 

toothbrushing frequency and sugar consumption) adjusted for the effect of first and 

second block of variables.
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The above model was checked to ensure that the results were not affected by the 

missing cases, since the variable birth weight had higher number of missing 

information. Sensitivity analysis was carried out by performing the multiple logistic 

regression including missing cases as an additional category in the variable birth 

weight as well as excluding the variable birth weigh from the model.

2.8.5.4.1.3.2 Caries free

Although early life factors were important determinants of high levels of caries, their 

effect on caries free status were not observed. Thus, for the outcome caries free 

status the models included only life course (family life, self-esteem, school grade, 

birth order) and present stage of life variables.

Model I

Stage I - Including determinants factors (family structure, mother’s education level) 

and sex and area of residence.

Stage II - Second block of variables (family life factors - father’s level of punishment 

and mother’s levels of support and birth order) adjusted for the effect of first block of 

variable.

Stage III - Third block of variables (oral health behaviour - dental attendance, 

toothbrushing frequency and sugar consumption) adjusted for the effect of first and 

second block of variables.
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Sugar consumption 

Oral hygiene practices 

Pattern of dental attendance

Family relationship variables

Birth weight 

Feeding practices 

Birth order 

Family relationship variables

Father and mother levels of punishment

Figure 2.2 Theo reticai framework of the study in dental caries
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2.8.5.4.1.3.3 Periodontal Status

Figure 2.3 shows the conceptual hierarchical framework used the data analyses for 

periodontal status. A more detailed description of each stage of analyses is given 

below.

Phase I (N=652)

Stage I - including Determinants factors (family structure, mother’s education level) 

and sex.

Stage II - family life factors (father’s level of punishment and mother’s levels of 

support) adjusted for the effect of first block of variables.

Stage III - oral health behaviour (dental attendance, toothbrushing frequency and 

plaque scores) adjusted for the effect of first and second block of variables.

Phase II (N=311)

Stage I - including determinants factors (house material at birth, mother’s education 

level family structure) and sex.

Stage II - family life factors (father’s level of punishment) adjusted for the effect of 

first block of variables.

Stage III - oral health behaviour (dental attendance, toothbrushing frequency and 

plaque scores) adjusted for the effect of first and second block of variables.
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2.8.5.4.1.3.4 Traumatic dental injuries

Since none of the variables collected in Phase II of the study were found to be 

important determinants of traumatic dental injuries, the modelling for this outcome 

included only variables collected in Phase I of the study. These models included 

both life course (family life, self-esteem, school grade) and present stage of life 

variables.

None of the socio-economic indicators used in the study were significantly related to 

the outcome in the univariate analyses. However, they were kept in the model as the 

theoretical framework of the study assumes that the effect of fundamental factors 

may be mediated through proximal factors. The figure 2.4 illustrated the model for 

traumatic dental injuries and a more detail description two models are given below.

Model I

Stage I - including determinants factors (family structure, mother’s education level) 

and sex.

Stage II - second block of variables (family life factors - father’s and mother’s level of 

punishment) adjusted for the effect of first block of variables.

Stage III - third block of variables (school grade and BMI) adjusted for the effect of 

first and second block of variables.

Model II

Stage I - including interaction between family structure and father level of 

punishment adjusted for mother education level and sex.

Stage II - second block of variables (family life factors - mother’s level of 

punishment) adjusted for the effect of first block of variables.

Stage III - third block of variables (school grade and BMI) adjusted for the effect of 

first and second block of variables.
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Figure 2.4 Theoretical framework of the study in traumatic dental injuries
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2.8.5 .4.1.4 Checking for interactions between variables

The final step in the data analysis was to check for interaction between covariates. A 

positive interaction between paternal levels of punishment and family structure was 

found in the model for traumatic dental injuries. The odds ratio for those adolescents 

who were exposed to high level of punishment and were from reconstituted families, 

was greater than the sum of the odds ratios for each factor considered 

independently (Altman, 1996).

In an attempt to better explain this interaction, further analyses were carried out. 

First, a variable was modelled including all 6 possible combinations of family 

structure and paternal punishment (both parents, high and low punishment, single 

parents, low and high punishment and stepparents, low and high punishment). This 

procedure allowed testing of the effect of each combination on the outcome. It was 

not possible to test the effect of single parent and paternal level of punishment, as 

one of the cells (single parents, high level of punishment) did not contain any case. 

To overcome this problem, single and stepparent were allocated to the same 

category. The new variable included the following categories: parents, low 

punishment, both parent, high punishment, single/stepparents, low punishment and 

single/stepparents, high punishment.
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Results

3.1 Introduction

This chapter presents the findings of the study. Section 3.2 shows the response rate 

and final sample size. Section 3.3 summarises the results of the sample of 

addresses. Section 3.4 a descriptive summary of data is presented. Section 3.5 

describes the effect of a set of independent variables on dental trauma. Section 3.6 

displays the effects of independent variables on dental caries status. Section 3.7 the 

associations between independent variables and periodontal status are shown. 

Finally, the Section 3.8 presents a summary of the results.

Description of both independent and dependent variables used in Phase I and 

Phase II are presented in tables, figures and graphs. In addition, data of the main 

study (Phase I) are described in the text in Section 3.4. Due to similarities between 

the two samples in Phases I and II, variables in Phase II are only described in the 

text when they were not assessed in Phase I.

Since none of the variables included only in the Phase II were important 

determinants of traumatic dental injuries and caries-free status, the modelling for 

these two outcomes included all adolescents in Phase I.

3.2 Response rate and final sample size

Of the 17 state and private schools addressed in the first part of the study, one 

private school (n=12 students) refused to participate in the research. A total of 752
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questionnaires were handed out to the students. Among the sample of households 

five parents sent a formal letter refusing to participate in the study. Twenty-six sent 

back questionnaires uncompleted and 33 students had either left the school or did 

not bring back the questionnaire. A total of 688 questionnaires were returned to the 

school representing a response rate 90.4% (Figure 3.1).

Among the families who sent back the questionnaire (688), a total of 652 

adolescents were clinically examined and interviewed. Two adolescents refused to 

be examined while 34 were not at school during the period of the survey. The 

response rate for this phase was 85% (Figure 3.1).

For the Phase II, the response rate was also high. Of the 652 subjects who 

participated in the main study (Phase I), 111 were excluded as they did not fulfil the 

basic requirements established in the inclusion criteria of the study (Chapter 2 

Subsection 2.8.1.2). Of the 541 left, 330 families were randomly selected and invited 

to participate in the study. A total of 311 families agreed in take part in the research, 

representing a response rate of 94.2%. Although the overall family response rate 

was high, a fair percentage of fathers refused to be interviewed or were not found at 

home on the different occasions that the researcher visited their home (16% of 

fathers compared to 0.4% of the mothers) (Figure 3.1).

3.3 Results o f  sample o f  addresses

A total of 688 families returned the questionnaire. Due to a high number of missing 

information as well as low reliability of the second part of the questionnaire related to 

social class of the family when the adolescents where born it was decided not to 

compute the information.
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Figure 3.1 Response rate of the study

Phase II
Families eligible =581

Total of fathers interviewed

223/265 (64.1%)

Total of mothers interviewed

305/306 (99.6%)

7ofa/ of others identified

N=265

Totai of mothers identified

N=306

Total of families randomly 
selected
N=330

Total of families interviewed

311/330 (94.2%)

Sample of adolescents
No. of adolescents = 688 
Refused = 36
Total of students = 652 (85%)

Sample of address
No of schools =17 (100%) 
Refused = 1
Total students = 752/764

Sample of household
No of households = 752 
Refused = 64
Total of students = 688 (91%)
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The majority of the families were living in urban areas of the town (86.8%) and were 

from a low social class background (54.9%) (Table 3.1). In addition, most of the 

families were in the low-income group. The level of education of the adolescents’ 

parents was also low. Over seventy percent of the mothers (74.9%) and fathers 

(71.9%) had less than 8 years of education.

Table 3.1 Frequency distribution of adolescents socio-demographic variables 
(N=688).

Variable Frequency (%

Sex
Male 341 (49.6)
Female 347 (50.4)

Area of residence
Urban 594 (86.8)
Rural 86 (13.2)

Father’s level of education
Up to 7 years of study 495 (71.9)
8 or more years of study 140 (20.3)
Missing data 53 (7.7)

Mother’s level of education
Up to 7 years of study 515 (74.9)
6 or more years of study 142 (20.6)
Missing data 31 (4.5)

Family income
Up to 5 BMW* 445(64.7)
More than 5 BMW 193 (28.1)
Missing data 50 (7.3)

Social class
Low 378 (54.9)
High 212 (30.8)
Missing data 98 (14.2)

Social class -  ÀBÀ-Àb Ip ËMÉ
A 14 (2.0)
B 86 (12.5)
C 224 (32.6)
D 266 (38.7)
E 24 (3.5)
Missing data 74 (10.8)

' Brazilian Minimum Wage
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3.4 Descriptive data

Socio-demographic characteristics of the adolescents at their present stage of life 

are shown in Table 3.2. The sample was composed of 652 adolescents aged 13 

years, of whom 328 were females (50.3%) and 324 were males (49.7%). Almost 

90% of the subjects were living in urban areas of Cianorte (Table 3.2).

The majority of the adolescents’ parents had less than 8 years of study (fathers 

79.1% and mothers 76.8%) with more than half of their families (69.7%) earning less 

than 5 Brazilian minimum wages (BMW) per month. The high social class group 

(Bourgeoisie) was composed of 210 subjects (35.9%), and low social class 

(Proletariat) of 375 subjects (64.1%) (Table 3.2). The majority of subjects (83.8%) 

lived in non-overcrowded homes and had a toilet inside the house (86%). In 

addition, more than half of the families (54.8%) had at least one car (Table 3.2).

Table 3.3 summarises the results of adolescents’ family socio-economic 

characteristics at their birth for sub-sample 311 subjects. A greater proportion of 

families (63.2%) was living in a non-brick house and had no car (63.3%) when the 

13 years old child was bom. Approximately half of the adolescents were born in 

overcrowded homes (42.3%) and their parents did not own a house (63.7%). Toilet 

and piped water were present in 72.3% and 86.5% respectively of the houses at 

time of adolescents’ birth (Table 3.3).

Tables 3.4 and 3.5 and Figure 3.2 display the variables related to the adolescents' 

oral health status. Caries prevalence was high in the population studied; only 20% of 

the adolescents were caries-free (Table 3.4).

131



Chapter III - Results

Table 3.2 Frequency distnbution of the adolescents according to their family social 
economic circumstances at present stage of life in a sample of 652 and in a sub
sample of 311 subjects.

Variable Phase 1 M=652 Phase II N=311

Frequency % Frequency %

Sex
Male 324 49.7 157 50.5
Female 328 50.3 154 49.5

Area of residence
Urban 572 87.7 311 100
Rural 80 12.3 - -

House material
Brick Not Not 224 72.0
Other available Available 87 28.0

Overcrowding
Up to 1 person/room 544 83.8 230 74.0
Morethani person/room 105 16.2 81 26.0

Car ownership
Yes 353 54.8 175 56.3
No 291 45.2 136 43.7

House tenure
Yes Not Not 200 64.3
No available available 111 35.7

Presence of toilets
Two or more toilets 138 21.4 65 21.0
One or no toilets 507 78.6 245 79.0

Piped water
Yes Not Not 311 100
No available available - -

Social class
High social class 210 35.9 105 36.3
Low social class 375 64.1 184 63.7

Family Income
Up to 5 BMW 430 69.7 199 64.8
More than 5 BMW 187 30.3 108 35.2

Father's education level
Up to 7 years of education 480 79.1 235 79.1
8 or more years of education 127 20.9 62 20.9

Mother’s education level
Up to 7 years of education 501 76.8 244 78.7
8 or more years of education 126 19.3 66 21.3
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The shape of the distribution of the DMF-T scores suggested a positive skewed 

distribution (Figure 3.2). Almost twenty percent (19.2) of all adolescents had DMF-T 

equal or higher than 6 (Table 3.4). The filled component accounted for 65.6% of the 

index, while the decayed and missing components accounted for 40.4% and 13.0% 

of the DMF-T, respectively (Table 3.5).

Table 3.3 Frequency distribution of the adolescents according to their family’s living 
circumstances at birth in a sub sample of 311 subjects.

Variable Frequency Percentage

House material
Brick 114 36.8
Other 196 63.2

Overcrowding
Up to 1 person/room 179 57.7
Morethani person/room 131 42.3

Car ownership
Yes 114 36.7
No 197 63.3

House tenure
Yes 113 36.3
No 198 63.7

Presence of toilet
Yes 225 72.3
No 84 27.0

Piped water
Yes 268 86.5
No 42 13.5

High levels of bleeding were found among the adolescents. Mean proportion of teeth 

with bleeding gums on probing was 0.62 (SD=0.22). Only 0.2% of adolescents had 

no tooth surface with bleeding gums after probing (Table 3.5).

133



Chapter III - Results

Trauma to anterior teeth was observed in 20.4% of the sample (Table 3.4). Most of 

the adolescents (16%) who had experienced traumatic dental injuries had only one 

tooth damaged; 3.7% had two teeth damaged and only 0.6% had three or more 

teeth damaged.

Table 3.4 Frequency distribution of the adolescents according to oral health status in a 
sample of 652 and in a sub-sample of 311 subjects.

Variable Phase! N=652 

Frequency (%)

Phase II N=311

Frequency (%)

Caries-free status
Yes 127 (19.5) 66 (21.2)
No 525 (80.5) 245 (78.8)

DMF-T
Low levels of caries (< 6) 527 (80.8) 256 (82.3)
High levels of caries (>6) 125 (19.2) 55 (17.7)

Gingival bleeding after probing
Low > 0.62 of teeth 335 (51.4) 165 (53.1)
High >0.62 of teeth 317(48.6) 146 (46.9)

Trauma to anterior teeth
No 519(79.6) 257 (82.6)
Yes 133(20.4) 54 (17.4)
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Table 3.5 Distribution of DMF-T index and its components and proportion of teeth with gums bleeding after probing in a sample of 652 and in a
sub-sample of 311 subjects.

Phase 1 N=652 Phase ll N=311

Variable Mean (SD) Min-Max

25

Quartiies

50 75

% of DMF-T Mean (SO) Min-Max

25

Quartiies

50 75

% of DMF-T

DMF-T 4.0 (3.56) 0-18 1 4 6 100.0 3.83 (3.49) 0-18 1 4 6 100

Decayed 1.07 (1.86) 0-12 0 0 1.75 27 1.00 (1.76) 0-11 0 0 1 27

Missing 0.13(0.36) 0-4 0 0 3 0.12(0.32) 0-1 0 0 0 3

Filled 2.74 (3.08) 0-16 0 2 4 70 2.66 (3.14) 0-16 0 2 4 70

Bleeding 0.62 (0.22) 0-1 0.46 0.61 0.81 0.66 (0.22) 0-1 0.48 0.60 0.82
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Information on adolescents’ birth and first years of life is displayed in Table 3.6. The 

majority of subjects had at least one infectious disease from when they were born to 

the time of this study (86.2%). Seventy four percent of these diseases occurred 

before the age of 7 years. Adolescents' age of stopping bed-wetting ranged from 10 

month to 13 years old (mean age of 3.6 years, SD= 2.36). Only a small percentage 

of the subjects had a premature birth (7.1%) and low birth weight (12.0%). The 

mean birth weight was 2717 grams (SD=1327) and ranged from 1400 to 5090 

grams.
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Figure 3.2 Histogram of DMF-T for the sample of 652 subjects
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Table 3.6 Frequency distribution of the adolescents’ mothers pregnancy factors, 
adolescents’ characteristics at birth and first years of life in a sub-sample of 311 
subjects.

Variable Frequency Percentage %

Feeding practices
Breast only 
Breast and bottle 
Bottle only

Birth weight
Adequate birth weight (>2500) 
Low birth weight (<2500)

Premature birth
Yes
No

92
171
46

228
31

22
284

29.8 
55.3
14.9

88.0
12.0

7.1
99.4

Infectious disease
Yes
No

Bed wetting
Up to 3 years old 
3 or more years old

270
41

153
110

86.2
13.8

58.2
41.8

Age of mother at delivery
<25
^ 5

31
290

10
90

Health problems in pregnancy
Yes
No

Life events in pregnancy
Yes
No

76
230

97
173

24.5
74.2

35.9
64.1

Smoking in pregnancy
Yes
No

46
264

14.8
85.2

Mothers' age of delivery ranged from 16 to 47 years (mean age of 25.6 years, SD= 

5.72). About 15% of the mothers smoked during pregnancy while 35.9% had at least 

one negative life event during pregnancy. The majority of the mothers both breast 

and bottle-fed their children (55.3%) and 24.5% mentioned they had health 

problems during pregnancy (Table 3.6).
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Table 3.7 displays the frequency distribution of psychosocial variables used in the 

study. Adolescents birth order ranged from first to fourteenth child, and almost half 

of them (40.6%) were the first child in the family. Regarding years at school, the 

majority of the subjects were in grade 5 or higher (87.1%). The level of self-esteem 

was high among the adolescents with almost 85% of them reporting high self

esteem and 15% of the sample were overweight (BMI equal to, or greater than the 

85^ percentile value) (Table 3.7).

Table 3.7 Frequency distribution of several variables used in the study in a sample 
of 652 and in a sub-sample of 311 subjects.

Variable Phase 1 

Frequency

N=652

(%)

Phase II N=311 

Frequency (%)

School grade
Up to grade 4 84 12.9 36 11.6
Grade 5 or more 566 87.1 275 88.4

Birth order
First child 265 40.6 114 36.9
Second child or more 381 59.4 195 63.1

Level of self-esteem
High (>5) 370 59.1 181 60.5
Low (< 5) 256 40.9 118 39.5

BMI*
Non-overweight 524 84.9 264 88.6
Overweight 93 15.1 34 11.4

* Body Mass Index

The frequency distributions of family life factors are given in Table 3.8. Among the 

sample, a total of 76.3% of the adolescents lived with both parents while 12.9% and 

10.8 % were from single and reconstituted families respectively. Regarding family 

relationships, the majority of the adolescents reported high levels of support from 

their father and mother (74.1% and 73.5% respectively) as well as low levels of 

punishment and strictness (66.9% and 60.4% respectively) (Table 3.8).
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Table 3.8 Frequency distribution of the adolescents’ family structure and family 
relationship in a sample of 652 and in a sub-sample of 311 subjects.

Variable Phase I N=652 Phase II W=311

Frequency (%) Frequency (%)

Family structure
Nuclear families 
Single parent families 
Reconstituted families

497
84
70

76.3 238 
12.9 51 
10.8 22

76.5
16.4
7.1

Family relationship 
Father’ s level of support

High
Low

166
480

25.9 73 
74.1 237

23.5
76.5

Father’ s level of punishment
High
Low

215
434

33.1 211 
66.9 100

67.8
32.2

Mother’ s level of support
High
Low

172
478

26.5 211
73.5 90

71.1
28.9

Mother’ s level of punishment
High
Low

258
393

39.6 194 
60.4 117

62.4
37.6

Adolescents' oral health-related behaviours are presented in Table 3.9. All subjects 

reported brushing their teeth daily. Toothbrushing frequency was high, ranging from 

1 to 6 times per day, and the median was 2.6 times/day. More than half of the 

adolescents (54.8%) reported brushing their teeth three or more times per day. The 

frequency of use of dental floss, on the other hand, was low with only 10.4% of the 

subjects reporting using dental floss daily. Finally, 54.1% of the sample had low 

levels of dental plaque.

Overall frequency of sugar consumption was high. Daily frequency between meals 

ranged from 0 to 15 times per day, and 47.5% had sugar 4 or more times per day 

between meals. More than half of the sample (59.5%) had more than 1 tsp of sugar 

in their drinks. Regarding pattern of dental attendance, nearly 80% of the sample 

visited the dentist only when in trouble, 22.7% for regular check ups. Only 3.7% had
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never been to the dentist. Only 2.2% reported they never had fluoride mouthrinse 

(Table 3.9).

Table 3.9 Frequency distnbution of the adolescents according to oral health-related 
behaviours in a sample of 652 and in a sub-sample of 311 subjects.

Variable Phase 1 

Frequency

N=652

% : ^

Phase II N=311

Frequency

Daily toothbrushing frequency
Once to twice 357 54.8 175 56.3
Three or more times 294 45.2 136 43.7

Use of dental floss
Yes 68 10.4 39 12.5
No 583 89.6 272 87.5

Plaque scores
Low levels 353 54.1 166 53.4
High levels 299 45.9 145 45.9

Pattern of dental attendance
Check-ups mainly 147 22.7 78 25.2
In trouble mainly 474 77.3 219 70.6
Never been to the dentist 24 3.7 13 4.2

Amount of sugar in drinks
Up Itsp 242 40.5 100 34.6
More than Itsp 355 59.5 189 65.4

Frequency of sugar consumption
Up to 4 times/day 340 52.5 143 46.4
More than 4 times day 308 47.5 165 53.6

Fresh vegetable consumption
Rarely 50 7.7 17 5.5
1 to 3 times/week 244 37.5 198 63.7
More than 3 times/week 356 54.8 96 30.9

Fresh fruit consumption
Rarely 36 5.5 28 9.0
1 to 3 times/week 418 64.2 116 37.3
More than 3 times/week 197 30.3 167 53.7

Fluoride mouthrinse
Yes 636 97.8 309 97.1
No 14 2.2 9 2.9
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3.5 The relationship between independent variables and traumatic 

dental injuries

This section examines the effect of a set of independent variables on traumatic 

dental injuries. As described in Section 2.8.5, first the association between the 

outcome and independent variables were carried out using a Chi-square test and 

simple logistic regression and then the models were developed. For traumatic dental 

injuries the models were only developed using data for 652 subjects.

Table 3.10 displays the results of simple logistic regression of material deprivation 

indicators at adolescents’ birth and present stage of life on traumatic dental injuries. 

None of the indicators at birth were statistically significantly associated with the 

outcome (p>0.05). For present life conditions, overcrowding was the only indicator 

statistically significantly related to traumatic dental injuries. This association 

remained statistically significant after adjusting for overcrowding at birth (Tables A.1 

and A.2 Appendix 14). Since data on present life was available for the whole sample 

(Phase I), the models for traumatic dental injuries were built based on 652 subjects.

The prevalence of traumatic dental injuries varied by sex, school grade and family 

composition. Adolescents with higher prevalence of traumatic dental injuries were 

boys (27.5% vs. 13.4%, p=0.000, X )̂, in lower school grade (32.1% vs. 18.6%, 

p=0.004, y?) and from reconstituted families (18.7% vs. 31.4%, p=0.046, X )̂. Being 

male and in the lower school grades increased the risk of having traumatic dental 

injury, 2.44 (1.63-3.64) and 2.08 (1.25-3.44) times respectively. In addition, 

adolescents who reported high levels of punishment by father were 1.65 (1.02-2.45 

)times more likely to have trauma than those who reported little or non-punishment 

from their fathers (p=0.011). Finally, those who were from reconstituted families had
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1.99 (1.14-3.46) times more chance of experiencing dental trauma (p=0.015) 

(Tables 3.10 to 3.12).

Table 3.10 Frequency distribution and results of simple logistic regression of the 
socio-economic indicators and traumatic dental injuries (n=652).

Traumatic
iniuries
Yes

dental

No

OR <95% 01) P values

Overcrowding
Up to 1 per room 
More than 1 per room

108(20) 
22 (21)

436 (80) 
83 (79)

1
1.07 (0.63-1.79) 0.797

House tenure
Yes
No

96 (21) 
37 (19)

364 (79) 
155 (81)

1
0.90(0.59-1.58) 0.644

Presence of toilets
Two or more toilets 
One or no toilet

9 (26) 
409 (19)

26 (74) 
98 (81)

1
0.76(0.48-1.19) 0.236

Car ownership
Yes
No

69 (20) 
62 (21)

284 (80) 
229 (79)

1
1.11 (0.75-1.63) 0.581

Social class
High
Low

169 (80) 
295 (79)

41 (19) 
80 (21)

1
1.11 (0.73-1.70) 0.604

ABA-ABIPEME
A 9 (64) 5 (36) 1 0.242
B 68 (79) 18 (21) 0.47(0.14-1.59) 0.230
0 179 (82) 40 (18) 0.40(0.12-1.26) 0.119
D 217 (82) 49 (18) 0.40(0.13-1.26) 0.120
E 16 (67) 8 (33) 0.90 (0.22-3.59) 0.881

Family income
Up to 5 BMW 
More than 5 BMW

343 (80) 
151 (81)

87 (20) 
36 (19)

1
1.06(0.69-1.64) 0.779

Father’s level of education
8 or more years of education 
Up to 7 years of education

25 (20) 
96 (20)

101 (80) 
383 (80)

1
1.02 (0.62-1.66) 0.937

Mother’s level of education
8 or more years of education 
Up to 7 years of education

29 (23) 
97 (19)

96 (77) 
403 (80)

1
0.80 (0.58-1.28) 0.361
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Table 3.11 Frequency distribution and results of simple logistic regression of several 
variables and traumatic dental injuries (n=652).

Traumatic dental injury OR (95% Cl) 

No Yes

P-values

Sex
Female
Male

Area of residence
Urban
Rural

BMI
Non overweight 
Overweight

284 (87) 
235 (73)

452 (79) 
67 (83)

423(81) 
69 (74)

44
89

120
13

101
24

13) 1
27) 2.44(1.63-3.64) 0.000

21) 1
16) 0.73(0.39-1.36) 0.327

19) 1
26) 1.45(0.87-2.43) 0.150

School grade
Grade 5 or more 
Up to 4 grade

Birth order
First child
Second or more child

461 (81) 
57 (68)

205 (77) 
310(81)

105
27

60
71

19) 1
32) 2.08(1.25-3.44) 0.004

23) 1
19) 0.78(0.53-1.15) 0.214

Level of self-esteem
Low
High

214(84) 
287 (78)

42
83

16) 0.67 (0.45-1.02)
22) 1

0.065
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Table 3.12 Frequency distribution and results of simple logistic regression of family 
life factors and traumatic dental injuries (n-652).

Traumatic dental OR (95% Cl) P-values
injury
No Yes

Family structure
Nuclear family 
Single parent family 
Reconstituted family

404 (81) 
67 (80) 
48 (69)

93 (19) 
17 (20) 
22 (31)

1
1.10(0.61-1.96) 
1.99 (1.14-3.46)

0.741
0.015

Family Relationship
Father’s level of support

High
Low

129 (77) 
387 (81)

39 (23) 
93 (19)

1
0.79(0.52-1.21) 0.288

Father’s level of punishment
High
Low

159 (74) 
358 (82)

56 (26) 
76 (18)

1.65 (1.02-2.45)
1

0.011

Mother’s level of support
High
Low

135 (78) 
383 (80)

37 (22) 
95 (20)

1
0.90(0.59-1.38) 0.647

Mother’s level of punishment
High
Low

201 (78) 
318(81)

57 (22) 
75 (19)

1.20(0.81-1.77)
1

0.351
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The next step of the analyses was to develop regression models based on 

hierarchical relationships between risk factors established in the theoretical 

framework of the study (Methodology -  Subsection 2.8.5.4.1.3). The models were 

built in three stages. First, determinant factors, namely family structure and the 

mothers’ levels of education, were entered into the model as well as the sex of the 

adolescent. The latter was entered into the model because of the consistent and 

strong reportedly association with traumatic dental injury. The results of this stage of 

modelling showed a slight increase in the effect of reconstituted family (Table 3.13 

Stage I). In the second stage of analysis, the mediating factors, here represented by 

paternal and maternal levels of punishment, were added to the model and their 

effect assessed in the presence of the first block of variables. An increase in the 

magnitude of the effect of both paternal levels of punishment and reconstituted 

family were observed. The odds ratio of levels of paternal punishment changed from

1.64 (1.08-2.48) to 2.08 (1.25-3.46) while the odds ratio for reconstituted families 

increased from 2.01 (1.07-3.78) to 2.27 (1.19-4.33) (Table 3.13 Stage II).

Extending the above model, school grade and BMI were entered into the model as 

the third-level variables and their effect assessed in the presence of the first (family 

structure and mothers education level) and the second block of variables (paternal 

and maternal levels of punishment) (Table 3.14 Stage III). The inclusion of these 

variables slightly increased the effect of paternal levels of punishment from 2.07 

(1.25-3.41) to 2.11 (1.26-3.52) and decreased the effects of both sex and 

reconstituted family (Table 3.14 Stage III).

In the final model adolescents in school grade 4 or lower were 2.00 (1.13-3.51) 

times more likely to have dental injuries than those who were in school grade 5 or 

higher. In addition, being a boy and having a reconstituted family increased the risk 

of experiencing traumatic dental injury by 2.27 (1.48-3.50) and 2.12 (1.10-4.08)
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times respectively. Furthermore, adolescents, who reported high levels of paternal 

punishment, had 2.11 (1.26-3.52) more chance of having traumatic dental injuries 

than those who reported low levels of paternal punishment. Finally, adolescents who 

were overweight were 1.63 (0.93-2.84) more likely to have traumatic dental injuries. 

Although, the latter variable was not statistically significance related to the outcome 

(p=0.085) (Table 3.14).
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Table 3.13 Frequency distribution and results of logistic regression of the variables included in the study of traumatic dental injuries (n=593) -
Stage I and 2.

Traumatic
injury
No

dental

Yes

Unadjusted 
OR (95% Cl)

P- values Adjusted 
OR (95% Cl)*

P-values Adjusted 
OR (95% Cl)**

P-values

Mother’s level of education
8 or more years of education 
Up to 7 years of education

25 (21) 
93 (19)

94 (79) 
381 (81)

1
0.91 (0.55-1.50) 0.735

1
1.11 (0.67-1.84) 0.618

1
1.09 (0.65-1.82) 0.730

Family structure
Nuclear family 
Single parent family 
Reconstituted family

374 (81) 
61 (79) 
40 (70)

85 (19) 
16 (21) 
17 (30)

1
1.15 (0.63-2.10) 
1.87(1.01-3.45)

0.134
0.639
0.046

1
1.19(0.65-2.20) 
2.01 (1.07-3.78)

0.560
0.028

1
1.66 (0.86-3.20) 
2.27(1.19-4.33)

0.129
0.012

Sex
Female
Male

261 (86) 
212 (74)

39 (14) 
77 (26)

1
2.29 (1.50-3.48) 0.000

1
2.35 (1.54-3.59) 0.000

1
2.35 (1.53-3.60) 0.000

Mother’s level of punishment
Low
High

291 (81) 
184(80)

70 (19) 
48 (20)

1
1.08 (0.71-1.63) 0.699

1
0.74 (0.45-1.19) 0.218

Father’s level of punishment
Low
High

328 (83) 
147 (75)

68 (17) 
50 (25)

1
1.64(1.08-2.48) 0.019

1
2.08 (1.25-3.46) 0.004

"Stage I family structure and level of education of the mother adjusted for sex
"*Stage II family relationship adjusted family structure, level of education of the mother and sex
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Table 3.14 Frequency distnbution and results of logistic regression of the variables included in the study of traumatic dental injuries (n=593)
Stage III.

Traumatic dental injury 

No Yes

Unadjusted 
OR (95% Cl)

P-values Adjusted
OR(95%CI)**

P-values

Mother’s level of education
8 or more years of education 25 (21) 94 79) 1 1 0.529
Up to 7 years of education 93 (19) 381 81) 0.91 (0.55-1.50) 0.735 1.18(0.70-1.99)

Family structure
Nuclear family 374 (81) 85 19) 1 1
Single parent family 61 (79) 16 21) 1.15(0.63-2.10) 0.639 1.59(0.81-308) 0.171
Reconstituted family 40 (70) 17 30) 1.87 (1.01-3.45) 0.046 2.12(1.10-4.08) 0.023

Sex
Female 261 (86) 39 14) 1 1
Male 212(74) 77 26) 2.29 (1.50-3.48) 0.000 2.27 (1.48-3.50) 0.001

Mother’s level of punishment
Low 291 (81) 70 19) 1 1
High 184(80) 48 20) 1.08 (0.71-1.63) 0.699 0.74(0.45-1.20) 0.230

Father’s level of punishment
Low 328 (83) 68 17) 1 1
High 147 (75) 50 25) 1.64 (1.08-2.48) 0.019 2.11 (1.26-3.52) 0.004

BMI
Non-overweight 414 (82) 96 18) 1 1
Overweight 61 (73) 22 26) 1.55(0.91-2.65) 0.106 1.63 (0.93-2.84) 0.085

School grade
Grade 5 or more 425 (82) 94 18) 1 1
Up to grade 4 50 (68) 24 32) 2.17(1.27-3.70) 0.005 2.00 (1.13-3.51) 0.016

00
'Stage III adjusted for all variables
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In further analyses a two-way interaction was tested for all variables included in the 

final model. A highly statistically significant interaction between family structure and 

father’s levels of punishment was found. All other interactions were not statistically 

significant. To estimate the effect of the interaction between family structure and 

paternal levels of punishment on traumatic dental injuries a new variable was 

created. It included four categories: nuclear families and low levels of paternal 

punishment, nuclear families and high levels of paternal punishment, reconstituted 

and single parents families and low levels of paternal punishment, reconstituted and 

single parent families and high levels of paternal punishment (Subsection 

2.8.5.4.1.4).

Unadjusted results of the new variable showed that those from reconstituted and 

single parent families with high levels of paternal punishment were 9.60 (3.17-29.0) 

times more likely to experience traumatic dental injuries (Table 3.15). When this 

variable was adjusted for level of education of the mother (Table 3.15 Stage I) and 

sex, a decrease in the effect has reconstituted/single families with high levels of 

paternal punishment was observed. However, when adding maternal level of 

punishment to the model the effect of reconstituted/single parent families with high 

levels of paternal punishment increased from 8.97 (2.90-27.7) to 10.3 (3.23-32.9) 

(Table 3.15 Stage II).

After adjusting for all variables adolescents from reconstituted/ single parent families 

with high levels of paternal punishment are 10.8 (3.33-35.2) times more likely to 

experience traumatic dental injuries. In addition, boys and those in grade 4 or lower 

had 2.15 (1.39-3.33) and 2.15 (1.21-3.80) respectively more chances of having 

traumatic dental injuries (Table 3.16 Stage III). A three-way interaction was not 

tested because of small numbers of cases in each cell.
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In order to test the fitness of the model Hosmer and Lemeshow test as well as the 

likelihood test for the models without interaction and with interaction was significant 

(P<0.02) demonstrating that the inclusion of the interaction improved the fitness of 

the model.

The relationship between independent variables included in the final model was 

tested (Tables A. 15 to A.19 Appendix 14). It is interesting to note that adolescents 

from nuclear families reported significantly higher levels of paternal punishment 

when compared to reconstituted families (39.2% vs. 27.3% p=0.000, X )̂. In addition, 

adolescents from reconstituted families reported higher levels of maternal 

punishment (14.0% vs. 8.7% p=0.066, X )̂ and low levels of paternal (7.1% vs.

11.9% p=0.000, X )̂ and maternal (10.0% vs. 12.8% p= 0.188, X )̂ support. 

Moreover, a significantly higher percentage of adolescents in low school grades 

were from reconstituted families (22.9% vs. 10.9% p=0.014, X )̂ and reported low 

levels of paternal (8.4% vs. 14.4% p=0.045, X )̂ and maternal (9.3% vs. 14.1% 

p=0.068, X )̂ support. Finally, a statistically significantly higher prevalence of boys 

was found among those in lower grades at school.
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Table 3.15 Results of logistic regression of the variables included in the study of traumatic dental injuries with two-way interaction between
family structure and father’s level of punishment (n=593) - Stage I and 2.

Traumatic dental 
injury
No Yes

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% 01)̂

P-values Adjusted 
OR (95% Cl)*"

P-values

Mother’s level of education
8 or more years of education 
Up to 7 years of education

25 (21) 
93 (19)

94 (79) 
381(81)

1
0.91 (0.55-1.50) 0.735

1
1.06 (0.63-1.78) 0.808

1
1.06 (0.63-1.77) 0.820

Family structure/father level of 
punishment

Nuclear family LLPP^
Nuclear family HLPP^ 
Reconstituted/single parent family LLPP  ̂
Reconstituted/single parent family HLPP^

233 (83) 
141 (78) 
95 (80) 
6 (38)

45 (17) 
40 (22) 
28 (20) 
10 (62)

1
1.35(0.86-2.11) 
0.96 (0.40-2.26) 
9.60 (3.17-29.0)

0.184
0.927
0.000

1
1.35 (0.86-2.13) 
1.07 (0.45-2.56) 
8.97 (2.90-27.7)

0.187
0.868
0.000

1
1.51 (0.91-2.49) 
1.09 (0.46-2.62) 
10.3 (3.23-32.9)

0.105
0.832
0.000

Sex
Female
Male

261 (86) 
212 (74)

39 (14) 
77 (26)

1
2.29 (1.50-3.48) 0.000

1
2.23 (1.45-3.42) 0.000

1
2.25 (1.46-3.45) 0.000

Mother’s levels of punishment
Low
High

291(81)
184(80)

70 (19) 
48 (20)

1
1.08 (0.71-1.63) 0.699

1
0.78(0.48-1.26) 0.317

"Stage I family structure adjusted for level of education of the mother
""Stage II family structure adjusted family relationship and level of education of the mother
# L PP Low levels of patemal punishment
##HLPP High levels of paternal punishment



Table 3.16 Results of logistic regression of the variables included in the study of traumatic dental injuries with two-way interaction between
family structure and father’s level of punishment (n=593) -  Stage III.

Traumatic dental injury 

No Yes

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)**

P-values

Mother’s level of education
8 or more years of education 
Up to 7 years of education

25 (21) 
93 (19)

94 (79) 
381 (81)

1
0.91 (0.55-1.50) 0.735

1
0.86(0.51-1.46) 0.590

Family structure/father level of punishment
Nuclear family LLPP^
Nuclear family HLPP^
Reconstituted/single parent family LLPP^ 
Reconstituted/single parent family HLPP^

233 (83) 
141 (78) 
95 (80) 
6 (38)

45 (17) 
40 (22) 
28 (20) 
10 (62)

1
1.35 (0.86-2.11) 
0.96 (0.40-2.26) 
9.60 (3.17-29.0)

0.184
0.927
0.000

1
1.52(0.92-2.53) 
0.98 (0.40-2.37) 
10.8 (3.33-35.2)

0.100
0.965
0.000

Mother level of punishment
Low
High

328 (83) 
147 (75)

68 (17) 
50 (25)

1
1.08(0.71-1.63) 0.699

1
0.78 (0.48-1.26) 0.317

Sex
Female
Male

261 (86) 
212 (74)

39 (14) 
77 (26)

1
2.29 (1.50-3.48) 0.000

1
2.15(1.39-3.33) 0.001

BMI
Non-overweight 
Overweight 

School grade 
Grade 5 or more 
Up to grade 4

414 (82) 
61 (73)

425 (82) 
50 (68)

96 (18) 
22 (26)

94 (18) 
24 (32)

1
1.55 (0.91-2.65) 

1
2.17(1.27-3.70)

0.106

0.005

1
1.67 (0.95-2.92) 

1
2.15(1.21-3.80)

0.071

0.008

Stage III** adjusted for all variables 
# LL PP Low levels of paternal punishment 
##HLPP High levels of paternal punishment



Chapter III - Results

This study also assessed the cause of traumatic dental injuries. The most commonly 

reported cause of injuries to the permanent incisors was falls (24.1%) followed by 

collisions with people or inanimate objects (15%), traffic accidents (10.5%), misuse 

of the teeth (6%), sports (2.3%), and violence (1.5%) (Table 3.17). Unknown causes 

accounted for 40.6%. None of the causes were statistically associated with the 

relevant independent variables identified in the models.

Table 3.17 Frequency distnbution of causes of traumatic dental injunes in a sample 
of 652 adolescents aged 13 years.

Type of accidents Frequency Percentage (Cl)

Fall 32 24.1 (17.3-32.4)

Collisions 20 15.0(9.61-22.4)

Traffic accidents
Bicycle 14 10.5(6.07-17.3)

Misuse of teeth 8 6.0 (2.81-11.8)

Sports 3 2.3 (0.61-7.02)

Violence 2 1.5 (0.26-5.87)

Unknown causes 54 40.6 (32.2-49.4)

Total 133 100.0
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3.5.1 Summary - Traumatic dental injuries

The results of traumatic dental injuries study can be summarised as follow;

The prevalence of traumatic dental injuries in this population was 20.4% with the 

majority of the cases affecting only enamel. Univariated analyses showed that 

traumatic dental injury was significantly associated with family structure, father 

levels of punishment, school grade and sex.

Multivariate analyses confirmed the results of previous analyses. Boys from 

reconstituted families with high levels of punishment and who were at lower grades 

at school were more likely to experience traumatic dental injuries.

An interaction between reconstituted families and levels of paternal punishment was 

found among those who had more traumatic dental injuries. Those from 

reconstituted families with high levels of paternal punishment were OR=10.8 

Cl=3.33-35.2 times more likely to experience traumatic dental injuries.

The most common cause of traumatic dental injuries identified was fall followed by 

collisions and traffic accidents. A high percentage of unknown causes (40.6%) was 

also reported.
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stage I

Stage

Stage

Sex

OR=2.27

Family structurePoor childhood/ socio
economic environment

Reconstituted families OR= 2.27
Mother level of education

DR= 2.12
Family relationship OR= 2.11

Levels of paternal 
punishment

Poor childhood 
habits

School grade
High BMI

Grade 4 or lower

OR= 1.63 OR= 2.00 Traumatic
dental
injuries

Figure 3.3 Conceptual hierarchical framework of the study in traumatic dental injuries 
Dotted narrow arrows show mediating factors and solid arrows show the direct effect.
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Chapter III - Results

J. 6 The relationship between independent variables and dental caries 

status

This section presents the results of the relationship between independent variables 

and dental caries status. It is divided into two Subsections. The Subsection 3.6.1 

presents the findings for high levels of caries and Subsection 3.6.2 summarises the 

results for caries free status. For high levels of caries the models were developed for 

Phase I and Phase II while for caries free status the models were developed only for 

the main study (Phase I).

3.6.1 High levels of caries 

3.6. L 1 Phase I  (N= 652)

Results of univariate analysis showed that the prevalence of high levels of caries 

varied by socio-economic status, area of residence, sex, dental attendance, birth 

order and family relationship. Adolescents with higher DMF-T were girls (23% vs. 

15% P<0.006, X )̂, living in rural areas (40 % vs. 16 % P<0.000 X )̂, in the lower 

income group (22% vs. 12%, P<0.001, X )̂ and their fathers (21% vs. 12%, P<0.009, 

X )̂ and mothers (21% vs. 10%, P<0.003, X )̂ had less than 8 years of formal 

education. More adolescents with high levels of caries visited the dentist when in 

trouble (22% vs. 12% P = 0.042, X )̂ and were the second or more children born in 

the family (23% v. 13% P = 0.001, X )̂. Adolescents who reported high levels of 

paternal punishment also experienced high levels of caries (24% vs. 17% P = 0.001, 

X )̂ (Tables 3.18 to 3.22).
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Table 3.18 Frequency distribution and results of simple logistic regression of the
socio-economic indicators and high levels of caries (n-652).

DMF-T OR <95% Cl) P-values

<=6
N(%)

>6
N(%)

Overcrowding
Up to 1 person/room 
More than person/room

Car ownership
Yes
No

439 (81) 105 (19)
85 (81) 20 (19)

1
1.01 (0.5901.73) 0.952

233(80) 104 (20) 1
287(81) 66 (19) 1.08 (0.73-1.60) 0.693

Presence of toilet
Two or more toilets 
One /no toilet

403(80) 104(20) 1
118(85) 20 (15) 1.52 (0.90-2.56) 0.114

Social class
High
Low

173(82) 37 (18) 1
299(80) 76 (20) 1.18(0.76-1.83) 0.437

Family income
Up to 5 BMW 
More than 5 BMW

333(77) 97 (23) 1
165(88) 22 (12) 2.18(1.32-3.59) 0.002

Father’s level of education
Up to 7 years of education 378(79) 112 (21)
8 or more yrs of education 112 (88) 15 (12)

1
2.01 (1.12-3.60) 0.018

Mother’s level of education
Up to 7 years of education 396 (79) 105 (21 )
8 or more yrs of education 113 (90) 13 (10)

1
2.30 (1.24-4.25) 0.008
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Table 3.19 Frequency distribution and results of simple logistic regression of the
selected explanatory variables and high levels of caries (n=652).

DMF-T OR (95% Cl) P-values

<
N (%)

>6  
N (%)

Sex
Female
Male

252 (77) 
275 (85)

76
49

(23)
(15)

1.69 (1.13-2.51)
1

0.010

Area of residence
Urban 470 (84) 93 (16) 1 0.000
Rural 48 (60) 32 (40) 3.43 (2.08-5.65)

BMI
Non overweight 426 (81) 98 (19) 1
Overweight 77 (83) 16 (17) 0.90 (0.50-1.61) 0.732

School grade
Grade 5 or more 67 (80) 17 (20) 1
Up to grade 4 458 (81) 108 (19) 1.07 (0.60-1.90) 0.802

Birth order
First child 230 (87) 35 (13) 1
Second child or more 292 (77) 89 (23) 2.00 (1.30-3.07) 0.001

Level of self-esteem
High 305 (82) 65 (18) 1
Low 203 (79) 53 (21) 1.22 (0.81-1.83) 0.325
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Table 3.20 Frequency distribution and results o f simple logistic regression of the oral
health behaviour and high levels of caries (n-652).

DMF-T

<=6  > 6  
IM (%) IM (%)

OR (95% Cl) P-values

Daily toothbrushing frequency
Three or more times 
Once to twice

234 (80) 
292 (82)

60
65

20)
18)

1
1.15(0.77-1.70) 0.478

Dental floss frequency
None/rarely
Daily

472 (81) 
54 (79)

111
14

19)
21)

1
0.90 (0.48-1.69) 0.759

Pattern of dental attendance
Check-ups mainly 
In trouble mainly 
Never been to the dentist

129 (88) 
370 (78) 
23 (96)

18
106
1

12)
22)
(4)

1
2.05 (1.19-3.51)
0.31 (0.04-2.45)

0.009
0.268

Amount of sugar in drinks
Up Itsp 
More than Itsp

263 (82) 
220 (81)

58
50

18)
19)

1
0.95(0.64-1.41) 0.816

Daily frequency of sugar intake
Up to 4 times/day 
More than 4 times day

251 (81) 
231 (83)

60
48

19)
17)

1
0.94(0.63-1.39) 0.778

Fresh vegetable consumption
Rarely
1 to 3 times/week 
More than 3 times/week

28 (78) 
343 (82) 
155 (79)

8
75
42

22)
18)
21)

1
0.76(0.33-1.74) 
0.94 (0.40-2.23)

0.525
0.903

Fresh fruit consumption
Rarely
1 to 3 times/week 
More than 3 times/week

43 (86) 
190 (78) 
292 (82)

7
54
64

14)
22)
18)

1
1.74(0.40-4.09)
1.34(0.57-3.12)

0.201
0.490

Use of fluoride mouth rinse
Yes
No

514(81) 
11 (79)

122
3

19)
21)

1
1.14(0.31-4.18) 0.833
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Table 3.21 Frequency distribution and results of simple logistic regression of family 
life variables and high levels of caries (n=652).

DMF-T OR (95% Cl) P-values

<=6 > 6
N(%) N(%)

Family structure
Nuclear families 401 (81) 96 (19) 1
Single parent families 67 (80) 17 (20) 1.06 (0.59-1.88) 0.843
Reconstituted families 58 (83) 12 (17) 0.86(0.44-1.67) 0.665

Family Relationship
Father’s level of support

High 385 (80) 95 (20) 1
Low 140 (83) 28 (17) 1.23(0.77-1.96) 0.375

Father’s level of punishment
Low 362 (83) 72 (17) 1
High 164 (76) 51 (24) 1.56 (1.04-2.34) 0.030

Mother’s level of support
High 383 (80) 95 (20) 1
Low 143 (83) 29 (17) 1.22 (0.77-1.93) 0.389

Mother’s level of punishment
Low 321 (82) 72 (18) 1
High 205 (79) 53 (21) 1.15(0.77-1.71) 0.482
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Multiple regression analysis was performed in three stages. First, mothers' level of 

education and family structure (“determinants factors”) were entered into the model. 

Sex and area of residence were entered in the model as potential confounding 

factors. The results showed that mother's level of education remained significant at 

the 5% level (Table 3.22, Stage I) with the odds ratio 2.01 (1.07-3.76) getting slightly 

weaker. The inclusion of father level of punishment and birth order of the children in 

the model reduced the effect of mother’ level of education further (Table 3.22 Stage 

II). By contrast, a substantial increase in the effect of both birth order and father 

level of punishment was observed in the adjusted model. Finally, when frequency of 

sugar consumption, toothbrushing frequency and dental attendance were added into 

the model as proximal factors the significance of mother’s level of education 

decreased even further and the variable was marginally significant (p=0.052) (Table 

3.23 Stage III).

In the final model father’s levels of punishment, birth order, sex and area of 

residence were the variables which remained statistically significantly related to high 

levels of caries (Table 3.23). Being a female and living in rural area increased the 

risk of experiencing high levels of caries by 1.55 (1.00-2.41) and 2.93 (1.63-5.24) 

respectively. In addition, adolescents who were the second or later birth order in the 

family and those whose reported high levels of paternal punishment were 2.21 

(1.34-3.35) and 1.74 (1.10-2.76) times respectively more likely to have a higher 

DMF-T. Finally, those whose mothers had less than 8 years of education had a 

greater probability of having a high DMF-T. The odds ratio was 1.88 (0.99-3.57) 

(p=0.052) (Table 3.23). No significant interactions were found among the 

independent variables in the final model.
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Table 3.22 Frequency distribution and results of logistic regression of the variables included in the study of high levels of caries (n=614) - Stage 
1 and 2.

DMF-T 

<=6 >6

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)*

P-values Adjusted 
OR (95% Cl)**

P-values

Mother’s level of education
8 or more years of education 111 (90) 13 (10) 1 1 1
Up to 7 years of education 385 (79) 103 (21) 2.30 (1.24^.25) 0.008 2.01 (1.07-3.76) 0.028 1.96 (1.04-3.68) 0.036

Family structure 0.875
Nuclear families 384 (81) 90 (19) 1 1 1
Single parent families 65 (80) 16 (20) 1.03 (0.57-1.87) 0.900 1.16(0.63-2.14) 0.625 1.44 (0.75-2.76) 0.267
Reconstituted families 47 (83) 10 (17) 0.87 (0.42-1.80) 0.725 0.96 (0.46-2.01) 0.922 1.15(0.54-2.44) 0.713

Sex
Female 238 (77) 69 (23) 1.56(1.04-2.35) 0.032 1.52(1.00-2.31) 0.048 1.54(1.01-2.36) 0.043
Male 258 (85) 47 (15) 1 1 1

Area of residence
Urban 452 (84) 89 (16) 1 1 1
Rural 44 (62) 27 (38) 3.23 (1.91-5.47) 0.000 2.88(1.67-4.95) 0.000 2.93 (1.68-5.11) 0.000

Father’s level of Punishment
Low 340 (83) 67 (17) 1 1
High 156 (76) 49 (24) 1.57 (1.04-2.38) 0.031 1.68 (1.06-2.65) 0.025

Birth order
First child
Second child or more

217(87) 
280 (77)

33
84

13) 1
23) 1.97(1.27-3.06) 0.002

1
2.07(1.31-3.26) 0.002

*Stage I Mother’s level of education adjusted for family structure
**Stage II Mother’s level of education, family structure adjusted for family relationship
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Table 3.23 Frequency distribution and results of logistic regression of the variables included in the study of high levels of caries (n-614)  -  Stage
III.

Variable

: <=6 
N(%)

DMF-T

>6
N (%)

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)

P-values

Mother’s level of education
8 or more years of education 
Up to 7 years of education

111 (90) 
385 (79)

13 (10) 
103(21)

1
2.30 (1.24-4.25) 0.008

1
1.88 (0.99-3.57) 0.052

Family structure
Nuclear families 
Single parent families 
Reconstituted families

384 (81) 
65 (80) 
47 (83)

90 (19) 
16 (20) 
10 (17)

1
1.03 (0.57-1.87) 
0.87(0.42-1.80)

0.900
0.725

1
1.48 (0.76-2.85) 
1.15(0.54-2.47)

0.240
0.705

Father’s level punishment
Low
High

340 (83) 
156 (76)

67 (17) 
49 (24)

1
1.57 (1.04-2.38) 0.031

1
1.74 (1.10-2.76) 0.018

Birth order
First child
Second child or more

217(87) 
280 (77)

33 (13) 
84 (23)

1
1.97 (1.27-3.06) 0.002

1
2.21 (1.34-3.35) 0.001

Sex
Female
Male

238 (77) 
258 (85)

69 (23) 
47 (15)

1.56 (1.04-2.35)
1

0.032 1.55 (1.00-2.41)
1

0.046

Area of residence
Urban
Rural

452 (84) 
44 (62)

89 (16) 
27 (38)

1
3.23 (1.91-5.47) 0.000

1
2.93 (1.63-5.24) 0.000

Frequency of sugar consumption
Up to 4 times/day 
More than 4 times /day

256 (80) 
240 (82)

62 (20) 
54 (18)

1
0.95 (0.63-1.42) 0.803

1
1.10(0.72-1.68) 0.652
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Daily toothbrushing frequency
Once to twice 
Three or more times

218(80) 
278 (82)

54 (20) 
62 (18)

1
1.12(0.75-1.68) 0.565

1
0.94 (0.60-1.48) 0.816

Pattern of dental attendance
Check ups 112(80) 28 (20) 1 1
In trouble 352 (78) 97 (22) 1.88 (1.09-3.23) 0.023 1.67 (0.94-2.97) 0.077
Never been to the dentist 22 (96) 1 (4) 0.30 (0.03-2.42) 0.264 0.21 (0.026-1.79) 0.157

"Stage III adjusted for all variables
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3.6.1.2 Phase I I  - Family sub-sample (N=311)

3.6.1.2.1 Selecting the variables to build the explanatory models

The first step of the data analysis in this phase of the study was to select which of 

the indicators of material deprivation at birth and at present stage of life to use to 

build the models. This was performed adjusting the indicators at birth for the 

indicator at present stage of life and vice versa (Methodology Subsection

2.8.5.4.1.2).

The results of simple logistic regression of high levels of caries and family material 

deprivation at birth and at present life are presented in Table 3.24. The type of 

material used to build their house at birth and number of toilets presently were the 

variables statistically significantly related to high levels of caries.

Table 3.25 displays the adjusted results of material deprivation indicators in both 

periods of life. First, house material at birth was adjusted for present house material. 

The effect of house material at birth became slightly weaker. However, it remained 

highly statistically significantly associated with high levels of caries (Table 3.25).

In the next step, present number of toilets inside the house was adjusted for 

presence of toilet inside the house at birth. The results showed that the variable 

present toilet did not remain significant at the 5% level after adjusting for that 

variable at birth (p=0.069) (Table 3.25).
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Table 3.24 Frequency distnbution and results of simple logistic regression of materia 
deprivation indicators of adolescents’ family at their birth and at present stage of life 
by high levels of caries in a sub-sample of 311 adolescents.

Variable DMF-T OR (95% Cl) P-values

<=6 
N (%)

> 6  
N (%)

At birth

House material
Brick
Others

11 (10) 
44 (22)

103 (90) 
152 (78)

1
2.71 (1.33-5.49) 0.006

Overcrowding
Up to 1 per room 
More than 1 per room

27 (15)
28 (21)

152 (85) 
104 (79)

1
1.51 (0.84-2.71) 0.164

Car ownership
Yes
No

18 (16) 
37 (19)

96 (84) 
160(81)

1
1.23 (0.66-2.28) 0.506

House tenure
Yes
No

18 (16) 
37 (19)

95 (84) 
161 (81)

1
1.21 (0.65-2.24) 0.541

Presence of toilet
Yes
No

36 (16) 
19 (22)

189 (84) 
66 (78)

1
1.51 (0.81-2.81) 0.194

Piped water
Yes
No

223 (83) 
32 (76)

45 (17) 
10 (24)

1
1.54 (0.71-3.37) 0.271

At present stage of life -13 years

House material
Brick
Others

36 (16) 
19 (22)

188 (84) 
68 (78)

1
1.45(0.78-2.71) 0.233

Overcrowding
Up to 1 p/r 
More than 1 p/r

195(85) 
61 (75)

35 (15) 
20 (25)

1
1.82 (0.98-3.39) 0.057

Car ownership
Yes
No

27 (15)
28 (21)

148 (85) 
108 (79)

1
1.42(0.79-2.54) 0.239

House tenure
Yes
No

38 (19) 
17 (15)

162(81) 
94 (85)

1
0.71 (0.38-1.35) 0.308

Presence of toilet
2 or toilets 
lo r no toilet

6 (10) 
49 (20)

59 (90) 
196 (80)

1
2.45 (1.00-6.02) 0.049

Piped water
Yes
No

256 (82) 
0

55 (18) 
0

- -
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Finally, house material at birth was adjusted for number of toilets inside the house at 

present. Here, the variable “at birth" was adjusted for a different variable “at present” 

because of the time effect. As discussed in Subsection 2.8.5.4.1.2 the same 

indicators used to measure material deprivation at birth and at present may have 

different sensitivities due to general changes in living conditions over that period of 

time. Results from this model showed that house material at birth once again, 

remained highly statistically significantly associated with high levels of caries (Table

3.2).

In summary, house material at birth was the material deprivation indicator selected 

to build the explanatory models for high levels of caries in the sample of 311 

subjects.

In the next stage, univariate analysis tested the relationship between high levels of 

caries and socio-economic status measured only “at present”, characteristics of 

adolescents’ birth and first years of life, family related factors and oral health 

behaviour. Except for family income, high levels of paternal punishment and birth 

order, none of the other variables were statistically significantly associated with the 

outcome (Tables A 3 to A.7 Appendix 14)
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Table 3.25 Adjusted odds ratio for mateiial deprivation of adolescents’ family at their birth and present stage of life by high levels of caries 
status in a sub-sample of 311 adolescents.

* The reference category for both at birth and at present
1 adjusted for the variable at current stage of life
2 adjusted for the variable at birth

Variables Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)

P-values

House material
House material at birth (*brick vs. no-brick) 2.71 (1.33-5.49) 0.006 2.61 (1.12-5.35)^ 0.009
House Material at present (*brick vs. non-brick) 1.45 (0.78-2.71) 0.233 1.26(0.64-2.29)^ 0.557

Overcrowding
Overcrowding at birth (*overvs. no-over.) 1.51 (0.64-2.71) 0.164 1.31 (0.70-2.43)^ 0.391
Overcrowding at present (*overvs. no-over.) 1.82 (0.98-3.39) 0.057 1.66 (0.86-3.20)^ 0.126

Presence of toilet
Toilet at birth (*yes/no) 1.51 (0.81-2.81) 0.194 1.33 (0.70-2.51)^ 0.372
No. of toilet at present (*2 or +/1 or no toilets) 2.45 (1.00-6.02) 0.049 2.31 (0.93-5.75)^ 0.069

House material/presence of toilet
House material at birth (*brick/others) 2.71 (1.33-5.49) 0.006 2.53 (1.24-5.15)^ 0.010
No. of toilet at present (2 or +/1 or no toilets) 2.45 (1.00-6.02) 0.049 2.23 (0.90-5.52)^ 0.082
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Chapter III - Results

3.6.1.2.2 Building the models

In the first step of analysis house material at birth, mother’s level of education and 

family structure (determinant factors) as well as sex were included into the model. 

The effect of house material at birth decreased substantially but remained 

statistically significantly associated with the outcome (Table 3.26 Stage I).

In the second stage, father’s level of punishment, birth weight, feeding practices and 

birth order were included into the model. A substantial increase in the odds ratio of 

family structure and father’s level of punishment was observed (Table 3.26 Stage II). 

In the third stage, when pattern of dental attendance, toothbrushing frequency, and 

sugar consumption were added to the model, the effect of house material decreased 

further and the variable was marginally significant (p=0.055). By contrast, the effect 

of birth weight and feeding practices increased and they were statistically related to 

high level of caries (p<0.05) (Table 3.27 Stage III).

Table 3.27 presents the best-fit regression model for high levels of caries for the 

sample of 311 subjects. Adolescents who were only bottle-fed and who were 2500 g 

or less at birth had an increased risk of experiencing high levels of caries, the odds 

ratio being 3.01 (1.02-8.88) and 2.80 (1.06-7.38) respectively. In addition, those who 

reported high levels of paternal punishment and who were the second or more 

children in the family had 2.59 (1.16-5.79) and 2.83 (1.28-6.24) more chances of 

experiencing high level of DMF-T. Finally, those bom in a non-brick house were 2.23 

(0.98-5.05) more likely to experience high levels of caries. However, the variable 

was marginally significant (p=0.055) (Table 3.27 Stage III).
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Table 3.26 Frequency distnbution and results of logistic regression of the variables included in the study of high levels of caries (n=250) -  Stage
I and 2.

DMF-T

<=6 >8 
N(%) N(%)

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)*

P-values Adjusted 
OR (95% Cl)**

Prvalues

House material at birth
Brick
Other

81 (89) 
123 (77)

10 (11) 
36 (23)

1
2.37(1.11-5.04) 0.025

1
2.25(1.04-4.86)

0.038 1
2.29 (1.01-5.17) 0.045

Mother’s level of education
8 or more years of education 
Up to 7 years of education

157(81) 
50 (83)

36 (19) 
10 (17)

1
1.16(0.54-2.52) 0.691

1
1.18(0.53-2.61) 0.674

1
0.93 (0.40-2.15) 0.879

Sex
Female
Male

99 (79) 
105 (84)

27 (21) 
19 (16)

1.50 (0.78-2.88) 
1

0.215 1.43 (0.73-2.79) 
1

0.292 1.54 (0.76-3.13) 
1

0.226

Family structure
Nuclear families 
Single parent families 
Reconstituted families

161 (84) 
30 (73) 
13 (81)

32 (16) 
11 (27) 
3 (18)

1
1.84 (0.83-4.05) 
1.16(0.31-4.30)

0.128
0.824

1
1.61 (0.72-3.61) 
0.84(0.22-3.21)

0.240
0.803

1
2.59 (1.02-6.57)
0.86 (0.21-3.44)

0.044
0.838

Birth weight
Adequate birth weight >2500g 
Low birth weight <2500g

182 (83) 
22 (71)

37 (17) 
9 (29)

1
2.01 (0.85-4.71) 0.108

1
2.39 (0.94-6.09) 0.067

Feeding practices
Only breast fed 
Bottle and breast fed 
Only bottle fed

61 (86) 
114(81) 
29 (75)

10 (14) 
26 (19) 
10 (26)

1
1.39 (0.62-3.07) 
2.10(0.78-5.61)

0.415
0.138

1
1.71 (0.74-3.99) 
2.64 (0.92-7.61)

0.208
0.071
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Father’s level of punishment
Low
High

141 (84) 
63 (76)

26 (16) 
20 (24)

1
1.72 (0.89-3.31) 0.104

1
2.57(1.17-5.65) 0.018

Birth order
First child
Second child or more

68 (89) 
116(77)

11 (11) 
35 (23)

1
2.41 (1.61-5.01) 0.018

1
2.68 (1.22-5.87) 0.013

‘Stage I House material at birth adjusted for mother level of education and family structure
"^Stage II House material at birth, family structure and mother level of education adjusted for family relationship, birth weight and feeding practices



Table 3.27 Frequency distnbution and results of logistic regression of the variables included in the study of high levels of caries (n=250) - Stage
III.

DMF-T 

<=6 ■■■ >6

Unadjusted 
OR (95% Cl)

P -values Adjusted 
OR (95% 01)

P-values

House material at birth
Brick
Other

81 (89) 
123 (77)

10 (11) 
36 (23)

1
2.37(1.11-5.04) 0.025

1
2.23 (0.98-5.05) 0.055

Mother’s level of education
8 or more years of education 
Up to 7 years of education

50 (83) 
157(81)

10 (17) 
36 (19)

1
1.16(0.54-2.52) 0.691

1
0.79 (0.33-1.86) 0.591

Family structure
Nuclear families 
Single parent families

161 (84) 
30 (73)

32 (16) 
11 (27)

1
1.84 (0.83-4.05) 0.128

1
2.41 (0.94-6.18) 0.067

Reconstituted families 13 (81) 3 (18) 1.16(0.31-4.30) 0.824 0.93 (0.23-3.79) 0.929

Birth weight
Adequate birth weight >2500g 
Low birth weight <2500g

182 (83) 
22 (71)

37 (17) 
9 (29)

1
2.01 (0.85-4.71) 0.108

1
2.80(1.06-7.38) 0.037

Feeding practices
Only breast fed 
Bottle and breast fed

61 (86) 
114(81)

10 (14) 
26 (19)

1
1.39 (0.62-3.07) 0.415

1
1.94 (0.81-4.63) 0.132

Only bottle fed 29 (74) 10 (26) 2.10(0.78-5.61) 0.138 3.01 (1.02-8.88) 0.045

Father’s level of punishment
Low
High

141 (84) 
63 (76)

26 (16) 
20 (24)

1
1.72 (0.89-3.31) 0.104

1
2.59 (1.16-5.79) 0.020



Birth order
First child
Second child or more

88 (89) 
116(77)

11 (11) 
35 (23)

1
2.41 (1.61-5.01) 0.018

1
2.83 (1.28-6.24) 0.010

Sex
Female
Male

99 (79) 
105 (84)

27 (21) 
19 (16)

1.50 (0.78-2.88) 
1

0.215 1.78 (0.84-3.77) 
1

0.129

Frequency of sugar consumption
Up to 4 times/day 
More than 4 times /day

95 (81) 
109(83)

23 (19) 
23 (17)

1
1.14(0.60-2.17) 0.674

1
0.80 (0.39-1.63) 0.548

Daily toothbrushing frequency
Once to twice 
Three or more times

82 (80) 
122 (83)

21 (20) 
25 (17)

1
1.25 (0.65-2.38) 0.498

1
1.40 (0.68-2.91) 0.357

Pattern of dental attendance
Check ups
In trouble/ Never been to the dentist

88 (88) 
116(77)

11 (12) 
35 (23)

1
1.67 (0.73-3.81)

0.217 1
2.00 (0.79-5.07) 0.141
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Chapter III - Results

3.6.1.2.3 Testing alternative models

Due to missing information on the birth weight variable it was decided to test two 

alternative models. One, including missing information as a category on the variable 

and other excluding the variable birth weight.

Results of the first model when the category missing was added to the variable birth 

weight are shown in Table 3.28. Overall, a slight decrease in the estimators is 

observed with the levels of significance changing for some of the variables. House 

material and single parent families were statistically significant while birth order, 

feeding practices, levels of paternal punishment remained virtually the same. Birth 

weight, on the other hand, did not reach a level of statistical significance. The 

estimator of low birth weight in the outcome, however, did not change; 2.80 (0.84- 

9.47) compared to 2.76 (1.05-7.21).

The findings of the second model were very similar. The only difference was that the 

variable, sex, was statistically significant (Table 3.29). The results of this second 

model were also similar to those in the final model in Phase I of the study (Table 

3.23). All variables, which were important predictors in the sample of 652 subjects 

were used and were also important for this family sub-sample. The only exceptions 

were family structure and mother’s education level. Family structure was expected 

to be different since one of the exclusion criteria used to select the family sub

sample was based on the presence of at least one biological parent. Regarding 

mother’s level of education, it seems that the socio-economic circumstance at birth 

(measured by type of material with which the house was built at birth) was more 

important than at present, at least in this outcome.
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Chapter HI -  Results

To further understand the findings an association was carried out between 

independent variables used in the final model. A high percentage of adolescents 

born with low birth weight was found among those mothers who reported health 

problems during pregnancy (23 % vs. 8% P=0.002, X )̂ and those who were the first 

born child (16.7% vs. 9% P=0.005, X )̂. Similar trends were also observed in relation 

to age of mother at delivery, child’s bed-wetting and feeding practices. However, 

none of these variables were statistically significantly associated with birth weight 

(Tables A.15 to A.19 Appendix 14).
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Table 3.28 Frequency distribution and results of logistic regression of the variables included in the study of high levels of caries (n=301)
including category missing values in the variable birth weight.

DMF-T

<=6 >6 
N(%) N(%)

Unadjusted 
OR (95% Cl)

P -values Adjusted 
OR (95% 01)

P-values

House material at birth
Brick
Other

100 (91) 
147 (77)

9
44

(9)
(23)

1
2.99 (1.43-6.22) 0.003

1
2.68 (1.22-5.87) 0.013

Mother’s level of education
8 or more years of education 
Up to 7 years of education

55 (85) 
192(81)

10
44

(15)
(19)

1
1.26 (0.59-2.66) 0.545

1
0.88 (0.39-2.02) 0.778

Family structure
Nuclear families 
Single parent families 
Reconstituted families

194 (84) 
37 (74) 
16 (76)

36
13
5

(16)
(26)
(24)

1
1.89 (0.91-3.90) 
1.68 (0.58-4.88)

0.128
0.824

1
2.51 (1.06-5.92)
0.53 (0.45-4.46)

0.035
0.539

Birth weight
Adequate birth weight >2500g 
Low birth weight <2500g 
Don’t known

182 (83) 
22 (71) 
43 (84)

37
9
8

(17)
(29)
(16)

1
2.19 (0.74-6.48) 
1.09 (0.47-2.51)

0.154
0.835

1
2.84 (0.84-9.54) 
1.08 (0.43-2.66)

0.091
0.866

Feeding practices
Only breast fed 
Bottle and breast fed 
Only bottle fed

78 (86) 
138 (82) 
31 (74)

13
30
11

(14)
(18)
(26)

1
1.30 (0.64-2.64) 
2.12(0.86-5.25)

0.415
0.138

1
1.65 (0.76-3.57) 
2.88 (1.06-7.83)

0.201
0.037

Father’s level of punishment
Low
High

172 (85) 
75 (76)

31
23

(15)
(24)

1
1.70 (0.93-3.11) 0.085

1
2.47(1.18-5.14) 0.016
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Birth order
First child
Second child or more

98 (89) 
149 (78)

13
41

(11)
(22)

1
2.07(1.05-4.07) 0.034

1
2.37 (1.14-4.95) 0.021

Sex
Female
Male

130 (86) 
117(78)

22
32

(14)
(22)

1.50 (0.78-2.88) 
1 0.215

1.89 (0.95-3.73) 
1

0.066

Frequency of sugar consumption
Up to 4 times/day 
More than 4 times /day

114 (81) 
133 (83)

26
28

(19)
(17)

1
0.92 (0.51-1.66) 0.790

1
0.92(0.48-1.74) 0.800

Daily toothbrushing frequency
Once to twice 
Three or more times

105 (80) 
142 (83)

26
28

(20)
(17)

1
1.25 (0.69-2.26) 0.498

1
1.43 (0.73-2.78) 0.290

Pattern of dental attendance
Check ups
In trouble/ Never been to the dentist

67 (88) 
180 (80)

9 (12) 
45 (20)

1
1.86 (0.86-4.01) 0.113

1
2.01 (0.86-4.69) 0.107
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Table 3.29 Frequency distribution and results of logistic regression of the variables included in the study of high levels of caries (n=301) 
excluding birth weight.

DMF-T

<=6 >6 
N(%) N(%)

Unadjusted 
OR (95% Cl)

P -values Adjusted 
OR (95% 01)

P -values

House material at birth
Brick
Other

100 (91) 
147 (77)

9
44

(9)
(23)

1
2.99 (1.43-6.22) 0.003

1
2.57 (1.18-5.80) 0.017

Mother’s level of education
8 or more years of education 
Up to 7 years of education

55 (85) 
192(81)

10
44

(15)
(19)

1
1.26 (0.59-2.66) 0.545

1
0.92 (0.41-2.07) 0.846

Family structure
Nuclear families 
Single parent families 
Reconstituted families

194 (84) 
37 (74) 
16 (76)

36
13
5

(16)
(26)
(24)

1
1.89 (0.91-3.90) 
1.68 (0.58-4.88)

0.128
0.824

1
2.57 (1.10-6.01) 
1.39 (0.45-4.34)

0.029
0.562

Feeding practices
Only breast fed 
Bottle and breast fed 
Only bottle fed

78 (86) 
138 (82) 
31 (74)

13
30
11

(14)
(18)
(26)

1
1.30 (0.64-2.64) 
2.12 (0.86-5.25)

0.415
0.138

1
1.66 (0.77-3.57) 
3.10(1.15-8.31)

0.192
0.024

Father’s level of punishment
Low
High

172 (85) 
75 (76)

31
23

(15)
(24)

1
1.70 (0.93-3.11) 0.085

1
2.36(1.14-4.86) 0.020

Birth order
First child
Second child or more

98 (89) 
149 (78)

13
41

(11)
(22)

1
2.07(1.05-4.07) 0.034

1
2.10(1.03-4.27) 0.040
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Sex
Female
Male

130 (86) 
117(78)

22 (14) 
32 (22)

1.50 (0.78-2.88) 
1

0.215 1.99 (1.01-3.89)
1

0.045

Frequency of sugar consumption
Up to 4 times/day 
More than 4 times /day

114 (81) 
133(83)

26 (19) 
28 (17)

1
0.92 (0.51-1.66) 0.790

1
0.97(0.52-1.84) 0.946

Daily toothbrushing frequency
Once to twice 
Three or more times

105 (80) 
142 (83)

26 (20) 
28 (17)

1
1.25 (0.69-2.26) 0.498

1
1.39 (0.72-2.69) 0.315

Pattern of Dental attendance
Check ups
In trouble/ Never been to the dentist

67 (88) 
180 (80)

9 (12) 
45 (20)

1
1.86 (0.86-4.01) 0.113

1
1.91 (0.82-4.42) 0.129
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3.6.2 Caries-free status

The results of the family sub-sample are not discussed for caries-free status. The only 

important independent variable related to this outcome available only for the Phase II of 

the study was overcrowding at adolescents’ birth. The models for family sub-sample 

were tested including this variable. However, the results were similar to those in Phase I. 

Thus, only the results of the Phase I of the study will be described. The results of the 

family sub-sample for caries-free can be found in Tables A.8 and A.9 Appendix 14.

Caries free status children had no caries experiences in their permanent dentition and their 

caries-free status varied by area of residence, dental attendance and family structure. A 

higher percentage of caries free adolescents was found among those living in non-rural 

areas, who went to the dentist for check ups only and those from single parent families 

(p<0.05) (Tables 3.30 to 3.32). Results of the simple logistic regression confirm these 

findings. Adolescents who visited the dentist in an emergency were 2.78 (1.80-4.29) times 

more likely to have experienced caries when compared with those who went only for check 

ups. Conversely, those who had never been to the dentist had a higher probability of being 

caries free 0.32 (0.13-0.78) (p=0.013). Living in a rural areas and being from single parent 

families increased the risk of having caries 3.43 (2.08-5.65) and 2.42 (1.12-5.19). All other 

variables were not statistically significantly associated with the outcome variable (Tables

3.30 to 3.33).
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Table 3.30 Frequency distribution and results of simple logistic regression of the socio
economic indicators and caries-free status (n=652).

Caries-free status OR (95% Cl) P-values

Yes
N

No
N (%)(%)

Overcrowding
Up to 1 person/room 
More than 1 p/r

106
21

(20)
(20)

438 (80) 
84 (80)

1
1.03 (0.61-1.74) 0.903

Car ownership
Yes
No

56
70

(19)
(20)

235 (81) 
283 (80)

1
1.03 (0.70-1.53) 0.852

Presence of toilet
Two or more toilets 
One or no toilet

32
94

(23)
(18)

106 (77) 
413(82)

1
1.32(0.84-2.08) 0.223

Social class
High
Low

44
371

(21)
(19)

166 (79) 
304 (81)

1
1.13(0.74-1.72) 0.556

Family Income
Up to 5 BMW 
More than 5 BMW

80
40

(19)
(21)

350 (81) 
147 (79)

1
1.19(0.77-1.82) 0.422

Father’s level of education
Up to 7 yrs of education 
8 or more yrs of education

94
26

(20)
(20)

386 (80) 
101 (80)

1
1.05 (0.65-1.71) 0.823

Mother’s level of education
Up to 7 yrs of education 
6 or more yrs of education

101
24

(20)
(19)

400 (80) 
102(81)

1
0.93 (0.56-1.52) 0.780
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Table 3.31 Frequency distribution and results of simple logistic regression of several 
variables and caries-free status (n=652).

Cariesfree status OR (95% Cl) P-values

Yes 
N (%)

No
N (%)

Sex
Female
Male

55 (17) 
72 (22)

273 (83) 
252 (78)

1.41 (0.96-2.09) 
1

0.088

Area of residence
Urban
Rural

121 (21) 
6 (8)

451 (79) 
74 (92)

1
3.30 (1.40-7.78) 0.006

BMI
Non-overweight
Overweight

102 (19) 
20 (21)

422 (81) 
73 (79)

1
0.88(0.51-1.51) 0.649

School grade
Grade 5 or more 
Up to grade 4

112(20) 
14 (17)

454 (80) 
70 (80)

1
1.23(0.67-2.27) 0.500

Birth order
First child
Second child or more

59 (22) 
65 (17)

206 (78) 
316(83)

1
1.39(0.79-1.77) 0.100

Level of self-esteem
High
Low

78 (21) 
47 (18)

292 (79) 
209 (82)

1
1.18(0.79-1.77) 0.403
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Table 3.32 Frequency distribution and results of simple logistic regression of family life 
variables and caries-free status (n-652).

Caries-free status OR (95% Cl) P-values

Yes 
N (%)

No
N (%)

Family structure
Intact family 
Single parent family 
Reconstituted family

104(21) 
8 (10) 
15 (22)

393 (79) 
76 (90) 
55 (78)

1
2.51 (1.17-5.37)
0.97(0.52-1.78)

0.017
0.923

Family Relationship
Father’s level of support

High
Low

34 (20) 
93 (19)

134 (80) 
387 (81)

1
1.05 (0.68-1.63) 0.808

Father’s level of punishment
Low
High

84 (19) 
43 (20)

350 (81) 
172 (80)

1
0.96 (0.63-1.44) 0.845

Mother’s level of support
High
Low

27 (16) 
100(21)

145 (84) 
378 (79)

1
0.70(0.44-1.12) 0.140

Mother’s level of punishment
Low
High

80 (20) 
47 (18)

313(80) 
211 (82)

1
0.96 (0.63-1.44) 0.845
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Table 3.33 Frequency distribution and results of simple logistic regression of oral health 
behaviour variables and caries-free status (n=652).

Caries-free status 

Yes No

OR (95% 01) Revalues

N (%) N (%)
Daily toothbrushing frequency

Three or more times 64 (18) 293 (82) 1
Once to twice 63 (21) 231 (79) 0.80 (0.54-1.18) 0.263

Dental floss frequency
None/rarely 112 (19) 471 (81) 1
Daily 15 (22) 53 (78) 1.19(0.64-2.18) 0.575

Pattern of dental attendance
Check-ups mainly 46 (31) 101 (69) 1
In trouble mainly 67 (14) 409 (86) 2.78 (1.80-4.29) 0.013
Never been to the dentist 14 (58) 10 (42) 0.32 (0.13-0.78) 0.000

Amount of sugar in drinks
Up Itsp 72 (21) 275 (79) 1
More than Itsp 55 (18) 247 (82) 1.17(0.79-1.73) 0.417

Daily frequency of sugar intake
Up to 4 times/day 68 (20) 272 (80) 1
More than 4 times day 57 (18) 251 (82) 1.10(0.74-1.62) 0.631

Fresh vegetable consumption
Rarely 12 (24) 38 (76) 1
1 to 3 times/week 46 (19) 198 (81) 1.35 (0.65-2.80) 0.406
More than 3 times/week 69 (19) 287 (81) 1.31 (0.65-2.64) 0.445

Fresh fruit consumption
Rarely 7 (19) 29 (81) 1
1 to 3 times/week 84 (20) 334 (80) 0.96 (0.40-2.26) 0.925
More than 3 times/week 36 (18) 161 (82) 1.07(0.43-2.65) 0.868

Use of fluoride mouth rinse
Yes 121 (19) 515(81) 1
No 5 (36) 9 (64) 0.42(0.13-1.28) 0.129
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Results from the first stage of multiple logistic regression are displayed in Table 3.34 First, 

mother’s level of education and family structure (determinant factors) and sex, area of 

residence, were entered into the model together. Sex and area of residence were entered 

at this stage as confounding factors. The results remained virtually the same suggesting 

that being from a single parent family was independently related to the adolescents' caries- 

free status (Table 3.34 Stage I). When mother’s level of support and father’s levels of 

punishment were added to the model the odds ratio of being from a single parent family 

increased slightly and the variable became significant at level 1% (Table 3.34 Stage II). In 

the last stage of modelling with all variables, caries-free status was independently 

associated with pattern of dental attendance, area of residence, family structure and birth 

order (Table 3.35 Stage III).

Adolescents from single parent families and those who were who were the second or 

later child in the family were 2.80 (1.25-6.25) and 1.58 (1.02-2.43) times more likely to 

experience caries. In addition, those who visited the dentist mainly in emergency had 

2.77 (1.72-4.48) more chances of having experienced caries while adolescents who had 

never been to the dentist were 0.34 (0.12-0.89) less likely to have caries. Finally, 

adolescents who were living in rural areas were 3.25 (1.32-7.98) more likely to have 

experienced caries. Mother’s level of education, frequency sugar consumption, oral 

hygiene, sex, father levels of punishment and mother level of support were not 

significantly associated with the outcome variable (Table 3.35 Stage III).
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Table 3.34 Frequency distribution and results of logistic regression of the variables included in the study of caries-free status (n-613) -  Stage I
and II.

Caries-free status Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)*

P-values Adjusted 
OR (95% Cl)**

Prvalues

Yes No

Mother’s level of education
8 or more yrs of education 
Up to 7 yrs of education

24 (19) 
96 (20)

100(81) 
393 (80)

1
0.98 (0.59-1.61) 0.913

1
0.88 (0.53-1.46)

0.624 1
0.94 (0.56-1.58) 0.832

Family structure
Intact family 
Single parent family 
Reconstituted family

100(21) 
6 (10) 
12 (21)

374 (79) 
73 (90) 
46 (79)

1
2.44 (1.14-5.24)
1.02(0.52-2.00)

0.022
0.943

1
2.63 (1.22-5.66)
1.07 (0.54-2.12)

0.013
0.830

1
2.63 (1.28-6.16)
1.09 (0.55-2.18)

0.010
0.788

Sex
Female
Male

52 (17) 
68 (22)

255 (83) 
238 (78)

1.40 (0.93-2.09) 
1

0.100 1.33 (0.88-2.00) 
1

0.169 1.33 (0.88-.2.00) 
1

0.174

Area of residence
Urban
Rural

114(21) 
6 (9)

428 (79) 
65 (91)

1
2.88(1.21-6.82) 0.016

1
3.12(1.30-7.46) 0.010

1
3.14(1.31-7.53) 0.010

Father’s level of punishment
Low
High

Mother’s level of support
Low
High

80 (20) 
40 (19)

94 (21) 
26 (16)

328 (80) 
165 (81)

352 (79) 
141 (84)

1
1.00 (0.77-1.53) 

1
0.69 (0.42-1.11)

0.978

0.128

1
1.14(0.73-1.77)

1
1.48 (0.90-2.42)

0.555

0.120
Birth order

First child
Second child or more

57 (23) 
63 (17)

193 (77) 
300 (83)

1
1.40 (0.94-2.10) 0.096

1
1.43 (0.95-2.15) 0.086

*Stage I Family structure, mother’s level of education
'’*Stage II Family structure and mother's level of education, sex, area of residence family relationship and birth order
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Table 3.35 Frequency distribution and results of logistic regression of the variables included in the study of caries-free status (n=613) -  Stage III.

Caries-free status 

Yes No

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)**

P-values

Mother’s level of education
8 or more yrs of education 
Up to 7 yrs of education

24 (19) 
96 (20)

100 (81) 
393 (80)

1
0.98(0.59-1.61) 0.945

1
0.89(0.51-1.55) 0.698

Family structure
Intact family 
Single parent family 
Reconstituted family

100 (21) 
8 (10) 
12 (21)

374 (79) 
73 (90) 
46 (79)

1
2.44(1.14-5.24)
1.02 (0.52-2.00)

0.022
0.943

1
2.80 (1.25-6.25)
1.07 (0.52-2.18)

0.012
0.846

Father’s level of punishment
Low
High

80 (20) 
40 (19)

328 (80) 
165 (81)

1
1.00 (0.77-1.53) 0.978

1
1.17(0.73-1.15) 0.504

Mother’s level of support
Low
High

94 (21) 
26 (16)

352 (79) 
141 (84)

1
0.69 (0.42-1.11) 0.128

1
0.71 (0.43-1.19) 0.206

Birth order
First child
Second child or more

57 (23) 
63 (17)

193 (77) 
300 (83)

1
1.40 (0.94-2.10)

0.096 1
1.58 (1.02-2.43) 0.037

Sex
Female
Male

52 (17) 
68 (22)

255 (83) 
238 (78)

1.40 (0.93-2.09) 
1 0.100

1.37 (0.85-2.13) 
1

0.156

00
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Area of residence
Urban
Rural

114(21) 
6 (9)

428 (79) 
65 (91)

1
2.88(1.21-6.82)

0.016 1
3.25 (1.32-7.98) 0.010

Frequency of sugar consumption
Up to 4 times/day 
More than 4 times /day

65 (20) 
545 (18)

254 (80) 
239 (82)

1
1.11 (0.74-1.65) 0.603

1
1.38 (0.90-2.13) 0.136

Daily toothbrushing frequency
Once to twice 
Three or more times

58 (21) 
62 (18)

215(79) 
278 (82)

0.82 (0.55-1.23) 
1

0.351 0.69 (0.44-1.08) 
1

0.109

Pattern of dental attendance
Check ups 
In trouble
Never been to the dentist

42 (30) 
65 (14) 
13 (56)

98 (70) 
385 (86) 
10 (44)

1
2.53(1.62-3.96) 
0.33 (0.13-0.81)

0.000
0.016

1
2.77 (1.72-4.48) 
0.34 (0.12-0.89)

0.000
0.028

"Stage III adjusted for all variables
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Chapter III -  Results

3.6.3 Summary - Dental caries

The results of dental caries study can be summarised as follow;

The prevalence of caries free was 19.5%. A higher percentage of caries free 

adolescents were found among those living in non-rural areas, who went to the 

dentist only for check-ups and those from single parent families. Results from 

multivariate analyses showed that adolescents from single parents were 2.80 (1.25- 

6.25) more likely to have dental caries. In addition, those who were the second or 

later child in the family and those who visited the dentist mainly in an emergency 

had an increased risk of experiencing dental caries. Finally, those living in rural area 

were 3.25 (1.32-7.98) more at risk of having dental caries.

The prevalence of high levels of caries was 19.2%. Results from univariate analyses 

showed that the prevalence of high levels of caries was statistically significantly 

higher in adolescents living in rural area, those who visited the dentist only in an 

emergency, whose parents had less than 8 years of education and were in the lower 

income groups. In addition, those who were the second or later child in the family 

and who reported high levels of paternal punishment had greater prevalence of high 

levels of caries.

Results from multivariate analyses showed that females, living in rural areas and 

who were the second or later child born in the family had an increased risk of 

experiencing high levels of caries. In addition, those who reported high levels of 

paternal punishment and whose mothers had less than 8 years of education were 

more likely to have high levels of caries.

Results from the family sub-sample were similar to those described above. 

Multivariate analyses showed that adolescents born in a non-brick house, were
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bottle-fed and who weighted 2500g or less at birth had an increased risk of 

experiencing high levels of caries. In addition, those who reported high levels of 

paternal punishment and who the second or later child in the family had greater 

chances of experiencing high levels of caries.
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Figure 3.4 Concep tual hierarchical framework of the study in dental caries 
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Chapter HI - Results

3.7 The relationship between independent variables and periodontal 

status

This section presents the effects of independent variables on periodontal status. 

Since independent variables, which were only available for the family sub-sample 

showed an effect on the outcome, the explanatory models were developed for both 

Phase I and Phase II. The results of the main study are discussed in Subsection

3.7.1 while the findings of the family sub-sample are examined in Subsection 3.7.2

3.7.1 Phase I (N=652)

The results of univariate analysis between socio-economic measures and bleeding 

gums after probing are shown in Table 3.36. Adolescents from low income families 

and those whose mother and father had less than 8 years of education were 2.07 

(1.45-2.94), 2.25 (1.49-3.40) and 2.21 (1.47-3.34) times respectively more likely to 

have teeth with bleeding gums after probing. In addition, adolescents with high 

plaque scores (7.58 (5.35-10.7), who brushed their teeth less than 2 times a day 

(1.46 (1.07-1.99) and who visited the dentist only when in trouble (1.56 (1.07-2.27) 

had more chance of experiencing bleeding gums after probing. Finally, being from a 

reconstituted family and in school grade 4 or less increased the probability of having 

bleeding gums by 2.00 (1.19-3.17) and 2.83 (1.72-4.65) times respectively (Tables 

3.36 to 3.39).
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Table 3.36 Frequency distribution and results of simple logistic regression of socio
economic circumstances and periodontal status (n=652).

Gums Bleeding OR (95% Cl)

Low High
N (%) N (%

P-values

Overcrowding
Up to 1 person/room 
More than 1 personr/room

293 (54) 251 (46) 1
41 (39) 64 (61) 1.82(1.18-2.79) 0.006

Car ownership
Yes
No

205(58) 148(42) 1
124 (43) 167 (57) 1.86 (1.36-2.55) 0.000

Presence of toilet
Two or more toilets 
One/ no toilet

90 (65) 48 (35) 1
240(47) 267(53) 2.08 (1.41-3.08) 0.000

Social class
High
Low

113(54) 97 (46) 1
186 (50) 189 (50) 1.86 (0.84-1.66) 0.329

Family income
Up to 5 BMW 
More 5 BMW

197(46) 233(54) 1
119(64) 68 (36) 2.07 (1.45-2.94) 0.000

Father’s level of education
8 or more yrs of education 85 (67) 42 (33)
Up to 7 yrs of education 229 (48) 251 (52)

1
2.21 (1.47-3.34) 0.000

Mother’s level of education
8 or more yrs of education 85 (67) 41 (32)
Up to 7 yrs of education 240 (48) 261 (52)

1
2.25(1.49-3.40) 0.000
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Table 3.37 Frequency distribution and results of simple logistic regression of several
variables and periodontal status (n-652).

Gums Bleeding OR <95% Cl)

Low
N (%) N (%)

P-values

Sex
Female
Male

180 (55) 148(45)
155 (48) 169(52)

1
1.32 (0.97-1.80) 0.072

Area of residence
Urban
Rural

296 (52) 276 (48) 1
39 (49) 41 (51) 1.12 (0.70-1.80) 0.615

BMI
Non overweight 
Overweight

278 (53) 246 (47) 1
44 (47) 49 (53) 1.25 (0.80-1.95) 0.308

School grade
Grade 5 or more 
Up to grade 4

309 (55) 257 (45) 1
25 (30) 59 (70) 2.83(1.72-4.65) 0.000

Birth order
First child
Second or more child

140 (52) 125 (48) 1
192 (50) 189 (50) 1.10 (0.80-1.50) 0.542

Level of self-esteem
Low
High

135(53) 121 (47) 1
189(51) 181 (49) 1.06(0.77-1.47) 0.684
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Table 3.38 Frequency distribution and results of simple logistic regression of family 
life variables and periodontal status (n=652).

Gums Bleeding OR (95% Cl) P-values

Low High
N (%) N (%)

Family structure
Intact families 
Single parent families 
Reconstituted families

262 (53) 
48 (57) 
25 (36)

235 (47) 
36 (43) 
45 (64)

1
0.83 (0.52-1.33) 
2.00 (1.19-3.37)

0.452
0.009

Family Relationship 
Father’s level of support

High
Low

244 (51) 
90 (54)

236 (49) 
78 (46)

1
1.11 (0.78-1.58) 0.541

Father’s level of punishment
High
Low

234 (54) 
101 (47)

200 (46) 
114(53)

1.32 (0.95-1.83) 
1

0.096

Mother’s level of support
High
Low

236 (49) 
99 (58)

242 (51) 
73 (42)

1
1.39 (0.97-1.97) 0.066

Mother’s level of punishment
High
Low

202 (51) 
133 (52)

191 (49) 
125 (48)

0.99 (0.72-1.36) 
1

0.970
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Table 3.39 Frequency distribution and results of simple logistic regression of oral 
health behaviour variables and periodontal status (n-652).

Gums Bleeding OR (95% Cl) P-values
Low
U {%)

High 
N (%)

Daily toothbrushing frequency
Three times or more 
Once to twice

199 (56) 
136 (46)

158 (44) 
158 (54)

1
1.46 (1.07-1.99) 0.016

Dental floss frequency
Daily
Never / rarely

36 (53) 
299 (51)

32 (47) 
284 (49)

1
1.06 (0.64-1.76) 0.796

Plaque Scores
Low
High

257 (73) 
78 (26)

96 (27) 
221 (74)

1
7.58 (5.35-10.7) 0.000

Pattern of dental attendance
Check-ups mainly 
In trouble mainly 
Never been to the dentist

236 (50) 
69 (61) 
9 (38)

240 (50) 
58 (39) 
15 (62)

1
1.56(1.07-2.27)
2.55 (1.05-6.22)

0.039
0.252
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The next step was to carry out the multiple logistic regression. First, the level of the 

mother’s education, family structure (determinant factors) and sex were entered into 

the model. Sex was included at this stage of the analysis due to its association with 

bleeding gums after probing as reported in the literature (Jenkins and Papapanou, 

2001). The odds ratio of the mother's levels of education and reconstituted family 

slightly decreases but they remained statistically significant when associated with 

the outcome (Table 3.40 Stage I). In the second stage of modelling the mother's 

level of support and the father's levels of punishment (mediating factors) were 

included in the analysis and their effect assessed in the presence of the first block of 

variables. The odds ratio of reconstituted family at this stage changed from 2.17 

(1.22-3.84) to 2.36 (1.29-4.10) (Table 3.40 Stage II). Taking this model to the last 

stage of analysis, school grade, toothbrushing frequency, pattern of dental 

attendance and plaque scores were added to the model as the third level of 

variables. The magnitude of the effect of the mother’s level of education, family 

structure and school grade decreased while the effect of paternal level of 

punishment increased (Table 3.41 Stage III).

In the final model adolescents, who had a high plaque index and whose mothers 

had less than 8 years of education were 8.75 (5.85-13.0) and 2.00 (1.21-3.32) 

respectively more times to have high numbers of teeth with bleeding gums. In 

addition, being from a reconstituted family with high levels of paternal punishment 

increased the risk of high scores of bleeding gums on probing by 2.10 (1.09-4.05) 

and 1.58 (1.05-2.38) respectively. Finally, adolescents in school grade 4 or lower 

had a greater probability of having high levels of bleeding gums after probing 2.13 

(1.17-3.87) (Table 3.41 Stage III). Further analyses of the data did not show any 

interactions between the independent variables used in the final model.

197



Table 3.40 Frequency distribution and results of logistic regression of the variables included in the study of periodontal status (n=619) - Stage I
and II.

Gums Bleeding

Low High 
N (%) N (%)

Unadjusted 
OR (95% Cl)

P-
values

Adjusted * 
OR(95%CI)

Pwalues Adjusted** 
OR (95%CI)

P-values

Mother’s level of education
8 or more yrs of education 
Up to 7 yrs of education

62 (68) 
240 (48)

39 (32) 
257 (52)

1
2.27 (1.49-3.46) 0.000

1
2.31 (1.51-3.53) 0.000

1
2.25 (1.46-3.47) 0.000

Family structure
Intact families 
Single parent families 
Reconstituted families

255 (53) 
46 (57) 
21 (36)

223 (47) 
35 (43) 
38 (64)

1
0.87 (0.54-1.40) 
2.07 (1.18-3.64)

0.577
0.011

1
0.87(0.53-1.41)
2.17(1.22-3.84)

0.584
0.008

1
0.96 (0.58-1.60) 
2.36 (1.29-4.10)

0.903
0.005

Sex
Female
Male

174 (56) 
149 (48)

137 (44) 
159 (52)

1
1.35 (0.98-1.86) 0.060

1
1.37(0.99-1.89) 0.055

1
1.17 (0.80-1.70) 0.064

Mother’s level of support
Low
High

227 (50) 
95 (57)

224 (50) 
72 (43)

1
1.31 (0.92-1.88) 0.132

1
1.34 (0.94-1.92) 0.409

Father’s level of punishment
Low
High

223 (54) 
99 (48)

188 (46) 
108 (52)

1
1.30 (0.93-1.81) 0.125

1
1.35 (0.98-1.87) 0.101

*Stage I Family structure adjusted for level of education of the mother
**Stage II Family structure and mother level of education adjusted family relationship
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Table 3.41 Frequency distribution and results of logistic regression of the variables included in the study of periodontal status (n=619) -  Stage
III.

Gums Bleeding

Low High
N (%) N (%)

Unadjusted 
OR (96% Cl)

P-values Adjusted 
OR (95% Cl)

P-values

Mother’s level of education
8 or more yrs of education 
Up to 7 yrs of education

83 (68) 
240 (48)

39 (32) 
257 (52)

1
2.27 (1.49-3.46) 0.000

1
2.00 (1.21-3.32) 0.006

Family structure
Intact families 
Single parent families 
Reconstituted families

256 (53) 
46 (57) 
21 (36)

223 (47) 
35 (43) 
38 (64)

1
0.87 (0.54-1.40) 
2.07 (1.18-3.64)

0.577
0.011

1
0.83 (0.46 -1.48) 
2.10(1.09-4.05)

0.539
0.026

Mother’s level of support
Low
High

227 (50) 
96 (57)

224 (50) 
72 (43)

1
1.31 (0.92-1.88) 0.132

1
1.37 (0.88-2.12) 0.158

Father’s level of punishment
Low
High

224 (54) 
99 (48)

188 (46) 
108 (52)

1
1.30 (0.93-1.81) 0.125

1
1.58 (1.05-2.38)

0.027

School grade
Grade 5 or more 
Up to grade 4

301 (55) 
22 (29)

242 (45) 
54 (71)

1
3.05 (1.80-5.15) 0.000

1
2.13(1.17-3.87) 0.012

Plaque scores
Low
High

248 (74) 
75 (26)

89 (26) 
207 (74)

1
7.69 (5.37-11.0) 0.000

1
8.75 (5.85-13.0) 0.000
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Sex
Female
Male

174 (56) 
149 (48)

137 (44) 
159 (52)

1
1.35 (0.98-1.86) 0.060

1
0.68 (0.46-1.02) 0.065

Daily toothbrushing frequency
Once to twice 
Three or more times

Pattern of dental attendance
Check ups 
In trouble
Never been to the dentist

131 (47) 
192 (56)

88 (62) 
226 (50) 
9 (37)

145 (53) 
151 (44)

54 (38) 
227 (50) 
15 (62)

1.40(1.02-1.93)
1

1
1.63(1.11-2.40) 
2.71 (1.11-6.63)

0.035

0.012
0.028

1.00 (0.68-1.47) 0.969
1

1
1.24(0.79-1.96) 0.338
1.28 (0.46-3.59) 0.631

*Stage III adjusted for all variables
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3.7.2 Phase H - Family sub-sample (N=311)

3.7.2.1 Selecting the variables to build the models

As with high levels of caries, the first step of data analysis in this phase of the study 

was to select which of the indicators of material deprivation at birth and at present 

stage of life should be used to build the models. Unadjusted results of bleeding 

gums on probing and adolescents’ family material deprivation at birth are 

summarised in Table 3.42. Except for house ownership, all other indicators were 

statistically significantly associated with bleeding gums after probing. Adolescents 

with high number of teeth with bleeding gums after probing were born in 

overcrowded homes (54% vs. 42%, p=0.025, X )̂, did not have a toilet inside in the 

house (61% vs. 42%, p=0.002, X )̂ and their family did not have a car (54% vs. 34%, 

p=0.000, X )̂. In addition, those who were living in a non-brick built house (53% vs. 

37%, p=0.005, X .̂) and those who did not have piped water (62% vs. 44%, p=0.026, 

X )̂ in their house had more teeth with bleeding gums on probing.

Overcrowding and car ownership at present stage of life were the material 

deprivation indicators statistically significantly related to bleeding gums after 

probing. Adolescents who were living in overcrowded homes and those whose 

families did not have a car were 1.89 (1.01-3.52) and 1.80 (1.14-2.83) times more 

likely to have high levels of bleeding gums after probing.
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Table 3.42 Frequency distribution and results of simple logistic regression of material 
deprivation indicators of adolescents’ family at their birth and at present stage of life, 
by periodontal status in a sub-sample of 311 adolescents.

Variable Gums Bleeding OR 95%CI P-values
Low High
N (%) N {%)

At birth
House material

Brick
Others

72 (63) 
93 (47)

42 (37) 
103 (53)

1
1.89 (1.18-3.04) 0.008

Overcrowding
Up to 1 p/r 
More than 1 p/r

104 (58) 
61 (46)

75 (42) 
71 (54)

1
1.61 (1.02-2.53) 0.038

Car ownership
Yes
No

75 (66) 
90 (46)

39 (34) 
107 (54)

1
2.28 (1.41-3.68) 0.001

House tenure
Yes
No

66 (58) 
99 (50)

47 (42) 
99 (50)

1
1.40 (0.88-2.23) 0.154

Presence of toilet
Yes
No

131 (58) 
33 (39)

94 (42) 
52 (61)

1
2.19(1.31-3.65) 0.003

Piped water
Yes
No

149 (56) 
16 (38)

119(44) 
26 (62)

1
2.03 (1.04-3.96) 0.037

At present stage of life - 13 years

House Material
Brick
Others

123 (55) 
42 (48)

101 (45) 
45 (52)

1
1.30 (0.79-2.14) 0.293

Overcrowding
Up to 1 p/r 
More than 1 p/r

134 (58) 
31 (38)

96 (42) 
50 (62)

1
1.89 (1.01-3.52) 0.045

Car ownership
Yes
No

104 (60) 
61 (45)

71 (40) 
75 (55)

1
1.80 (1.14-2.83) 0.011

House tenure
Yes
No

101 (51) 
64 (58)

99 (49) 
47 (42)

1
0.74(0.46-1.19) 0.226

Presence of toilet
Two or + toilets 
One /none toilet

41 (63) 
123 (50)

24 (37) 
122 (50)

1
1.69 (0.96-2.97) 0.066

Piped water
Yes
No

165 (53) 146(47) - -

2 0 2
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The next step of analysis was to adjust the variable “at birth” for the variable “at 

present stage of life” and vice-versa. First, the effect of house material at birth on the 

outcome was assessed. The variable was initially adjusted for the same variable at 

present stage of life. A decrease in the estimator of house material at birth was 

observed. However, its effect remained statistically significantly associated with the 

outcome. Adolescents bom in non-brick built houses were 1.18 (1.14-2.99) times 

more likely to have high scores of bleeding gums after probing. In a second model, 

house material at birth was adjusted for the number of toilets at present stage of life. 

Once again the effects of the variable at birth was stronger than the variable at 

present stage of life (Table 3.43).

A second model assessed the effect of car ownership at both periods of the 

adolescents’ life. The adjusted results showed that the estimator of car ownership at 

birth increased when adjusted for the same variable at present stage of life. 

Adolescents, whose families had a car at the time they were born had 2.00 (1.19- 

3.35) more chances to have bleeding gums on probing (Table 3.43). By contrast, the 

effect of car ownership at present stage life decreased when adjusted for car 

ownership at birth c and the variable was not statistically significantly associated 

with the outcome.

In the next model the effect of overcrowding at birth and at present stage of life were 

adjusted for each other. Overcrowding at present stage of life had a stronger effect 

on high levels of bleeding gums on probing. The odds ratio of overcrowding at 

present stage of life increased from 1.89 (1.01-3.52) to 2.04 (1.18-3.51) (p=0.010) 

after adjustment. On the other hand, the odds ratio of overcrowding at birth 

decreased and the variable was not statistically significantly related to the outcome 

(p=0.229) after adjustment for overcrowding at present (Table 3.43).
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Table 3.43 Adjusted odds ratio for material deprivation of adolescents’ family at birth and at current life and periodontal status in a sub-sample of 
311 adolescents.

Variables Unadjusted 
OR (95% Cl)

P-values Adjusted
OR(95%C|)

P-values

House material
House material at birth ("brick vs. non-brick) 1.89 (1.18-3.04) 0.008 1.18(1.14-2.99)^ 0.013
House Material at present ("brick vs. non-brick) 1.30 (0.79-2.14) 0.293 1.15(0.69-1.92)^ 0.582

Overcrowding
Overcrowding at birth ("over vs. non-over) 1.61 (1.02-2.53) 0.038 1.34 (0.83-2.16) ^ 0.229
Overcrowding at present ("over vs. non-over) 1.89 (1.01-3.52) 0.045 2.04 (1.18-3.51)^ 0.010

Car ownership
Car ownership at birth ("yes vs. no) 2.28 (1.41-3.68) 0.001 2.00 (1.19-3.35)1 0.009
Car ownership at present ("yes vs. no) 1.80 (1.14-2.83) 0.011 1.39 (0.84-2.27X 0.192

House tenure
House tenure at birth ("yes vs. no) 1.40 (0.88-2.23) 0.154 1.53(0.94-2.49)1 0.080
House tenure at present ("yes vs. no) 0.74(0.46-1.19) 0.226 0.67(0.41-1.09)^ 0.114

Presence of toilets
Toilet at birth ("yes/no) 2.19(1.31-3.65) 0.003 2.04(1.21-3.43)1 0.007
No of toilet at present ("2 or +/1 or no toilets) 1.69 (0.96-2.97) 0.066 1.47(0.83-2.63)2 0.183

Presence of toilets/ overcrowding
Toilet at birth ("yes/no) 2.19(1.31-3.65) 0.003 1.39 (0.78-2.49)1 0.262
Overcrowding at present ("over vs. no-over) 1.89 (1.01-3.52) 0.045 2.07 (1.21-3.53)2 0.008

House material/presence of toilet
House material at birth ("brick/others) 1.89 (1.18-3.04) 0.008 1.80 (1.11-2.90)1 0.016
No of toilet at present (2 or +/1 or no toilets) 1.69(0.96-2.97) 0.066 1.56(0.88-2.76)2 0.125

Piped water /presence of toilet
Piped water at birth ("yes/no) 2.03 (1.04-3.96) 0.037 1.86 (0.94-3.67)1 0.070
No of toilet at present (2 or +/1 or no toilets) 1.69(0.96-2.97) 0.066 1.55(0.87-2.74)2 0.132

NJ
2

* The reference category for both at birth and at present
1 adjusted for the variable at current stage of life
2 adjusted for the variable at birth
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Finally, piped water at birth was adjusted for the number of toilets inside the house 

at present. Piped water at birth was not adjusted for piped water at present because 

the latter did not show any variation amongst the sample (Methodology Subsection 

2.8.5.4.1.2). Therefore, a correspondent variable “at present life”, here represented 

by the number of toilets inside the house, was used in the model. The adjusted 

results showed that piped water at birth did not have a statistically significant effect 

on bleeding gums on probing (Table 3.43).

To summarise, house material and car ownership at birth and overcrowding at 

present stage of life were the variables which remained statistically significantly 

associated with the outcome after being adjusted for the other variables.

In a further step, univariate analysis tested the relationship between independent 

variables (socio-economic status measured only at present stage of life, 

characteristics of adolescents’ birth and first years of life, family related factors and 

oral health behaviour) and high levels bleeding gums after probing. Results of this 

analysis are summarised in Tables A.10 to A. 14, Appendix 14.

Table A. 10 Appendix 14 displays the results for social economic indicators 

measured at present stage of life. Adolescents from low social class backgrounds 

were 1.75 (1.04-2.94) times more likely to have bleeding gums after probing. In 

addition, those families earning 5 or less BMW had 1.97 (1.22-3.19) more chances 

to have high scores of bleeding gums after probing. Finally, having a mother and a 

father with less than 8 years of formal education increased the risk of having 

bleeding gums by 2.45 (1.37-4.39) and 2.11 (1.17-3.82) respectively.

None of the characteristics of adolescents' birth and first years of life variables were 

statistically significantly related to the outcome (Table A.11 Appendix 14).
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Results of simple logistic regression showed that school grade, family structure; sex, 

dental attendance and levels of plaque were statistically significant associated with 

bleeding gums on probing. Being a boy and being from a reconstituted family 

increased the probability of having high scores of bleeding gums by 1.80 (1.14-2.82) 

and 3.95 (1.41-11.0) times respectively. In addition, those in lower grades at school 

were 3.35 (1.55-7.22) times more likely to have higher scores of bleeding gums. 

Finally, high levels of plaque and going to the dentist only when in trouble also 

increased the risk of bleeding gums on probing by 9.83 (5.84-16.5) and 1.87 (1.09- 

3.20) respectively (Tables A.10 to A.14 Appendix 14).

3. Z 2.2 Building the models

Multiple logistic regression analyses was carried out in three stages, following the 

same strategy as adopted for the other outcomes. Table 3.44 displays the results of 

the first stage. At this point, house material at birth, the mother's level of education 

and family structure (determinant factors) were entered into the model with sex. The 

effect of both mother’s education level and reconstituted families decreased while 

the effect of house material at birth slightly increased (Table 3.44 Stage I). In the 

second stage, the father's level of punishment (mediating factor) was added to the 

model and its effect assessed in the presence of the first block of variables. The 

results of this stage remained virtually the same (Table 3.44 Stage II). Finally, the 

third block of variables (school grade, plaque scores, dental attendance and 

toothbrushing frequency) were included in the model and their effect assessed in the 

presence of the first and second block of variables. A decrease in the odds ratio of 

the mother's level of education, sex, school grade and pattern of dental attendance 

were observed and the three latter variables were not statistically significantly 

related to the outcome. The odds ratio of reconstituted family remained virtually the
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same while a slight increase was observed in the effect of house material at birth 

(Table 3.45 Stage III)

In the final model, adolescents from reconstituted families born in non-brick built 

houses had 3.75 (1.14-12.3) and 2.28 (1.24-4.20) times respectively more chance to 

have bleeding gums after probing. In addition, those with high scores of plaque and 

those whose mother had less than 8 years of education were more likely to have a 

high number of teeth with bleeding. The odds ratios were 2.12 (1.03-4.36) and 12.6 

(6.67-23.8) respectively (Table 3.45).
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Table 3.44 Frequency distribution and results of logistic regression of the variables included in the study of periodontal status (n=308) - Stage I
and 2.

Gums Bleeding Unadjusted P-values Adjusted * P- Adjusted** P-values

Low 
N (%)

High 
N (%)

OR (95% Cl) OR (95%CI) values OR (95%CI)

House material at birth
Brick 
Non brick

93 (48) 
71 (63)

102 (52) 
42 (37)

1
1.85 (1.15-2.97) 0.001

1
1.88 (1.14-3.12) 0.013

1
1.86 (1.12-3.08) 0.015

Mother’s level of education
8 or more yrs of education 
Up to 7 yrs of education

46 (70) 
118(49)

20 (30) 
124 (51)

1
2.41 (1.35-4.32) 0.003

1
2.13(1.16-3.90)

0.014 1
2.10(1.15-3.85) 0.016

Family structure
Intact families 
Single parent families 
Reconstituted families

128 (54) 
31 (62) 
5 (24)

109 (46) 
19 (38) 
16 (56)

1
0.72 (0.38-1.34) 
3.75 (1.33-10.5)

0.303
0.012

1
0.67(0.36-1.33) 
3.43 (1.18-9.95)

0.030
0.279
0.023

1
0.75(0.38-1.50) 
3.50 (1.20-10.0)

0.430
0.021

Sex
Female
Male

93 (61) 
71 (46)

60 (39) 
84 (54)

1
1.83(1.16-2.88) 0.009

1
1.95 (1.21-3.15) 0.006

1
1.96(1.21-3.17) 0.006

Father’s level of punishment
Low
High

51 (55) 
65 (57)

42 (45) 
50 (43)

1
1.36 (0.84-2.20) 0.201

1
1.23 (0.72-2.09) 0.439

''Stage I family structure adjusted for level of education of the mother
''*Stage II family structure and mother level of education adjusted family relationship
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Table 3.45 Frequency distribution and results of logistic regression of the variables included in the study of periodontal status (n=308) - Stage
III.

Gums Bleeding

Low High 
N (%) N (%)

Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)

P-values

House material at birth
Brick 
Non brick

93 (48) 
71 (63)

102 (52) 
42 (37)

1
1.85 (1.15-2.97) 0.001

1
2.28 (1.24-4.20) 0.008

Mother’s level of education
8 or more yrs of education 
Up to 7 yrs of education

46 (70) 
118(49)

20 (30) 
124 (51)

1
2.41 (1.35-4.32) 0.003

1
2.12(1.03-4.36) 0.041

Family structure
Intact families 
Single parent families 
Reconstituted families

128 (54) 
31 (62) 
5 (24)

109 (46) 
19 (38) 
16 (56)

1
0.72(0.38-1.34) 
3.75 (1.33-10.5)

0.303
0.012

1
0.63 (0.27-1.44) 
3.75 (1.14-12.3)

0.279
0.030

Father’s level of punishment
Low
High

51 (55) 
65 (57)

42 (45) 
50 (43)

1
1.36 (0.84-2.20) 0.201

1
1.42 (0.77-2.63) 0.257

School grade
Grade 5 or more 
Up to grade 4

154 (57) 
10 (28)

118(43) 
26 (72)

1
3.39(1.57-7.30) 0.002

1
2.17(0.86-5.46) 0.098

Plaque scores
Low
High

127 (77) 
37 (26)

38 (23) 
106 (74)

1
9.57 (5.68-16.1) 0.000

1
12.6 (6.67-23.8) 0.000
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Sex
Female 93 (61) 60 (39) 1 0.009 1 0.441
Male 71 ((46) 84 (54) 1.83(1.16-2.88) 0.78 (0.41-1.46)

Daily toothbrushing frequency
Once to twice 68 (51) 66 (49) 1.19(0.76-1.86) 0.440 0.87 (0.48-1.56) 0.650
Three or more times 96 (55) 98 (45) 1 1

Pattern of dental attendance
Check ups 51 (65) 27 (35) 1 1
In trouble/never been to the dentist 113(49) 117 (51) 1.95(1.14-3.33) 0.014 1.28 (0.65-2.52) 0.462

**Stage III adjusted for all variables
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3.7.2.3 Testing alternative models

Since adjusted results of car ownership at birth and overcrowding at present stage 

of life had an effect on the outcome, the models were also tested using these 

variables. When overcrowding at present stage of life was added to the model it 

substantially changed the effect of the mother's level of education. Thus, the 

correlation between these two variables was tested. The results showed that 

overcrowding at present stage of life was statically significantly correlated to 

mothers' education level (r= 0.375 p=0.000). If two variables highly correlated are 

added to the model together, one may obscure the effect of each other (Altman,

1996). It was decided to keep the mother's level of education based on the 

theoretical importance of the variable described in the literature (Methodology 

Subsection 2.8.5.4.1.3). Regarding car ownership, no major changes in the final 

results of the model were observed. House material was used to represent the 

material circumstances of the family at birth since it was used in the models for the 

other outcomes.
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3.7.3 Summary - Periodontal disease status

More than half of the sample presented with low levels of gingival bleeding after 

probing (53.1%).

All the indicators of socio-economic circumstance namely family income, parent’s 

level of education, car ownership, overcrowding and numbers of toilet inside the 

house, were significantly associated with high levels of bleeding. In addition, 

adolescents from reconstituted families and who were at lower school grade had 

higher levels of gingival bleeding after probing. Finally, those who brushed their 

teeth less often and had more plaque had higher levels of gingival bleeding after 

probing.

Results from the multivariate analyses showed that adolescents who were at lower 

school grade and mothers with less than 8 years of education had a high probability 

of experiencing higher levels of gingival bleeding after probing. In addition, having 

high levels of plaque and being from a reconstituted family with high levels of 

paternal punishment increased the risk of gingival bleeding after probing.

Results from the family sub-sample were very similar to those from the whole 

sample. Adverse socio-economic circumstances at time of the adolescents’ birth 

increased the risk of having high levels of gingival bleeding. All variables which were 

important determinants of high levels of bleeding in Phase I of the study were also 

important in Phase II, except the estimates and confidence interval were different.

2 12



O R=2.10

OR=2.00

0R = 1.58

OR =2.13

0R = 8.75
High levels of 
Bleeding on 

probing

OR= 1.86

stage

Stage

Stage

Sex

Family relationship 
Levels of paternal 

punishment

Reconstituted families

Family structure

School grade 
Grade 4 or lower

Poor childhood/ socio
economic environment 

Mother level of education

Poor socio-economic 
environment at birth 

House material

Poor childhood habits 
High levels of plaque scores

w
Figure 3.3 Concep tual hierarchical framework of the study in periodontal health status 
Dotted narrow arro ivs show mediating factors and solid arrows show the direct effect.



Chapter III -  Results

3.8 Summary o f  the results

The results of this chapter can be summarised as follows. First, there was a fairly consistent 

relationship between family related factor and all outcomes. Family structure and level of 

paternal punishment were statistically significantly related to traumatic dental injuries, 

periodontal status and dental caries status. Adolescents from reconstituted families were 

more likely to have high levels of gingival bleeding and to experience more traumatic dental 

injuries. In addition, those from single parent families were more likely to be caries free. 

Furthermore, adolescents who reported high levels of paternal punishment had more 

chances of having traumatic dental injuries, high levels of gingival bleeding and high levels 

of caries. Finally, an interaction between reconstituted families and levels of paternal 

punishment was found among those who had more traumatic dental injuries.

Social economic circumstances in both periods of life at birth and at present stage of life 

were statistically significantly associated with oral health status. Mother’s level of education 

was significantly associated with high levels of caries and high levels of gingival bleeding. In 

addition, adolescents with high levels of caries and high levels of gingival bleeding were 

significantly more likely to be bom in a non-brick house when compared to those bom in 

brick houses.

There was an effect of other early life variables such as birth weight and feeding practices 

on high levels of caries. Low birth weight children bom with and who were bottle-fed were 

more likely to have high levels of caries when compared to those with adequate birth weight 

and who were breast-feed. In addition, those who were the first child bom in the family were 

significantly more likely to be caries free. By contrast, those who were the second or older 

child were significantly more at risk of experiencing high levels of caries.
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Several aspects of behaviour were associated with one or more outcomes. For example, 

school grade was related to both periodontal status and traumatic dental injuries. Those in 

the lower school grade for their age were more likely to have high level of gingival bleeding 

after probing and more traumatic dental injuries. In addition, those who had high levels of 

plaque were more likely to have bleeding gums after probing. Moreover, those who visited 

the dentist for check ups were more likely to be caries free. Finally, overweight adolescents 

were more likely to have traumatic dental injuries. Although, this variable was only of 

marginal significance.

Among the confounding factors, area of residence was significantly associated with high 

levels of caries and caries free status while, gender was significantly related to traumatic 

dental injuries. Males were more likely to experience traumatic dental injuries
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Discussion

4.1 Introduction

The life course approach is a valuable way of studying social variations in health (Kuh 

and Ben-Shlomo, 1997; Davey Smith et al., 1997; Wadsworth, 1997). It proposes a 

dynamic framework where intrinsic factors interact with extrinsic factors in a way that 

structure life opportunities in such that advantages or disadvantages cluster at specific 

points in life and accumulate over the life course. It is argued that the differences in 

health may be biological correlates of this process of hazard accumulation.

This project was designed to test for the first time whether both social and psychosocial 

environments in early life and life course can explain differences in oral health among 13 

year old Brazilian adolescents. To our knowledge these concepts and their applicability 

has not been tested in dentistry before. Family life (family relationship and family 

structure) and socio-economic circumstances (at birth and at present) have been 

examined, both in respect of their possible direct effects on adolescents' oral health and 

more indirect links via processes associated with oral health behaviour.

The hypothesis that was tested in this thesis was that adolescents who live or lived in a 

supportive and favourable socio-economic and family environment in early life and 

during their life course will tend to have a better oral health status than those who live or 

lived in a non-supportive and adverse socio-economic and family environment in early 

life and life course. In addition, it is hypothesised that adverse socio-economic and family 

environment in early life and life course would alter the subject's biological and social 

resources favouring the occurrence of disease in adolescents from low socio-economic
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backgrounds. In line with the hypothesis, the main findings suggested that socio

economic circumstances at birth and at present, family structure and family relationship 

are important factors influencing adolescents' oral health. In addition to their distal 

effects, many of these factors are interrelated, suggesting many possible pathways.

The discussion of how the findings of the study are integrated in the early life and life 

course theory will follow the theoretical framework of the study outlined in the Subsection

1.3 Figures 1.9 to 1.11 as a guide. Firstly, the results for the dental caries are discussed, 

followed by a discussion of the findings related to periodontal status and then traumatic 

dental injuries. Next, the study limitations and methodological constraints are considered. 

Finally, conclusions are drawn to link the present study to ongoing research and policy

making processes.

4.2 Dental caries

The findings of this study provide some support for the argument that dental caries 

experience is “programmed” in utero or early life as for the occurrence of chronic 

diseases (Barker, 1998). The term programming has been used to describe the process 

whereby a stimulus or insult (for example, mothers’ health during pregnancy, birth 

weight, premature birth, breast feeding or childhood infection) during critical periods of 

development has lasting or lifelong effects on the structure or function of organs, tissues 

and body systems (Barker, 1998). This study showed that a higher prevalence of caries 

in adolescents was associated with biological risk factors in utero and early life, such as 

being a girl, having a low birth weight, being bottle-fed and being the second or later 

child.

These findings raise the question of how gender, birth weight, bottle-feeding and birth 

order programme an individual’s childhood risk of having dental caries. It may be
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hypothesised that low birth weight, which is associated with maternal nutrition and 

poverty, may affect the formation of the organic dental matrix causing hypoplasia 

(Sweeney and Guzman, 1966; Sweeney et al., 1969; Sweeney, 1971; Enwonwu, 1973; 

Seow et al., 1984; 1987; Seow, 1996; Jonhsen et al., 1984; Li et al., 1995). Enamel 

hypoplasia and the consequent enamel defects are more readily colonised by Mutans 

Streptococci (Li et al., 1996; Seow, 1998). Enamel hypoplasia is associated with dental 

caries later in life and could be a strong dental caries predictor (Weinstein, 1998). In 

addition, malnourished children, who have associated enamel defects, have a reduced 

saliva secretion rate, buffering capacity, lower Ca^  ̂ and protein secretion in stimulated 

saliva and impaired immunological and agglutinating defence factors in unstimulated 

saliva (Johansson et al 1994, 1992). Therefore, it is plausible that biological risk factors 

in utero and early life may determine higher caries prevalence in adolescents.

This broad hypothesis of chronic causation raises interesting questions about the 

possible underlying long-term biological risk processes. Do exposures in later life simply 

add additional risk or do they interact with the exposure that occurred during critical 

periods? To what extent is programming reversible? The hypothesis also challenges 

social explanations of disease variation, which may operate independently or in 

conjunction with these biological processes throughout life. A life course approach offers 

an alternative way of linking early life factors to adolescent disease. It suggests that 

throughout the life course, exposures or insults gradually accumulate through episodes 

of illness, adverse environmental conditions and behaviour increasing the risk of chronic 

disease and mortality. Accumulation of risk is different from programming in that it does 

not require the notion of critical periods.

This study showed that risk factors throughout the life of adolescents combine to 

influence disease risk as an integral part of this approach. There are many ways that 

socio-economic factors throughout the life course affect adolescent dental caries. First,
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there was a statistically insignificant trend for socio-economic indicators in early life to be 

associated with low birth weight, birth order and feeding practices. For example, 

overcrowding in early life was related to low birth weight (OR 1.60 01=0.75-3.40) 

p=0.217), birth order (OR=2.48 01=1.51-4.05 p=0.0001), and feeding practices (0R=1.19 

01 (0.58-2.42) p=0.629), which is part of the described long-term biological chain of risk. 

The association between low birth weight and adolescent dental caries may be due to 

social as well as biological pathways. Therefore, it is not clear whether the subsequent 

development of dental caries represents biological sequelae or social influences on oral 

health. Similarly, feeding practices were related to socio-economic circumstances. 

Mothers from low socio-economic groups were more likely to adopt bottle-feeding 

behaviours.

Second, a chain of risk was identified. It began with a socially compromised start to life 

that operated through life course partly via family structure and partly via educational and 

other learning experiences that affected disease through exposures to causal factors 

with known biological pathways, such as high sugar consumption in adolescent life. In 

this study, the expected association between sugar consumption and dental caries was 

not found. Similar results have been reported in another Brazilian study (Marcenes, 

1991). This may be explained by the high sugar consumption among children and 

adolescents in Brazil. One may explain this result by looking at the dose response 

relationship curve between sugar consumption and presence of caries. The dose 

response curve (8 shape) shows that beyond a certain rise in caries the curve flattens 

out, so that increasing the sucrose content of the diet beyond a certain level does not 

increase the risk of having caries.

However, high levels of sugar consumption, low daily toothbrushing and dental 

attendance were associated with socio-economic indicators such as mother and father's 

education level and family income. Most interestingly, socio-economic condition was
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Strongly correlated with area of residence, which in turn was the strongest predictor of 

adolescent dental caries. It is reasonable to assume that the former is a determinant of 

the latter. Thus, an adverse socio-economic environment throughout upbringing in a 

more deprived area, which reduced the chance of access to fluoridated water among 

other disadvantages, in turn increased the risk of having high levels of dental caries 

experience in adolescence. Also, adolescents from single parent families were more 

likely to have high levels of caries. For this group, a similar pathway to that outlined 

above was identified. In addition, socio-economic indicators were correlated with having 

a single parent, which in turn was associated with sugar consumption, low daily 

toothbrushing and dental attendance.

Causal factors in each life stage include physical hazards and behaviours with known 

biological pathways, but also may include stressful life conditions, which affect biological 

resources through psychosocial processes which are only beginning to be understood. 

The results of this study demonstrated that the association between socio-economic 

circumstances and family life and dental caries remained statistically significant after 

adjusting for sugar consumption low daily toothbrushing and dental attendance. It may 

be hypothesised that these experiences in the chain may cause psychological distress 

and psycho-neuro-immunological responses to environmental stressors (Brunner and 

Marmot, 1999) leading to a low immune response. This in turn, increases the risk of 

developing dental caries in adolescence through this biological pathway. This study did 

not measure psycho-endocrine responses. However, exploratory data analysis showed 

that adolescents from single parents had less support from parents and lower self

esteem, which is known to reduce the immune response (Stansfeld, 1999), and to favour 

the occurrence of dental caries. Poor family functioning and childhood socio-economic 

restrictions may set a chain of adversity into motion by inhibiting the acquisition of 

individual social resources, here represented by school performance and self-esteem, 

which may lead to poor immune response and to high levels of dental caries.
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Thus, biological and social risk factors at each stage may be linked to form pathways 

between early life experiences and adolescent disease. The chain of risk identified in this 

study resembles the one described for chronic diseases (Kuh et al., 1997), and 

demonstrates how experiences in early life increase the likelihood of future events that in 

turn lead to a change in the risk of higher levels of dental caries in adolescents.
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4.3 Periodontal disease

The results from the study of periodontal diseases provide further support to the 

hypothesis that variations in oral health can be studied most productively in terms of the 

life course approach linking early life and life course factors to oral health in adolescents. 

Several indicators of socio-economic circumstance measured in both early and present 

life had a strong impact on periodontal status. Car ownership, overcrowding, presence of 

toilet, and materia! with which the house was built were especially important at the period 

when the adolescents were born. In present life, car ownership, overcrowding and 

number of toilets were also important determinants of periodontal diseases. When 

current and early life socio-economic indicators were entered together on the regression 

equation, both remained statistically significant indicating an impact of the same socio

economic risk factor in different periods of life. Moreover, mother's and father's level of 

education, which is a quite stable measure of socio-economic condition through life and 

family income at present had a strong effect on levels of gingival bleeding. Furthermore, 

it was observed that adverse family life environment had a negative effect on 

adolescents' periodontal status. Thus, it is likely that in early life and throughout the life 

course, exposures or insults have gradually accumulated through episodes of illness, 

adverse environmental conditions and behaviour increasing the risk of periodontal 

diseases in adolescent life.

As demonstrated for dental caries, a likely pathway would be that poor material and 

family life environment in childhood might lead to poor individual social resources such 

as learning performance and self-esteem, which in turn might lead to poor oral health 

behaviour and subsequently higher levels of gingivitis. Adolescents from non-nuclear 

families and living in adverse socio-economic conditions may suffer from high levels of 

psychosocial distress, which in turn may affect their cognitive ability and their schooling. 

Education resources would affect their health behaviour, such as oral hygiene, and
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subsequently lead to high levels of gingival bleeding. In addition, a plausible biological 

pathway was identified.

It is possible that both socio-economic and family environment may have undermined 

biological resources throughout psychosocial development. The biological pathway for 

the relationship between early life and life course and periodontal health later in 

adolescent life is based on the biological imprint hypothesis (Barker, 1998). As discussed 

previously some factor or factors during early childhood, such as, poor nutrition has a 

biological imprint in the human organism in a way that makes it more susceptible to 

illness later in life (see Subsection 1.2.3).

The latency model or biological programming hypothesis suggests that there is a lifelong 

impact of early insults in life on the development of the brain and on the immune system 

(Barker, 1998). It is suggested that early undernutrition adversely affects neurological, 

cognitive and emotional development (Barker, 1998). As with other tissues, 

undernutrition generally affects those parts of the brain that are undergoing rapid 

differentiation at the time. Hormone concentrations also influence brain development. 

Corticosteroids affect the rate of brain cell acquisition whereas thyroid hormones affect 

timing of periods of rapid brain cell division (Barker, 1998).

Studies in animals have suggested that a stressful life condition in early life produce 

excess of cortisol which is toxic to nerve cells in the hippocampus. A lifetime exposure to 

high cortisol would then affect the rate of loss of nerve cells in the hippocampus. This in 

turn would affect cognitive functions (Saposlky, 1997) and the immune response to 

stressors (Stansfeld, 1999).

Periodontal disease is caused by pathological reaction to dental bacterial plaque 

(Schluger et al., 1977; Grant et al., 1988; Lindhe, 1989; Ramfjord and Ash, 1989) and is

224



Chapter I V -  Discussion and Conciusions

influenced by the resistance of the host. There are two host resistance mechanisms 

which could influence periodontal disease occurrence: saliva and the immunologic 

system.

There is evidence that stress may affect salivary flow, which plays an important role in 

periodontal disease occurrence (Scannapieco and Levine, 1990). First, the non-immune 

and immune components of saliva provide an initial protective barrier against the 

invasion of foreign substances and pathogens in the oral cavity (Mandel, 1987). In 

addition, antibodies may inhibit the adherence of microorganisms in the plaque (Genco, 

1990). Finally, a decrease in salivary flow causes alterations in both the amount and 

bacteriological composition of the plaque.

The other route by which stress can affect periodontal disease is through the 

immunological system. Antibodies exert their effect on periodontal disease in two stages 

-  may inhibit adherence of microorganisms during the colonisation and later kill 

pathogenic microorganisms. Firstly, in the colonisation stage, antibody-mediated 

inhibition of adherence may play a decisive role in determining which microorganisms 

colonise the gingival margin. Later, in the presence of gingival inflammation, gingival fluid 

antibodies may further limit colonisation of the subgingival area by periodontopathic 

organisms (Genco, 1990). Similarly, antibodies may inhibit the adherence of 

microorganisms to the dental plaque and later limit its colonisation (Killian and Bratthall, 

1986).

Of course, the mechanisms outlined above are unlikely to effect the levels of gingivitis in 

this sample of adolescents. A compromised host immune system may, however, favour 

the development of more advanced forms of periodontal disease later on in the life of 

these subjects.
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The results of this study also demonstrated that adolescents born in adverse socio

economic circumstances (overcrowding, non-brick house, low income) may have 

experienced a higher level of stress which thus compromised their host resistance 

mechanisms and in turn would make them more vulnerable to high levels of bleeding. 

For example, adolescents living in a non-brick house when they were bom, those whose 

mothers have low levels of education, those from reconstituted families with high levels 

of paternal punishment were more likely to have high levels of gum bleeding. These 

situations may have caused more anxiety, psychological stress and depression in the 

adolescents. These in turn decrease salivary flow, which may increase occurrence of 

gingival bleeding (Scannapieco and Levine, 1990).

Although there is a possible biological pathway in which early life may affect periodontal 

status later in life, a more plausible view would be that socio-psychological life course 

effects behaviour. The results of this study strongly suggested that the socio-economic 

and family environment influence periodontal health through the acquisition of risk 

related behaviour.

A clear pathway by which socio-economic environment in early life and throughout the 

life course may have influenced the acquisition of risk behaviour related to periodontal 

diseases was identified. First, adverse material circumstances at the start of life, such as 

limited access to housing amenities, may have influenced the development of oral health 

behaviour. For example, adolescents who were born in an overcrowded conditions and 

who did not have a toilet inside the house were OR=1.73 CI=1.10-2.73 and OR=2.30 

Cl=1.38-3.84 more likely to brush their teeth less often. In addition there was a trend 

among those who were born in overcrowded housing and who did not have a toilet inside 

the house not to use dental floss (OR=1.20 Cl= 0.60-2.40) and (0R= 0.53 CI=0.67-2.49) 

respectively. The lack of these basic amenities might compromise the family's oral health 

behaviours necessary for the maintenance of periodontal health. Considering that
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adoption of consistent behaviour takes place at home and the parents, especially the 

mother, are the primary models for behaviour (Blinkhorn, 1981) and considering also that 

health behaviours which are learned and maintained in early childhood are assumed to 

be less liable for change later in life (Sheiham, 1986), it is plausible to suggest that the 

adverse socio-economic conditions in early life might influence the development of 

health behaviour practices. This in turn increases the probability of having periodontal 

disease later in adolescence.

Further, adverse social economic circumstances in early life may have also 

compromised the beginning of the development of individual social resources. For 

example, the results of this study demonstrated that family socio-economic 

circumstances, such as parental education levels and family income, were highly 

statistically significantly associated with an adolescents’ educational progress. Both low 

educational progress and adverse family socio-economic circumstances were highly 

significantly associated with low toothbrushing frequency and not using dental floss. 

These in turn were associated with high levels of plaque, which was the most important 

predictor for gingival bleeding.

These findings are in line with other medical studies that tested the life course theory. 

Several studies have shown strong relationships between material circumstances such 

as house tenure and access to car (Macintyre et al., 2000), level of education (Davey 

Smith et al., 1998), social class (Davey Smith et al., 1997; Kaplan et al., 1990) and 

health. In addition, the results of the study are also similar to a dental study that showed 

adolescents from low socio-economic backgrounds have more periodontal diseases 

(Weissenbach et al., 1995; Taani, 1996).

The results of this study demonstrated that the association between family structure and 

family relationship also remained significant after adjusting for socio-economic
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conditions. As discussed previously, family life also contributes to the individual’s social 

resources, which is one of the most important influences on behaviour. Thus, the effect 

of dissension in the family during upbringing may be seen as an indicator of a bad start 

in life. In this study, a reconstituted family was associated with lower levels of self

esteem, which in turn was associated with low daily toothbrushing frequency and not 

using dental floss. As expected, toothbrushing frequency and use of dental floss were 

statistically significantly related to plaque score, which in turn was the strongest predictor 

of high levels of gingival bleeding in adolescents. It seems reasonable to assume that 

adverse family environment throughout upbringing reduces the chances of having good 

individual social resources, which in turn affects the development of oral health 

behaviour and increases the chances of having high scores of bleeding gums.

Biological and social risk factors at each stage of life may be linked to form pathways 

between early life experiences and adolescent disease. The chain of risk identified for 

periodontal diseases resembles remarkably closely the one described for dental caries, 

and further demonstrates how experiences in early life may increase the likelihood of 

future events that in turn lead to a change in the risk oral diseases in adolescents.
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4,4 Traumatic dental injuries

The findings in relation to traumatic dental injuries also support the main hypothesis of 

this study. That is, those who experienced adverse family and socio-economic 

environment in early life and along life course had a poorer oral health status. The 

dynamic framework of life course approach proposes that intrinsic factors interact with 

extrinsic factors, which influences the life trajectory and subsequently health risks. Poor 

family function but not poor family socio-economic condition was significantly associated 

with traumatic dental injuries. Nevertheless, the results suggest that both may set a chain 

of adversity into motion by inhibiting the acquisition of adolescent social resources such 

as self-esteem or lead them to perform poorly at school; low school grade increased the 

risk of traumatic dental injuries.

The lack of a statistically significant relationship between dental injuries and socio

economic indicators was not surprising. Indeed, this finding corroborates the evidence of 

some earlier studies (Marcenes et al., 2000; Moysés, 2000) but not all. Cortes et al. 

(2001) in a study in the Southeast of Brazil found a positive relationship between socio

economic status and traumatic dental injuries. By contrast, Malikaew (2001) reported a 

higher prevalence of traumatic dental injuries in Thai children from low-income families. 

In Bury and Salford, England, the prevalence of dental injury in the lower socio-economic 

group was 38% compared with 30% in the middle and upper socio-economic groups 

(Hamilton et al., 1997). Similarly, Marcenes and Murray (2001) found a significant 

association between overcrowded households and traumatic dental injuries in a poor 

area in London. The lack of consensus on the relationship between socio-economic 

status and traumatic dental injuries is also observed in the risk for general injuries in 

adolescents (Williams et al., 1996).
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Several hypotheses can be generated to explain the lack of a clear association between 

socio-economic status and general injuries, which may also apply to traumatic dental 

injuries. Studies have used different measures of socio-economic status, and it seems 

that area-based measures tend to show that the prevalence of dental injuries is 

associated with indicators of deprivation. Hamilton et al. (1997) used the ACORN 

classification to study the relationship between socio-economic status and dental 

injuries. Similarly, Marcenes and Murray (2001) used the Jarman Index. Other studies 

that used socio-economic indicators based on parents level of education (Cortes, 2001) 

and family income (Moysés, 2000) in Brazil showed either a higher prevalence in the 

most affluent or no association (Marcenes et al., 2000). The study in Thailand used a 

measure of family income. It showed a positive association between traumatic dental 

injuries and socio-economic status (Malikaew, 2001).

Another possible explanation for the inconsistent findings is that the studies have not 

addressed the causes of the traumatic dental injuries in relation to socio-economic 

conditions. Studies examining the risk of injuries in adolescence have reported that the 

circumstances in which the injury occurred are more important than the results of the 

injuries themselves. As dental injuries have different causes in different groups, it is 

reasonable to hypothesise that the frequency distribution of the direct causes would 

determine the direction of the association or the lack of one.

Williams et al. (1996) in a study of 11-15 year old Scottish adolescents found that, while 

overall injury accidents were not related to socio-economic status during adolescence, 

the nature of the event was. Relative family deprivation was associated with increased 

incidence of injury occurring in the home, on the roads and in public parks. By contrast, 

high family affluence scores were predictive of injuries occurring in school. Marked socio

economic differences were also associated with the activity children were engaged in 

when the injury occurred. Low social class was associated with bicycle injuries, fighting
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and being knocked down by a car. By contrast, high social class was associated with 

sport injuries and accidents as a passenger in a car. Furthermore, low social class was 

associated with injuries risk behaviours, whereas high social class was associated with 

protective behaviours. Finally, adolescents from low social class were more likely to 

experience injuries to head and face.

To explore further the framework of the life course approach, it might be interesting to 

consider the degree of the traumatic dental injury risk to which adolescents from different 

family backgrounds and socio-economic environments are exposed. One way to 

examine this is to gather information about the prevalence of traumatic dental injuries 

and protective behaviours engaged in by adolescents, and relate these to family 

circumstances and socio-economic environment. Although this study did not directly 

examine the links between risk behaviours and traumatic dental injury, the pattern 

emerging from the relationship between the family and socio-economic environment and 

other independent variables may give some indication of the possible relationship 

between traumatic dental injuries and risk behaviours.

Adolescents from more affluent families and whose mothers had high levels of education 

were in higher grades at school. In addition, those from a nuclear family with high levels 

of paternal support were at higher class levels at school. Moreover, those from non

nuclear families and who reported higher levels of paternal and maternal punishment 

and low levels of maternal and paternal support had lower levels of self-esteem (Tables 

A. 18 and A. 19 Appendix 14). Nuclear families had significantly higher incomes (Table 

A. 15 Appendix 14). Finally, family structure, paternal levels of punishment and school 

grade were highly statistically significantly associated with traumatic dental injury.

Evidence from other studies showed a relationship between adolescents’ behaviour such 

as smoking, heavy drinking, risk-taking behaviour and poor school performance, which
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and being knocked down by a car. By contrast, high social class was associated with 

sport injuries and accidents as a passenger in a car. Furthermore, low social class was 

associated with injuries risk behaviours, whereas high social class was associated with 

protective behaviours. Finally, adolescents from low social class were more likely to 

experience injuries to head and face.

To explore further the framework of the life course approach, it might be interesting to 

consider the degree of the traumatic dental injury risk to which adolescents from different 

family backgrounds and socio-economic environments are exposed. One way to 

examine this is to gather information about the prevalence of traumatic dental injuries 

and protective behaviours engaged in by adolescents, and relate these to family 

circumstances and socio-economic environment. Although this study did not directly 

examine the links between risk behaviours and traumatic dental injury, the pattern 

emerging from the relationship between the family and socio-economic environment and 

other independent variables may give some indication of the possible relationship 

between traumatic dental injuries and risk behaviours.

Adolescents from more affluent families and whose mothers had high levels of education 

were in higher grades at school. In addition, those from a nuclear family with high levels 

of paternal support were at higher class levels at school. Moreover, those from non

nuclear families and who reported higher levels of paternal and maternal punishment 

and low levels of maternal and paternal support had lower levels of self-esteem (Tables 

A. 18 and A. 19 Appendix 14). Nuclear families had significantly higher incomes (Table 

A. 15 Appendix 14). Finally, family structure, paternal levels of punishment and school 

grade were highly statistically significantly associated with traumatic dental injury.

Evidence from other studies showed a relationship between adolescents’ behaviour such 

as smoking, heavy drinking, risk-taking behaviour and poor school performance, which
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gives support to the proposed pathway. For example, Petridou et al. (1997) examining 

risk-taking behaviour in a study in Greek adolescents found that many of the risk factors 

tended to aggregate in the same adolescent. This aggregation was more obvious in 

families with low socio-economic status, adolescents who perform poorly at school and in 

those whose fathers have low educational status. Similarly, there is some evidence that 

health damaging behaviours such as cigarette smoking and drinking are associated with 

poor school performance (Rudolph and Borland, 1976; Wilks et al., 1989) and tend to 

cluster in the same individual (Welte et al., 1987).

The possible explanation for the highly significant association between school grade and 

traumatic dental injuries may lie in behavioural problems. Indeed, others have shown 

that general accidents and head accidents as well as traumatic dental injuries are 

associated with problems of behaviour. Lalloo et al. (2001) using the 1997 National 

Health Survey for England data, showed that adolescents who score higher in 

hyperactivity, emotional symptoms and conduct disorders have significantly more major 

and minor accidents and head injuries. In addition, Odoi et al. (2001) found that children 

with peer relationship problems were more likely to have dental injuries whilst pro-social 

behaviour showed a tendency to have a protective effect on traumatic dental injuries.

Because of the strong relationship between the self-esteem and family life variables an 

unexpected finding was the lack of the association between traumatic dental injuries and 

self-esteem. The possible explanation for this finding is that a higher percentage of 

females had lower levels of self-esteem compared to males (Table A. 17 Appendix 14), a 

finding confirmed by other studies (Kàllestâl et al., 2000) and females were much less 

likely to have traumatic dental injuries. By contrast, a higher percentage of males 

experienced traumatic dental injuries than females. Thus, it can be suggested that the 

effect of sex was stronger in determining traumatic dental injuries than self-esteem. 

Indeed, sex has a consistent and strong association with traumatic dental injuries
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(Andreasen and Andreasen, 1994; Cortes, 2001; Moysés, 2000; Marcenes et al., 2000; 

Marcenes and Murray, 2001; Malikaew, 2001).

Our finding that the relationship between family structure and family relationship was 

only slightly decreased by the inclusion of other variables in the model raises the 

possibility that one mechanism by which family life impacts on traumatic dental injuries 

may be a direct one. For example, several studies have shown that family difficulties 

including child-parent relationship, severe conflict between parents, broken homes and 

poverty are associated with child abuse and neglect. Abused and neglected children are 

more likely to have aggressive and violent behaviour and affective disorders (Malinosky- 

Rummel and Hansen, 1993; Fergusson and Lynskey, 1997; Neugebauer, 2000). Thus 

they are more likely to be involved in violent actions, take more risks which, in turn, 

would make them more vulnerable to injury and consequently to traumatic dental 

injuries.

Along side this, it is interesting to consider the association between cause of traumatic 

dental injuries and socio-economic and family environment in the results of this study. It 

is known that when the injuries are due to violence, the victim tends to report “unknown 

cause". A high rate of unknown cause was reported in this study (40.6%) and this it 

seems was related with socio-economic and family circumstances. Those who reported 

“unknown causes" for traumatic dental injuries were OR=2.60 Cl=1.01-6.67 times more 

likely to have a mother who was in education for less than 8 years. In addition, there was 

a tendency for children from reconstituted families to report more “unknown causes" for 

traumatic dental injuries although it was not significant 0R=1.5B CI=0.62-4.02.

The results showed that those from non-nuclear families and who experienced high 

levels of paternal punishment were more likely to have traumatic dental injuries. It is 

interesting that children from nuclear families reported high levels of punishment
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compared to those from reconstituted and single parent families. However, the 

interaction between high levels of paternal punishment and reconstituted family was the 

strongest predictor in the model. One interpretation of these results may be that the 

imbalance between support and punishment was the cause of the problem. In fact a 

significant association was found between family structure and parental levels of support. 

Those from nuclear families reported highly statistically significantly more support from 

father compared to those from other types of families (Table A. 18 and A. 19 Appendix 

14). In this connection, it is relevant to mention the studies which examine the effect of 

parent-child relationship on child well being. There is evidence that children who reported 

a parental style which combines high control, high support and concern have higher 

levels of self-esteem and were more positive in their school assessment (Shucksmith et 

al., 1995). By contrast children with high levels of punishment and low levels of support 

and control had more behaviour problems (Shucksmith et al., 1995) and also are from 

single and reconstituted families (McNunn et al., 2001). This suggests, therefore, that the 

interaction between family structure and family punishment is affected by the levels of 

support of the parents.

Another interpretation of the findings discussed above is that children who had 

experienced family breakdown may already present emotional problems (Amato et al., 

1995; Amato and Keith, 1991) because they have suffered with parental conflict before 

and during the marriage breakdown (Hetherington and Jodi, 1994). In addition, children 

from reconstituted families have to face the remarriage of one of the parents and that 

may represent another challenge for them (Hetherington and Jodi, 1994). Therefore, the 

relationship between the stepparent and step-child may be compromised from the 

beginning of the remarriage.

In summary, as it was demonstrated that risk factors at each stage of life may be linked 

to form pathways between early life experiences and adolescent traumatic dental injuries
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the results of this study in relation to traumatic dental injuries also supports the adoption 

of a life course approach.
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4.5 Limitations o f  the study

The exploratory life course approach used in this study may be challenged. First, this is a 

cross sectional study that collected data retrospectively and it is not possible therefore to 

assure the sequence of the events or processes studied. It cannot demonstrate, for 

example, whether the oral health problems occurred before or after family disruption. 

Additionally the interpretations which attempt to link parent-child relationships and 

adolescents’ oral health are difficult. The possibility of reverse causation exists in that 

children with oral health problems may impact negatively on family life, rather than the 

other way round. Ideally, the question whether early life and life course have an impact 

on adolescent oral health status should be addressed by means of a birth cohort or 

prospective study, in which subjects’ life trajectories and oral health are measured 

repeatedly.

On the other hand it is more plausible that family relationship affects oral health. First, a 

pattern of disturbed relationship with father and mother produces the development of 

abnormal or excessive response to stress (Stansfeld, 1999) which affects immunological 

responses (Brunner and Marmot, 1999) and affects cognitive development (Saposlki,

1997). Cognitive development affects learning abilities, which affects school performance 

and self-esteem (Hertzman, 1999). Family relationship is associated with low self

esteem, low school achievement and poor health behaviour and poor health conditions 

(Sweeting and West, 1995; Sweeting et al., 1998; Ludenberg, 1993). Thus if family life 

affects levels of self-esteem and school achievement, and is associated with poor health 

status, it is more likely that family life affects health than the reverse. Thus, life course 

may also affect oral health rather than the reverse.

Another potential limitation is the validity of the data based on retrospective information. 

Retrospective information may be subject to recall bias and it has been suggested that
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subjects with more education and higher social class have better recall. However, a 

number of studies, which have assessed accuracy of recalled information against 

historical records, have found good levels of agreement. For example, Baumgarten et al. 

(1983) interviewed 297 employees about their job histories during the previous 13 years 

and compared their replies with contemporaneous records collected for pension 

purposes. Eight- two percent of the items of recalled occupation information agreed with 

the pension records (Baumgarten et al., 1983). Another study investigated the accuracy 

of recall of residential histories by interviewing 500 Belgian couples about the date of 

each change of residence during the previous 30 years and judged the accuracy of their 

replies against the Belgian state register which records each change of address. 

Interviewed separately, 80% of the subjects were able to recall all their changes of 

address and this level of accuracy increased to 88% when the couples were interviewed 

together (Aurit, 1992). A study among women twins found that over 90% of the twins 

agreed on their father's education levels (categorized in three levels) and over 80% 

agreed on their childhood social class (categorized in four levels) (Krieger et al., 1998).

Physiological information also has shown to be recalled with useful accuracy. For 

example, a comparison with maternity records and mother’s account of the same events 

found similarly high levels of agreement for many items. A study which compared 

recalled information obtained by contemporary interviews with medical and other records 

from 30 years earlier, also found high levels of agreement between the recorded and 

recalled version. On the items concerning breast-feeding, for example, there were no 

discrepancies at all in 19 out of the 21 cases (Blaxter and Paterson, 1982). A study in a 

sample of 538 women, between 27 and 44 years of age participating in the Nurses' 

Healthy Study II (NHSII) cohort, compared birth weights reported with birth weights 

recalled by their mothers and with those from state birth records. A high correlation 

between reports by the cohort participants and by their mothers was found. Similar
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results were reported by Sanderson et al. (1998) using data from a population case 

control study of breast cancer.

Another methodological point to discuss is the measure of family life. First, the score 

given to the variables “parent’s support and punishment’’ when one of the parents were 

absent (death or separation) was low or even non-existent. This may have affected the 

results as following separation the involvement of many non-resident parents with their 

children varied. In addition, the measures of family life (family relationship) represent the 

adolescents’ self-perception. Although there is evidence that young people’s reports of 

“objective” or structural characteristics of the household agree strongly with those of 

parents (Amato and Ochiltree, 1987), concordance between parent and child in respect 

of descriptions of parental behaviour has been found to be low (Tein et al., 1994). This 

does not mean that either party is wrong, but it must be borne in mind that the 

associations might arise in part because respondents report both on their behaviour and 

their perceptions of what was going on in their family (Fox and Lowe, 1995). However 

self-perceptions of adolescents family life may or may not reflect reality, but ultimately 

the young persons’ subjective assessments and internalised feelings of support, 

acceptance, control and punishment (Glendinning et al., 1997).

A large sample would have been more helpful in evaluating some of the final distinctions. 

One example is the categorisation of family structure into nuclear families, single parent 

families and reconstituted families. In the category single parent, for example, it was not 

possible to distinguish between those families where one parent has died, single parents 

who never married and those who were divorced. Furthermore, it was not possible to 

carry out analyses to investigate the effect of age at which parental separation, death or 

re-partnering occurred or the time that had elapsed since it occurred, both of which have 

been shown in previous studies to impact on “outcome” (Wadsworth, 1991).

240



Chapter I V -  Discussion and Conciusions

There are, however, several strengths in this study. Firstly, the results of the study are 

consistent across the outcomes analysed. For example, family structure and family 

relationships were significantly associated with dental caries, periodontal disease and 

traumatic dental injuries. Additionally, different categories of family structure were 

associated with the different outcomes. Whilst dental caries was associated with single 

parent families, periodontal disease and traumatic dental injuries were associated with 

reconstituted families. This is line with the literature which suggests that the association 

between single parent families and children’s health is mediated through socio-economic 

circumstances, while the association between reconstituted families and children’s health 

may be mediated through a different pathway. Of the three outcomes studied, dental 

caries is the most affected by the presence and quality of dental services, which in turn 

are related to socio-economic circumstances. The significant association between single 

parenthood and dental caries also suggests that the relationship is mediated through 

socio-economic circumstances.

Second, the results of this study were in accordance with most of the literature on early 

life and the life course approach. For example, several studies have shown the effect of 

socio-economic circumstances in early life and health later in life (Kaplan et al., 1990; 

Davey Smith et al., 1997; Davey Smith et al., 1998). In this study socio-economic 

circumstances in early life were important for both dental caries and periodontal disease. 

In addition, studies using different methodology and populations have shown an 

association between family life variables and health outcomes (Foxcroft and Lowe, 1995; 

Sweeting and West, 1995; Sweeting et al., 1998; Glendinning et al., 1997; Elly et al., 

2000). There was also a consistency with other studies in the possible pathways 

suggested by this study. For example, it was found that adolescents from non-nuclear 

families, who had high levels of paternal punishment and who achieved lower school 

grades, had more traumatic dental injuries. This pathway fits with the concept of chain of
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risk where a chain of adversity is set into motion which ultimately cause poor health (Kuh 

et al., 1997)

The study demonstrated biological plausibility in its results. Biological pathways were 

proposed both the periodontal disease and dental caries fitting in the early life and life 

course theories. However, this study did not assess overjet and lip coverage which has 

been considered important determinants of traumatic dental injuries. In a recent meta

analysis Nguyen et al. (1999) concluded that children with an overjet larger than 3 mm 

are approximately twice as much at risk of injury to anterior teeth than children with an 

overjet smaller than 3 mm. In addition, risk of injury to anterior teeth tends to increase 

with increasing overjet size. Measuring these two variables may have offered an 

improved biological plausibility to the study outcomes. However, the main determinants 

under study were socio-economic circumstances and family life related variables. It is 

considered unlikely that size of overjet is related to these variables.

Finally, this was an explanatory study of early life and life course approach on oral health 

status. The breadth of variables available allowed us to examine multiple dimensions of 

an adolescents’ life therefore capturing more fully the complexity of the relationship 

between an adolescent’s experiences within the family and their rest of their life.

4,6 Conclusions

The main conclusions drawn were:

O This study suggests that exposures along the life course may be more important 

than exposures at one stage of the life course.
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O Family socio-economic circumstances both at birth and at present stage of life 

were important determinants of the adolescents' oral health -  high dental caries and 

gingival bleeding after probing. Adolescents whose mothers had higher levels of 

education had better oral health -  low levels of dental caries and gingival bleeding after 

probing. Also, adolescents born in a brick house had a better oral health -  lower levels of 

dental caries and gingival bleeding after probing than those who were bom in non-brick 

houses. No significant association was found between socio-economic status and 

traumatic dental injuries.

© Adolescents' characteristics of birth were important determinants of adolescents

levels of caries. Those bom with adequate birth weight and who were only breast-fed or 

breast and bottle-fed were less likely to have high levels of caries than those born with 

low birth weight and who were only bottle-fed. In addition, those who were the second or 

later child born to a family were more likely to have lower levels of caries than those who 

were the first born child in the family. These effects were independent of socio-economic 

circumstances.

O Family life was strongly associated with adolescent’s oral health status.

Adolescents from nuclear families were less likely to experience traumatic dental injuries, 

were less likely to have caries experience and to have bleeding after probing than those 

who were from single parent or reconstituted families. The effect of family structure was 

independent of socio-economic circumstances.

© The parent-adolescent relationship was strongly associated with adolescents’ oral

health status. Adolescents who reported low levels of punishment from their father 

experienced less traumatic dental injuries, had low levels of gingival bleeding after
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probing and had low levels of caries. The associations were independent of the effect of 

family structure and socio-economic circumstances.

0  A psychosocial pathway was identified. Adolescents who were from nuclear 

families with low levels of punishment and were at high levels in school, were less likely 

to experience more traumatic dental injuries and high levels of gingival bleeding. In 

addition, adolescents from nuclear families had significantly higher levels of self-esteem 

and were at high levels in school, had a high level of paternal and maternal support and 

low levels of paternal and maternal punishment.

4,7 Recommendations

4.7.1 Recommendations for future research

This study illustrated the importance of early life and the life course approach for 

investigating factors affecting oral health. The results of the study have shown that 

exposure to risk factors at different stages of the life course affects adolescents’ oral 

health. The research reported here is largely descriptive and explanatory, leading to 

hypothesis generation rather than proof of cause and effect. Therefore, several avenues 

for future research are possible including various research designs such as longitudinal, 

intervention, laboratory and validation studies in different populations.

Longitudinal Studies

Longitudinal studies are essential to understand the complexity of pathways combining 

socio-economic, psychosocial, biological and behavioural risk over the life course. For 

clarification of these interrelationships the explanatory models of oral diseases need to 

incorporate influences at different stages of life. Studies, which follow individuals from
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birth through to adult life, will be invaluable for this. For example, studying a birth cohort 

will make it possible to identify changes in socio-economic circumstances and related 

this to oral health outcomes. In addition, this type of study would allow examination of the 

effect of family disruption occurring at different ages in childhood and relate this to 

behaviour development changes. As such studies are very expensive, collaborative 

research is advocated. As oral diseases share the same risk factors as other chronic 

diseases, dental research should be developed and carried out in conjunction with other 

medical sciences. Oral diseases may be included in the explanatory models for general 

chronic disease as a potential predictor due to their easy identification and diagnosis.

Intervention studies

Intervention studies are the most valuable design to test preventive strategies. For 

example, early childhood interventions such as the parent-infant stimulation programmes 

which are designed specifically to modify life trajectories involve several activities 

including special learning centres, family activities. The development of these programs 

would allow evaluating the investment of interventions to prevent oral and general 

diseases. However, the use of randomised control trials to test this kind of strategy would 

not be ethical, as one of the groups would not get the benefit of the program. The use of 

a prospective cohort study is therefore more appropriate.

Validation studies

Studies using other population groups should be carried out. The effect of family 

disruption in the cohort studied may be different for other age groups or other 

populations. For example, divorce was less common and less socially acceptable during 

the 1950s than in the 1980s and 1990s when this population would have experienced it, 

and marital dissolution does not result in the same life changes for children in different 

cultures (Emery, 1999). More research, preferably of greater statistical power and using 

different populations is needed to validate the findings of this study.
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Laboratory research

Histological studies are needed to investigate the changes in the structure of enamel and 

relate them to exposures to risk factors. Similarly, the presence of enamel defect could 

be associated with the acquisition of MS and subsequently development of dental caries. 

These studies would need to be controlled with a sample from children with defects but 

without caries as well children with both defects and caries.

4.7.2 Recommendations for public health policy

The results of this study have shown that oral diseases share the same risk factors 

across the life course with general chronic diseases. The study highlights the importance 

of social and psychosocial factors in generating oral health inequalities. Family life 

variables were found to be particularly important determinants of health related 

behaviours and oral health outcomes.

The current role of dentistry is mainly to mitigate pain and suffering. Strategies for oral 

health care should include intersectoral approaches to health promotion based upon a 

population strategy and a common risk factor approach (Watt and Sheiham, 1999). 

Strategies designed to the enhance the health and well-being of the family areas of 

action that include the intersectoral approach to health promotion (Roberts, 1997). 

Health intervention programmes which offer support visits to new parents, antenatally 

and for the first years, child care, personal development courses for parents, counselling 

and literacy training would help to improve cognitive and emotional functioning to socially 

disadvantaged children and therefore improve their life chances (Roberts, 1997; Roberts 

and Hall, 2000).

Another possible strategy would be an educational intervention in the early years of life. 

Preschool programmes, that incorporate active learning curricula, trained staff and
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parental participation, would encourage children to be independent and give them the 

opportunity to experience a favourable childhood. Just as an early disruption in family life 

may have long term effects on a subject, favourable early experiences at school may 

help children and young people to accrue some of the capital needed for favourable long 

term outcomes.
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Appendices

Appendix 1 - Sample of address questionnaire

Area of residence Sex

( ) Urban ( ) Female
( ) Rural ( )Male

SECTION 1
(TO BE ANSWERED BY THE MOTHER OR FATHER OF THE TEENAGER)
1. How many people live in your household? (Including your child who is participating in 
the study)
( ) Father: ( )Natural ( )Step-father 
( ) Mother: ( )Natural ( )Step-mother
( ) Children. How many?_____
( ) Servants who live in the house. How many?____
( ) Others. How many?____
TOTAL = _____

2. What is the father's educational level?
( ) none (cannot read or write)
( ) primary school not completed. How many years of study?____
( ) primary school completed
( ) secondary school not completed. How many years of study?____
( ) secondary school completed 
( ) university not completed 
( ) university completed 
( ) post-graduate 
( ) do not know

3. What is the mother's educational level?
( ) none (cannot read or write)
( ) primary school not completed. How many years of study?____
( ) primary school completed
( ) secondary school not completed. How many years of study?____
( ) secondary school completed 
( ) university not completed 
( ) university completed 
( ) post-graduate 
( ) do not know

THE NEXT QUESTIONS MUST BE ANSWERED ONLY BY THE HEAD OF THE 
FAMILY. CONSIDER AS HEAD OF THE FAMILY THE ONE WHO HAS THE HIGHER 
INCOME.

4. Are you working at the moment?
Oyes
( ) yes, and also retired 
( ) no, unemployed 
( ) no, retired
( ) no, other situation. Specify________________ (GO TO QUESTION 8)
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5. What do (did) you do in your main job? (Describe in details your main tasks in your 
job) e.g. I am dresser in a factory.

6. What is (was) the activity of the establishment where you work (worked)?e.g. It is 
clothes factory.

7. In your main job you are (were)
( ) Employed with social welfare 
( ) Employed without social welfare 
( ) Family employee without salary 
( ) Self-employed with a business 
( ) Self-employed without a business 
( ) Employer. How many fixed employees in your company?. 
( ) Do not know

8. In which of the following groups is monthly wages? Please include all salaries in your 
family.
( ) 1 - 2 minimum wages 
( ) >2 - 3 minimum wages 
( ) >3 - 5 minimum wages 
( ) >5 - 10 minimum wages 
( ) >10 - 20  minimum wages 
( ) >20 minimum wages

9. W ould you please answer which household goods you have at home and how many:?

Item how many

( ) radio (except the car radio)
( ) washing machine
( ) video cassette
( ) vacuum cleaner
( ) refrigerator or freezer
( ) black and white TV set
( ) colour TV set
( ) toilet

Finally I would like to know if have maid? if yes, how many?
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SECTION 2-

In this section the questions are related socio-economic circumstances at the time when 
YOUR 13 YEARS OLD CHILD was born. Please note that the question are similar to 
questions in the section 1, but you should answer them based on your life 13 years ago 
when the 13 years old child was born.

0. What was the father's educational level when you 13 yr. child was born?
) none (cannot read or write)
) primary school not completed. How many years of study?____
) primary school completed
) secondary school not completed. How many years of study?___
) secondary school completed 
) university not completed 
) university completed 
) post-graduate 
) do not know

1. What was the mother's educational level when you 13 yr. was born?
) none (cannot read or write)
) primary school not completed. How many years of study?____
) primary school completed
) secondary school not completed. How many years of study?___
) secondary school completed 
) university not completed 
) university completed 
) post-graduate 
) do not know

12 What was the occupation of the head of the family when you 13 yr. was born? 
Please consider as head of the family the person who used to have the higher 
income at that time in the house

13. What was the activity of the establishment where the head of the family worked when 
the 13 child’s was born?

14. In he/she/you main job you were/was: 
employed with social welfare 
employed without social welfare 
family employee without salary 
self-employed with an establishment 
self-employed without an establishment 
employer. How many fixed employees in your company? 
do not know
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15. Which household goods and how many did you have at home when you 13 years of 
child was born

Item
( ) radio (except the car radio)

how many

( ) washing machine
( ) video cassette
( ) vacuum cleaner
( ) refrigerator or freezer
( ) black and white TV set
( ) colour TV set
( ) toilet

Finally, I would like to know if have maid at that time? If yes, how many? 

THANK YOU VERY MUCH FOR YOUR HELP!
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Appendix 2: Adolescents' interview

1. Have you ever lived in another city apart from Cianorte?

0 No

1 Yes, I have lived in 1.a _____________ , from to years

1. b _____________ , from to years

ORAL HEALTH RISK RELATED BEHAVIOUR

Here are some questions on what you do or what you think, which are related o teeth 

and mouth. Remember there is no right or wrong answer. Please answer what you did 

and though about these things.

ORAL HYGIENE

2. Some people brush their teeth after each meal, others do it less often such as 

not every day. And you how often do you usually clean your teeth?___________

3. Some people use dental floss while others don’t. What about you, do you floss 

your teeth?

0 No

1 Yes, daily

2 Yes, weekly

3 seldom

4. Some people use wood sticks while others don’t. What about you, do you use 

wood sticks on your teeth?

0 No

1 Yes, daily

2 Yes, weekly

3 Seldom

5. Some people use mouthwash while others don’t. What about you, do you use 

mouthwash?

0 No

1 Yes, daily

2 Yes, weekly
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3 Seldom

6. W hat brand of toothpaste do you use?

0 don’t use

1 with fluoride (specify)

2 without fluoride (specify)

3 anti-calculus (specify)

8 Other (specify)

9 don’t know/cannot remember

6.a The branch’s name ___ ___

PATTERN OF DENTAL ATTENDANCE

7. Have you ever been to the dentist? (Marcenes, 1991)

0 No (go to the questioni 1)

1 Yes

8. In general, do you go to the dentist for:
(Do not consider your visits because of the orthodontic appliance ( O' Brian, 1994)

1 For checks up mainly

2 In trouble mainly (Go to 11)

9 Do not know / cannot remember (Go to 11)

9. If checks ups, how often do you usually go? (Marcenes, 1991)

1 Every 6 mouth

2 Once a year

3 Once every two years

4 Once every two years

5 Less often

9 Do not know / cannot remember

10. Thinking back, did you use to go to the dentist:

1 A lot more than now

2 A bit more than now

3 About the same as now

4 A bit less than now

5 A lot less than now

277



Appendix 2- Adolescents’interview

USE OF FLUORIDE

Fluoride gels are usually applied by dentists or hygienists using trays or cotton rolls.

11. Have you ever received any topical fluoride application (gels)? (Tubert-Jeannin 

et al, 1994)

0 No, never (go to question 14)

1 Yes in the past

2 Yes I am have it at the moment

9 Do not know/cannot remember (go to question 14 )

12. Where have you received this application?

1 At the dentist

2 At school

3 Other (specified) 12.a________________________

9 I do not know/ cannot remember

13. How often have you received this application?

1 More often than six months

2 Every six month

3 Once a year

4 Once every two years

5 Less often (more than 2 years)

9 Do not know/cannot remember

Another type of fluoride application is fluoride solutions, which usually has to be 

mouthrinsed for 1 minute.

14. Have you ever had a mouthrinse with fluoride?

0 No (go to question 18)

1 Yes, in the past

2 Yes, I am having at the moment

9 Do not know/cannot remember

15. Where do (did) you use to mouthrinse?

1 At school

2 At home
3 Other (specified)15.a____________________

9 I do not know/ cannot remember
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16. How often do (did) you use mouthrinse?

1 Daily

2 More than once a week

3 Fortnightly

4 Less often (more than 15 days)

9 Do not know/cannot remember

17. What is the source of the drinking water you have at home?

1 Clean water supply

2 Well

3 Mineral water

4 River/lake

9 Do not know

SMOKING AND ALCOHOL

18. Do you smoke?

0 No

1 Yes

If yes, how many cigarettes do you usually smoke per day?

IB.a Numbers of cigarettes________________

19. Have you ever had an alcoholic drink (beer, wine, spirits, etc.)?

0 No

1 Yes

20. If yes, how long is it since you had an alcoholic drink (beer, wine, spirits, etc.)? 

(adapted from NODS)

1 Less than 1 a week

2 2 and 4 weeks

3 5 and 8 weeks

4 9 and 12 weeks

5 over 12 weeks

6 Uncertain/cant’ remember

7 Never had one ( go to question 23)
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21. If it is less than one week since your last drink, please tell me how many drinks 

you have had in the past week, and what they were (e.g. one whisk, and two half

pints of beer) (adapted from NCDS)

22. Where did you drink these? (adapted from NCDS)

1 At home

2 At a friend’s place

3 In a restaurant

4 Somewhere else (please say where)

FOOD HABITS

23. Do you add sugar in your drink coffee?

1 Never

2 Rarely

3 Sometimes

4 Often/always 23.a Numbers of teaspoon

24. How many times do you eat fresh fruit?

24.a Numbers of times_______d/w

1 Seldom/Never

2 Less than once a month

3 1-3 times a month

4 1-2 times a week

5 3-4 times a week

6 5-6 times a weeks

7 Daily

8 2 or more times daily

25. How many times do you eat vegetable?

25.a Numbers of times________d/w

1 Seldom/Never

2 Less than once a month

3 1-3 times a month

4 1-2 times a week

5 3-4 times a week
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6 5-6 times a weeks

7 Daily

8 2 or more times daily

26. How many times did you have sweet snack (e.g. biscuit) yesterday?

Numbers of times________________

27. How many times did you have sweet drinks (juice, soda, tea, and coffee) 

yesterday?

Numbers of times________________

28. In the last years have you changed the amount of sugar you eat/drink?

1 Yes, I ate a lot more sugary food /drink than now

2 Yes, I ate a bit more sugary food /drink than now

3 I eat about the same as now

4 I ate a bit less sugary food /drink than now

5 I ate a lot less sugary food /drink than now

29. Does anybody in your home control the amount of sugary food you eat?

(Marcenes, 1991)

1 Yes

2 No (go to question 31)

9 Do not know (go to question 31 )

30. Who control it?

1 My mother

2 My father

3 My mother and my father

8 Others
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EARLY L IF E  EXPERIENCES AND CURRENT L IFE - FAM ILY RELATIONSHIP

31. Have you ever separated from your mother for a year or more?

1 Yes, please at which age 31 a __________________

0 No (please go to.33)

32. Why did the separation happen?

1 Parents separated /divorced

2 Mother died

3 Mother ill

4 Adoption

5 Evacuation

6 Other reasons

Did any of the following things happen during your childhood?

33. Your parents were divorced

1 Yes, please at which age 33.a__________________

0 No

34. You spent 4 or more weeks in hospital

1 Yes, please at which age 34.a

0 No

35. Your father/mother were unemployed when they wanted to be working

1 Yes

0 No

36. Your parents often argued or fought

1 Yes

0 No

37. You were physically abused by someone close to you

1 Yes

0 No

38. Your family had continuing financial problems

1 Yes

0 No
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The following questions are about your mother, or the woman who cared for you most of 

your life. If a single parent family which were cared for by father, or in a home with a 

male care giver, but without female care giver, please go to question 46. Please tell me 

how is your relationship if your mother (or the woman who cared for you) during the 

years you were growing up.

39. How much did she understand your problems and worries?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

40. How much could you confide in her about things that were bothering you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

41. How much love and affection did she give you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

42. How much time and attention did she give you when you needed it?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

43. How strict was she with the rules for you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

44. How harsh was she when she punished you?

1 A great deal
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2 Quite a lot

3 Little

4 Not at all

45. How much did she expect you do your best in everything you did?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

Please tell me how is your relationship with your father (or the man who cared for you) 

during the years you were growing up.

46. How much did he understand your problems and worries?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

47. How much could you confide in his about things that were bothering you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

48. How much love and affection did he give you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

49. How much time and attention did he give you when you needed it?

1 A great deal

2 Quite a lot

3 Little

4 Not at all
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50. How strict was he with the rules for you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

51. How harsh was he when he punished you?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

52. How much did he expect you do your best in everything you did?

1 A great deal

2 Quite a lot

3 Little

4 Not at all

53. Are you the first born child?

1 Yes

2 No. I am the..............child (Specify if you are the 2nd, 3rd, 4th, etc.)

3 I am the only child in the family.

School and Future Plans

54. Have you ever failed at school?

1 Yes, once

2 Yes, more than once

3 No, never

Could tell me how do you feel towards school?

55. Feel school is largely waste of time

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all
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5 6 . 1 am quiet in the classroom and get on with my work

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all

5 7 .1 think homework is boring

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all

5 8 .1 find it difficult to keep my mind on my work

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all

5 9 .1 never take work seriously

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all

6 0 .1 don’t like school

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all
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6 1 .1 think there is no point in planning future; you should take things as they 

come
1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

5 Not true at all

6 2 .1 am always willing to help the teacher

1 Very true

2 Partly or usually true

3 Cannot say, no feelings either way

4 Partly or usually untrue

4 Not true at all

63. Do you have a spare-time job or jobs during term-time?

1 Yes

2 Yes, weekends only

3 Yes weekdays only

4 Yes both weekends and weekdays

64. How many hours does this Job take up per week?

1 Less than 3 hours each week

2 3-6 hours each week

3 More than 6 hours and up to 9 hours

4 More than 12 hours and up to 15 hours

5 More than 15 hours
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Self-concepts

How would you describe yourself

6 5 .1 enjoy getting involved in school activities

1 Yes

0 No

6 6 .1 worry a lot

1 Yes

0 No

6 7 .1 have good ideas

1 Yes

0 No

6 8 .1 like being the way I am

1 Yes

0 No

6 9 .1 often get into trouble

1 Yes

0 No

70. My looks bother me

1 Yes

0 No

7 1 .1 am shy

1 Yes

0 No

7 2 .1 always like to get my own way

1 Yes

0 No

7 3 .1 often feel that I am useless

1 Yes

0 No
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74. Whenever I try to do something, it seems to go wrong

1 Yes

0 No

75. People pick on me

1 Yes

0 No

76. My parents expect too much of me

1 Yes

0 No

7 7 .1 get nervous when teacher ask me something

1 Yes

0 No

7 8 .1 think I am attractive

1 Yes

0 No

7 9 .1 like school

1 Yes

0 No

8 0 .1 make friends easily

1 Yes

0 No

289



Appendix 3 - Parents’ ’interview

Appendix 3: Parents' Interview

PART I - DEMOGRAPHIC DATA  

Name (Mr., Ms., M rs .)__________

1. Date of Birth

2. Sex

1 female

2 male

3. Are you currently

1 Single

2 Married/living with pattern

3 Divorced

4 Widowed

4. Is this your first marriage/relationship?

1 Yes

2 No, second

3 No, third or more

5. Place of Birth

1 Urban area

2 rural area

PART 2 - HEALTH RELATED RISK BEHAVIOUR

Here are some questions on what you do or what you think, which are related o teeth 

and mouth. Remember there is no right or wrong answer. Please answer what you did 

and though about these things.

ORAL HYGIENE

6. Some people brush their teeth after each meal, others do it less often such as 

not every day. And you how often do you usually clean your teeth?
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7. Some people use dental floss while others don’t. What about you, do you floss 

your teeth?

0 No

1 Yes, daily

2 Yes, weekly

3 seldom

8. Some people use wood sticks while others don’t. What about you, do you use 

wood sticks on your teeth?

0 No

1 Yes, daily

2 Yes, weekly

3 Seldom

9. Some people use mouthwash while others don’t. What about you, do you use 

mouthwash?

0 No

1 Yes, daily

2 Yes, weekly

3 Seldom

10. What brand of toothpaste do you use?

0 don’t use

1 with fluoride (specify)

2 without fluoride (specify)

3 anti-calculus (specify)

8 Other (specify)

9 don’t know/cannot remember

lO.a The branch’s name ___________

PATTERN OF DENTAL ATTENDANCE

11. Have you ever been to the dentist? (Marcenes, 1991)

0 No (go to the questionll)

1 Yes
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12. In general, do you go to the dentist for:

(Do not consider your visits because of the orthodontic appliance ( O’ Brien, 1994)

1 For checks up mainly

2 In trouble mainly (Go to 11)

9 Do not know / cannot remember (Go to 11 )

13. If checks ups, how often do you usually go? (Marcenes, 1991)

1 Every 6 mouth

2 Once a year

3 Once every two years

4 Once every two years

5 Less often

9 Do not know / cannot remember

14. Thinking back, did you use to go to the dentist:

1 A lot more than now

2 A bit more than now

3 About the same as now

4 A bit less than now

5 A lot less than now

SMOKING and DRINKING

15. Do you smoke tobacco now?

0 No

1 Yes

16. If yes, do you smoke manufactured cigarette or/and hand-rolled cigarette?

1 Manufactured cigarette

2 and rolled cigarette

17. If you smoke manufactured How many cigarettes do you smoke per day?

Number of cigarettes /day_________

18. If you smoke hand-rolled cigarette, about how many ounces of tobacco do you 

use each week

Number of grams/week__________
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19. Do you smoke cigars?

0 No (Go to 03)

1 Yes

19a. If yes, how many cigars per week

Numbers of cigars________

20. Do you smoke a pipe?

0 No (skip to question 22)

1 Yes

20.a If yes, about how many ounces of tobacco do you smoke each week?

Numbers of grams______________

21. If you are not a smoker at present did you smoke in the past?

0 No (Go to 03)

1 Yes

22. If yes, did you smoke manufactured cigarette or/and hand-rolled cigarette?

1 Manufactured cigarette

2 Hand rolled cigarette

23. How many cigarettes did you smoke per day?

Number of cigarette /day_________

24. About how many ounces of tobacco did you use each week for hand-rolled 

cigarettes?

Number of grams/week__________

25. How old were you when stopped smoking?

Age____________years

26. How old were you when you started smoking?

Age__________ years

27. Think back five years, have changed the amount of cigarette you smoke?

0 No
1 I smoked a lot more than now
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2 I smoked a bit more than now

3 I smoked about the same as now

4 I smoked a bit less than now

5 I smoked a lot less than now

28. In the past 12 months have you taken an alcoholic drink

0 No

1 Almost daily

2 Once or twice a week

3 Once or twice a month

4 Special occasions only

29. Think back five years, how often did you take an alcoholic drink then?

1 A lot more than now

2 A bit more than now

3 About the same as now

4 A bit less than now

5 A lot less than now

FOOD HABITS

30. Do you add sugar in your drink coffee?

1 Never

2 Rarely

3 Sometimes

Often/always 30.a Numbers of teaspoon

31. How many times do you eat fresh fruit?

d/w31.a Numbers of times

1 Seldom/Never

2 Less than once a month

3 1-3 times a month

4 1-2 times a week

5 3-4 times a week

6 5-6 times a weeks

7 Daily

8 2 or more times daily
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32. How many times do you eat vegetable?

32.a Numbers of times________d/w

1 Seldom/Never

2 Less than once a month

3 1-3 times a month

4 1-2 times a week

5 3-4 times a week

6 5-6 times a weeks

7 Daily

8 2 or more times daily

33. How many times did you have sweet snack (e.g. biscuit) yesterday?

Numbers of times________________

34. How many times do you have sweet drinks (juice, soda, tea, and coffee)?

Numbers of times________________

35. In the last years have you changed the amount of sugar you eat/drink?

1 Yes, I ate a lot more sugary food /drink than now

2 Yes, I ate a bit more sugary food /drink than now

3 I eat about the same as now

4 I ate a bit less sugary food /drink than now

5 I ate a lot less sugary food /drink than now

LIFE COURSE AND EARLY LIFE EXPERIENCES

Now I would like to ask you some questions related to your life during different periods of 

time.

EDUCATION

36. What is your education level?

1 I did not go to school. I cannot read or write

2 I did go to school. I can read or write.

3 Primary school not completed. How many years of study?........

4 Primary school completed.

5 Secondary school not completed. How many years of study?....

6 Secondary school completed.

7 University not completed.

8 University completed.
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9 Post graduate

37. At what age did you leave school?

Age_________years

HOUSING
Your Childhood 

(until up 16yearold)

When 13 Ys old 

child was born

Current

38. How many people live/lived in your house?

39. Whom are/were the people living in your 

house?

40. How many rooms does/did your house 

have? i n c l u d e d ,  k i t c h e n ,  l i v i n g  r o o m ,  d i n i n g  r o o m ,  

b e d r o o m s .  T o i l e t s ,  l a u n d r y  r o o m s ,  h a l l w a y s  a r e  n o t  

c o u n t e d  a s  r o o m

41. Does/ did your house have a colour TV 

set? if yes, how many?

42. Does/ did your house have a radio? if yes, 

how many?

43.Does/did your house have a black and 

white TV set? if yes, how many?

44. Does/Did your house have inside toilet? if 

yes how many?

45. Does/ did your house have a washing 

machine? If yes, how many?

46. Does/ did your house have a vacuum 

cleaner? If yes, how many?

47. Does/did your house have a video 

cassette?

48. Does/did your family have a car? If yes, 

how many?

49. Does/did you or your family own or rent 

this house?

50. Did /do you or your family have a maid? If 

yes, how many?

51. Does/did your house have piped water?

52. Does/did your house have a refrigerator or 

freezer? if yes, how many?
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WORK

53. Have ever been in a paid job?

0 No go to 2

1 Yes go to 3

54. Why have you never been in a paid Job? Specify

55. Since you started working how many Jobs have you had?(lncluding your 

current Job)

Numbers of jobs

56. Have ever been unemployed since you started working?

0 No (go to question 57)

1 Yes

2

56.a If yes, how many times?

________________________ times

57. Could you please specify if these periods were before/after or both your child 

was born?

Please specify______________________

58. Did you have any financial problems since you had your child?

0 No (go to question 59)

1 Yes

58a. If yes, how long did that last?

I always have financial problems 

Other periods, specify______________
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First job Current or 

most recent 

job

Longest job 

(since starting 
paid work)

59. Please describe your

job

60. What does /did the firm

do?

61. Are/were you 1 Employed with social welfare 1 1
2 Employed without social welfare 2 2
3 Family employee without salary 3 3
4 Self-employed with a business

4 4
5 Self-employed without a business

5 C
6 Employer: up to 5 employers

0

7 Employer with 5/ + employees 6 6

8 Do not know 7 7

9 9

62. Do/did you work 1 Full time 1 1

2 Part time 2 2

63. When did you begin

this job?

64. And so you were in this

job for:

65. Were you promoted 1 Yes

while you were there 0 No

66. When did you leave this

job?

67. Why did you leave? 0 still there

1. ill health

2. made redundant or laid off

3. dismissed

4. pregnancy

5. Dependent children

6. Other family commitments
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68. Could you please tell me which group better describe your family income?

1 1-2 minimum wages

2 2-3 minimum wages

3 3-5 minimum wages

4 5-10 minimum wages

5 10-20 minimum wages

6 20 or more minimum wages

FAMILY RELATIONSHIPS

69. Were you ever separated from your mother for a year or more as a child (that 

is, up until you were 16)?

1 Yes

0 No (please go to )

70. Why did the separation happen?

1 parents separated /divorced

2 mother died

3 mother ill

4 Adoption

5 evacuation

6 other reasons

Did any of the following things happen during your childhood (that is, up until you were 

16)?

71. Your parents were divorced

1 Yes

0 No

72. You spent 4 or more weeks in hospital

1 Yes

0 No

73. Your father/mother were unemployed when they wanted to be working

1 Yes

0 No

74. Your parents often argued or fought

1 Yes
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No

75. You were physically abused by someone close to you

1 Yes

0 No

76. Your family had continuing financial problems

1 Yes

0 No

The following questions are about your mother, or a the woman who cared for you most 

of your life whilst you were growing up (that is until you were 16).

If a single parent family which were cared for by father, or in a home with a male care 

giver, but without female care giver, please go to question 91.

Please how do you remember your mother (or the woman who cared for you) during the 

years you were growing up

77. How much did she understand your problems and worries?

1 a great deal

2 quite a lot

3 little

4 not at all

78. How much could you confide in her about things that were bothering you?

1 a great deal

2 quite a lot

3 little

4 not at all

79. How much love and affection did she give you?

1 a great deal

2 quite a lot

3 little

4 not at all

80. How much time and attention did she give you when you needed it?

1 a great deal

2 quite a lot
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3 little

4 not at all

81. How strict was she with the rules for you?

1 a great deal

2 quite a lot

3 little

4 not at all

82. How harsh was she when she punished you?

1 a great deal

2 quite a lot

3 little

4 not at all

83. How much did she expect you do your best in everything you did?

1 a great deal

2 quite a lot

3 little

4 not at all

Please how do you remember your father (or the man who cared for you) during the 

years you were growing up

84. How much did he understand your problems and worries?

1 a great deal

2 quite a lot

3 little

4 not at all

85. How much could you confide in his about things that were bothering you?

1 a great deal

2 quite a lot

3 little

4 not at all
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86. How much love and affection did he give you?

1 a great deal

2 quite a lot

3 little

4 not at all

87. How much time and attention did he give you when you needed it?

1 a great deal

2 quite a lot

3 little

4 not at all

88. How strict was he with the rules for you?

1 a great deal

2 quite a lot

3 little

4 not at all

89. How harsh was he when he punished you?

1 a great deal

2 quite a lot

3 little

4 not at all

90. How much did he expect you do your best in everything you did?

1 a great deal

2 quite a lot

3 little

4 not at all
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SOCIAL SUPPORT

91. Is there someone in particular that you think would listen to you and give 

emotional support if you needed it?

1 Yes

0 No go to question....

First Person 

A

Second 

Person B

92. Is this your spouse/ partner, another 

relative or a friend?

1. Spouse/partner (go to question ii)

2. Boyfriend/girlfriend (if not living 

with spouse/partner).

3. Parent

4. Brother/sister

5. Neighbour

6. Friend from work

7. Other friend

8. Other

93. Does he/she live near enough to come 

round if something did come up?

1 Yes 

0 No

94. On average how often have you seen 

him/her the last year or so?

1. Not in the last year

2. less than once a month

3. less than once a week

4. once or twice a week

5. 3 + times a week

95. Would you prefer to see him/her more/ 

less often or is this about right for you?

1. more often

2. about right

3. less often

96. Have long have you known him/her
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97. Would you say that you could talk frankly 

and share your feelings with him/her?

0 No

1. Yes, some things

2. Yes, most things

3. Yes, over anything

98. Is there anyone else in particular that you 

think would listen to you and be supportive 

if you needed it?

1 Yes

0 No (go to question II) 

If yes, how many others?

99. Overall, do you think you have enough opportunity to talk openly and share 

your feelings about things?

Yes

No

100. Do you prefer to keep your feelings to yourself?

1 Yes

0 No
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CHILD’S BIRTH AND EARLY INFANCY MEDICAL HISTORY

1. How old were you when your child was born?

Age___________ years

2. Was he/she your first born child?

1 Yes

2 No. She/he was the__________ child (Specify if you are the 2nd, 3rd, 4th, etc.)

3 She/he is the only child in the family.

3. Do you remember what her/his weight was at birth?

1 Yes, he/ she was______ kg_______ grams

0 No do not know/cannot remember

4. Do you remember how did you feed him/her?

0 No do not know/cannot remember

1 Yes, breast only

2 Yes, breast and bottle

3 Bottle only (go to question 6)

5. Do you remember at which age was stopped breast-feeding?

1 Yes, He / She was___________________

0 No /Do not know/cannot remember.

6. Do you remember at which age was bottle-feeding introduced?

1 Yes, He / She was_________________

0 No. She / He was breastfed only

9 Do not know/cannot remember.

7. With whom did she/he spend most of the day time when he/she was younger?

1 With mother

2 With father

3 With both of them

4 With grandmother

5 With a maid or nanny

6 At a day care center

7 With others (Specified)
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9 Do not know/cannot remember.

8. Do you remember at which age she/he stopped bedwetting?

0 No do not know/cannot remember

1 Yes, He / She was_________________

9. How many children do you have?

_______________child/children

10. How many births did you have?

12. Did you have any health problems during the pregnancy of survey child?

1 Yes, please specify________________

0 No

13. Did you smoke during the pregnancy of survey child?

1 Yes

0 No

14. Did you take any medicines during the pregnancy of survey child?

1 Yes, please specify_______________

0 No

15. Has your child had any of these diseases?

IS.a. Measles

0 No

1 Yes, please tell me which age was she/he?

9 don’t know

15.b. Mumps 

15.C. Chicken pox 

15.d. Whooping 

15.h. Tuberculosis cough 

15.e. Rheumatic fever 

15.f. Infectious hepatitis 

15.g. Attack of asthma 

15.i. Others
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Appendix 4: Aba-Abipeme criterion of marked power

Indicator used by the Aba- Abipeme criterion of market power and the number of points 

assigned to each indicators resources:

indicator None 1 2

Number of points

■ 3 'V 4 ; 5 : :::: 6:7 :

TV. 0 2 4 6 8 10 12

Radio 0 1 2 3 4 5 6

Toilet 0 2 4 6 8 10 12

Motorcar 0 4 8 12 16 16 16

Maid 0 6 12 18 24 24 24

Vacuum cleaner 0 5 5 5 5 5 5

Washing Machine 0 2 2 2 2 2 2

indicators used by the Aba- Abipeme criterion of market power and the number of points 

assigned to each indicator: education of the head of the family.

Level of education Number of points

None

Primary school (4 years) 

Primary school (8 years) 

Secondary school (12 years) 

University

0
1

3

5

10
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Socio-economic groups’ definition and the final score assigned to each of them.

Socio-economic groups Finai scores (In points)

A

B

C

D

E

More than 34 

21-34 

10-20 

5-9 

0-4

308



Appendix 5  - Assesm ent form

Data; D/M/A

1 2 3
Student name

Appendix 5: Clinical assessment form

Original Duplicate School number ID

Address Phone Area o1 residence

PLAQUE

CALCULUS

BLEEDING

DMF-T

ENAME L DEFECT

TRAUMATIC DENTAL INJURIES
169 12 11 21 22 32 31 41 42

185

Comments
07 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
23

24 38 37 36 35 34 33 32 31 41 42 43 44 45 46 47 48
40

41 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
56

189 Height

190 Weight 

110BMI

57 38 37 36 35 34 33 32 31 41 42 43 44 45 46 47 48
72

73 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
87

88 38 37 36 35 34 33 32 31 41 42 43 44 45 46 47 48
102

103 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
119

120 38 37 36 35 34 33 32 31 41 42 43 44 45 46 47 48
136

137 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
151

152 38 37 36 35 34 33 32 31 41 42 43 44 45 46 47 48
168

Photo

186

Live with Parents

187

Excluded

188
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Appendix 6: Letter from the health authorities

E S T A D O  D O  P A R A N A
SECRETARIA DE ESTADO DA EDUCAÇÀO 

NOCLEO regional d a  EDUCAÇAO 
CIANORTE PARANA

AUTORIZAÇÂO

Informamos que a BeJina Nicolau esta autorizada a 

efetuar pesquisa, sobre matricula Idade Escolar de 11 anos a 14 anos nos 

estabelecimentos jurisdicionados a este Nùcleô Regional da Educaçâo de 

Cianorte.

Contamos com a prestigiosa atençâo de Vossa 

Senhoria, no que tange ao atendimento.

Cianorte, 11 de agosto de 1998.

Regia
CHEFE

urginski
exercicio)

J) . '
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Appendix 7: Parents’ letter

Dear Parents,

The research, Belinda Farias Nicolau, is developing a research project on prevention of 

oral diseases. As a start to this project some basic information is being collected for the 

selection of families to compose a sample. The results of this research will bring great 

benefits to the oral health of our population, because although dental caries is a very 

common disease, there is no study about its characteristics among teenagers in 

Cianorte.

In this first part of the research, we are sending a form to be answered by one of the 

parents or the person in charge of the child and to be returned to the school as soon as 

possible. The form has questions about circumstances of the family and will be used only 

for the statistical analyses of the results. We would like to emphasise that all answers 

are strictly CONFIDENTIAL and will not be available to other persons. In order to do 

that, please use the envelope which is enclosed.

The most common oral disease, tooth decay and gum disease, can be prevented. Some 

factors show a marked influence over establishment of such diseases. The identification 

of such factors is crucial to the development of preventive programmes. Therefore, your 

participation is essential to the success of this project and to the improvement of the oral 

health status of your family as well as of the population of Cianorte as whole. I would like 

to thank you in advance.

Yours,

Belinda Farias Nicolau
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Appendix 8: Plaque and calculus criteria

Plaque Scores

The presence and absence of plaque was recorded by teeth

Tooth Code Diagnostic Criteria

Score 0 no plaque

Score 1 gingival area covered by a visible plaque to the naked eye.

Score 9 Unrecordable

Calculus Scores

The presence and absence of calculus was recorded by teeth

Tooth Code Diagnostic Criteria

Score 0 no calculus

Score 1 Presence of sub or supra gingival calculus

Score 9 Unrecordable
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Appendix 9: Gingival bleeding criteria

The assessment of presence or absence of teeth with gums bleeding after probing will 

be recorded using the criteria for score 1 of Community periodontal index (CPI) (WHO,

1997).

Code Diagnostic criteria

Score 0 healthy

Score 1 bleeding observed, directly or by using a mouth 

mirror, after probing

Score 9 unrecordable
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Appendix 10: Dental caries criteria

Criteria used to recorded dental caries according to WHO (1997).

Code Diagnostic Criteria Definition

Code 0 - Sound crown A crown is recorded as sound if it shows no 
evidence of treated or untreated clinical caries up 
to the "caries into dentine" diagnostic 
threshold. The stages of caries that precede 
cavitation, as well as other conditions similar to 
the early stages of caries, are excluded 
because they cannot be reliably diagnosed. Thus, 
teeth with the following defects, in the absence of 
other positive criteria, should 
be coded as sound:
• white or chalky spots;
• discoloured or rough spots;
stained pits or fissures in the enamel that catch 
the explorer but do not have a detectable softened 
floor, undermined enamel, or softening of the 
walls;
• dark, shiny, hard, pitted areas of
enamel in a tooth showing signs of moderate to 
severe fluorosis.
• All questionable lesions should be coded as 

sound.
• In the case of partly-erupted teeth, where 
some surfaces may not be visible, these will be 
considered as sound and recorded under this 
category.

Code 1 - Decayed crown Crown are recorded in this category when lesion 
in a pit or fissure, or a smooth tooth surface, has 
an unmistakable cavity, undermined enamel, or 
detectable softened floor or wall. Lesions or 
cavities with a temporary filling, or cavities from 
which a restoration has been lost should also be 
included in this category. Where any doubt exists, 
caries should not be recorded as 
present.

Code 2- Filled crown 
decay

with

Code 3

A crown is scored as filled with decay when it 
contains one or more permanent restorations and 
one or more areas that are decayed. No 
distinction is made between primary and 
secondary caries (i.e., whether or not the carious 
lesions are in physical association with the 
restoration(s).

Filled crown with no 
decay

Crown are considered filled without decay when 
one or more permanent
restorations are present and there is no secondary
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Appendix 1 0 -  Dental caries criteria

(recurrent) caries. A tooth with a crown placed 
because of previous decay is recorded in this 
category. A tooth that has been crowned for 
reasons other than decay, e.g., trauma or as a 
bridge abutment, is recorded as "bridge abutment 
or special crown" and coded 6.

Code 4 - Tooth missing due to 
caries

This score is used for permanent teeth that have 
been extracted because of caries. In most cases 
the reason for the absence of a 
permanent tooth will be obvious and the 
appropriate code may be called and recorded at 
once. Sometimes questioning the child will be 
necessary, for example - "Did you have those 
teeth taken out to make room for the others?" or 
"Was that front tooth knocked out?".

Code 5- Permanent tooth 
missing for any other 
reason

This code is used for permanent teeth extracted 
for orthodontic reasons or because of trauma, etc. 
This score is also used for permanent teeth that 
are judged to have extracted because of 
periodontal disease.

Code 6 - Fissure Sealant Sealant codes is used for teeth which a fissure 
sealant has been placed on the occlusal surfaces; 
or for teeth in which the occlusal fissure has been 
enlarged with a rounded or flamed bur, and a 
composite material placed. If tooth sealant has 
decay is code 1

Code 7 - Bridge abutment or 
special crown

This code is used to indicate that a tooth forms 
part of a fixed bridge, i.e., is a bridge abutment. 
This code can also be used for crowns placed for 
reasons other than caries and for veneers or 
laminates covering the labial surface of a tooth on 
which there is no evidence of caries or restoration.

Code 8 - Unerupted tooth (or 
congenitally missing)

This classification is restricted to permanent teeth 
and used only for a tooth space with an unerupted 
permanent tooth but without a primary tooth.

Code 9 - Not Recorded - Any erupted permanent tooth that cannot be 
examined for any reason (e.g. because of 
orthodontics bands, severe hypoplasia, etc.)

Notes A tooth is deemed to be present if any part of it is visible.

If a tooth was present, each surface was examined, and the teeth were coded. 

When doubt exists in the differentiation between the categories, the 

less severe category should always be called.
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Appendix 11: Traumatic dentai injury criteria

Criteria used to recorded traumatic dental injuries was based on Children’ Dental Health 

in the United Kingdom (O’Brien, 1994)

Code Diagnostic Criteria

Score 0 No Trauma

Score 1 Discoloration

Score 2 Fracture involving enamel

Score 3 Fracture involving enamel and dentine

Score 4 Fracture involving enamel, dentine, and pulp

Score 5 Missing due trauma

Score 6 Acid-etch composite restoration

Score 7 Permanent replacement including crown, denture, bridge, pontic

Score 8 Temporary restorations

Score 9 Assessment cannot be made

Note - To specify causes of the observed fractures, the question below was asked to all 

participants that present any type of dental trauma, and written down into “comments” 

(oral health assessment form)

How did the fracture in your teeth occur?
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Appendix 12: Description of outcomes variabies

This section describes how the outcome variables were modulated and coded.

Traumatic dental Injuries

The criterion for traumatic dental injuries is presented in appendix 11. The indicator was 

dichotomised as the presence or absence of dental trauma.

The variable was coded as:

0 Absence of traumatic dental injuries

1 Presence of traumatic dental injuries

Dental carles status Indicators

In order to assess adolescents' dental caries status in permanent teeth, 2 indicators were 

used: caries-free status and DMF-T index.

Caries-free status

This indicator represents individual's past and/or present caries experience, which was 

dichotomised and coded:

0 Yes (free of caries)

1 No (some caries experience)

DMF-T index

The DMF-T index expresses the number of decayed, missing and filled teeth, which are 

summed up, representing the individual's index. Calculations were based on 28 teeth, 

excluding third molars. Tooth recorded as missing for any other reason than caries, or as 

unerupted or as crowned abutment which were sound prior to treatment were excluded 

from calculation.
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The shape of the distribution of the DMF-T scores suggested a positive by skewed 

distribution (Fig.3.2). Thus DMF-T scores were dichotomised using the last quartile as 

the cut-off point, as it is where the tale of distribution starts. It was coded:

0 Low (DMF- 0 to 6)

1 High (DMF-T last quartile>6)

Periodontal health status Indicator

Bleeding on probing

Due to the high prevalence of bleeding gums measured as presence or absence (only 

1% of the sample had no teeth with bleeding gums) the proportion of the number of teeth 

with gums bleeding on probing was used to assess the adolescents' periodontal health 

status.

The use of proportion of teeth may be questioned as different numbers of teeth among 

the sample might give the same proportion of disease. In this sample the number of 

missing teeth was very low (less than 10% of the sample had more the 1 missing teeth 

for all reasons: caries, uneruptuded teeth, and orthodontic treatment). Thus the 

proportion of teeth with gums bleeding could be considered a reliable measured of 

periodontal status. The proportion of number of teeth with gums bleeding was 

categorised using the mean as cut-off point and it was coded as:

0 Low (Low levels of gums bleeding on probing < 0.62)

1 High (Low levels of gums bleeding on probing >0.62)
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Appendix 13: Independent Variables

This appendix describes how the independent variables used in the studies were code 

and summarised.

Indicators of socio- economic circumstance and position

Material deprivation measures

Seven indicators of material deprivation were collected for both periods, adolescents 

birth and adolescents current life (Parents’ questionnaire -  Appendix 3). All these 

indicators have been used in social epidemiology as a measure of material deprivation. 

Although house material it is not a common indicator used, it has been used before in 

other Brazilian studies (Barros and Victora, 1991).

The answer to the following question was use to define house material: what kind of 

material was used to build your house at the time your child was born/ or the present 

house? 1 brick, 2 wood, 3 paper, 4 other 

This variables was further reduced to:

1 Brick

2 Non-brick

Overcrowding was another indicator of material deprivation used. It was constructed by 

dividing the numbers of people living in the house by the number of rooms. Halls, 

corridors, toilet did not count as a room. This variable was dichotomised:

1 Up to 1 person/room

2 More than 1 person room.

The presence of toilet and piped water were not very sensitive measures of material 

deprivation in current life as only few families did not have both facilities at home.
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Alternatively, for presence of toilet inside the house, number of toilets was used. Piped 

water was not considered in the analyses of family material deprivation in current life.

The presence of toilet was coded as:

1 One or none toilet

2 More than 2 toilets

All other indicators of material deprivation only present or absent were considered.

They were coded as:

0 No (car ownership, house tenure, piped water, presence of toilet)

1 Yes (car ownership, house tenure, piped water, presence of toilet)

Social position and socio-economic measurements

Information was collected in order to determine social class of the families, using the 

Marxist concept (Lombardi et al, 1988). In addition, information on level of education of 

the mothers and father, and family income (minimum wage) was also collected (sample 

of address questionnaire).

Parents level of Education

The question on educational qualification of parents was in the following categories:

1 Illiterate (cannot read or write)

2 First phase of primary school not completed (less than 4 years)

3 First phase of primary school completed (4 years)

4 Second phase of primary school not completed (less than 8 years)

5 Second phase of primary school completed (8 years)

6 Secondary school not completed (less than 11 years)

7 Secondary school completed (11 years)

8 University not completed

9 University completed

10 Post-graduation

Later, this variable was categorised into
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1- Eight or more years of formal education (Codes, 6 7, 8,9 10)

2- Less than 8 years of formal education (Codes 1,2,3,4 and 5)

The decision to dichotomise this variable was in order to increase its power, since there 

was little data in some of the groups initially obtained.

Family income

Family income variable was based on the answer of question number 8.

In which of the following groups is your family income?

1 1-2 BMW

2 >2-3 BMW

3 >3-5 BMW

4 >5-10 BMW

5 >10-20 BMW

6 >20 BMW

This variable was further categorised into 2 groups based on the structure of the data

1 Up to 5 BMW

2 More than 5 BMW

Family social position

Social position of the family was measured, using the Marxist concept (Lombardi et al, 

1988). Within this classification system the following socio-economic groups were 

distinguished:

1 Bourgeoisie

2 Traditional petit bourgeoisie

3- New petit bourgeoisie

4 Typical proletariat

5 Non-typical proletariat

6 Sub-proletariat
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For the purpose of the statistical analysis, social class was reduced to two categories 

and coded:

0 High social class (Codes 1 to 3, corresponding to the Bourgeoisie)

1 Low social class (Codes 4 to 6, corresponding to the Proletariat)

Indicators of early life and life course experiences

Failure at school examinations

Failure at school examinations was used as an indicator of school grade. Information 

was obtained from the questions "Have you ever failed an examination at school?" and 

the adolescents’ school grade. The variable presented 4 categories:

1 grade 7 and never failed at school

2 grade 6 failed at school once

3 grade 5 failed at school twice

4 special grade failed at school 3 or more times

The education system in the State of Parana-Brazil has a policy by which all children 

who have failed 3 or more times are allocated to a special need class. A different system 

of teaching and evaluating is used in these special groups. Based on this it was decided 

to reduce this variable and it was coded:

0 up to grade 4

1 grade 5 or more

Level of self-esteem

A self-esteem score was developed. The variable was modelled by giving a score of +1 

for answer which expressed good self-esteem and -1 for the opposite (good self-esteem 

included items 1,3,4,10,11,12,16). The discrete variable developed had scores ranging
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from -10 to 14 with a mean of 5.74(SD 4.49). This variable was dichotomised, using 

mean as the cut-off point, and coded as;

0 Low level of self-esteem

1 High level of self-esteem

Birth order

Adolescents' were asked: "which child are you in the family?", and three categories were 

given. The variable was categorised and coded:

1 First child

2 Second child or more

Body Mass Index

The body mass index was calculated using the height and weights of the adolescents. 

The formula used was weight divided by the square of the height. The mean BMI was 

19.1 (SD 3.53). Since, there is no consensus in the literature about the definition of 

overweight and obesity in adolescents and there is no cut off point for obesity in a 

Brazilian population, it was decided to define obesity based on the distribution. 

Adolescents were classified as overweigh if they had a BMI equal to or greater than the 

85^ percentile value.

0 Non-overweight BMI < 23.5

1 Overweight BMI >= 23.5

Mothers' age at delivery

Mothers' age at delivery recorded. Data was then categorised in two age groups, and 

coded:

0 >25 years

1 < 24 years
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Mother’s health problems during pregnancy

0 No

1 Yes

Birth weight

Adolescents’ birth weight was obtained from the mother’s questionnaire. In order to 

validate the mother’s answer a health form, which is provided to all new born in Cianorte, 

was used. About 20% of mothers had this form. The cut off point for low birth weight was 

2500kg and the variable were dichotomised and coded:

0 Adequate birth weight (^2500 g)

1 Low birth weight (<2500 g)

Infectious Diseases

0 No

1 Yes

Oral health behaviour

Questions regarding the variables described in this Subsection are from the adolescents' 

questionnaire (Appendix 2). Two of the oral health-related behaviours studied, frequency 

of sugar consumption and daily toothbrushing frequency, were measured on a discrete 

numerical scale. They had a relatively small range of values and were positively skewed. 

Therefore, these variables were treated in the statistical analysis as categorical 

variables.

Daily toothbrushing frequency

Daily toothbrushing frequency was obtained from Question 2 and it was divided into two 

categories, based on the frequency distribution of the variable. The categories were 

coded:
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0 Three times or more a day (median or above)

1 Once to twice a day (below the median)

Pattern of dental attendance

Pattern of dental attendance was categorised and coded:

0 Check-ups mainly

1 In trouble mainly

2 Never been to the dentist

9 Do not know (missing value)

Use of topical fluoride

This variable was not used in the analysis as only 14 (0.2%) subjects did not use a 

fluoride mouthwash.

Diet habits

Frequency of sugar consumption

Two variables were developed: daily frequency of sugar intake and use of sugar in drinks 

Use of sugar in drinks

In order to develop the variable use of sugar in drink the following questions were used. 

Do take sugar in your drink? If yes, how many teaspoons do you take in cup of coffee or 

tea? Only 8 subjects reported not taking sugar in their drinks while 92% of the 

adolescents mentioned that they always had sugar in their drinks. The variable was 

categorised:

0 No sugar at all / up to 1 teaspoon

1 More than 2 teaspoons
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Daily sugar frequency

Daily frequency of consumption were also high in the population studied (median = 4, 

range 0-10). Daily frequency was defined by counting the number of eating occasions in 

which sugary food and drinks were consumed during the day. Both hidden and added 

non-milk extrinsic sugars were considered sugary food and drinks (COMA, 1989). The 

following categories were distinguished, for both total and between meal frequency:

1 Up to 4 times/day

2 More than 4 times/day

Frequency of vegetable and fruit consumption.

Six categories were reduced to 3 based on their frequency distribution and coded as:

0 never or less than once a month or once to three times month

1 Once to twice a week

2 More than three times a week

Oral cleanliness 

Plaque Index

The presence or absence of plaque was used in the assessment of adolescents' oral 

cleanliness. All teeth and surfaces were examined. However, the presence or absence 

was recorded by tooth, that is, if a tooth had one surface with plaque it was recorded as 

1 otherwise as 0. In order to calculate the prevalence of plaque all the tooth scores were 

added and then recorded as presence or absence of plaque. Due to the high levels of 

plaque scores in this population the variable was further modelled into proportion of teeth 

with plaque. Furthermore, the variable was categorised using the mean as the cut-off 

point and it was coded:

0 Low (level of plaque < 0.64)

1 High (level of plaque >0.64)
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Appendix 14: Additional tables

Table A. 1 Frequency distribution and results of simple logistic regression of material
deprivation indicators at birth and at present stage of life and traumatic dental injuries on
a sub-sample of 311 adolescents.

Traumatic dental OR (95% Cl) 
injuries
Yes No
N (%) N (%)

P-values

At Birth 
House Material

Brick 19 (17) 95 (83) 1
Others 38 (19) 158 (81) 1.08 (0.58-200) 0.790

Overcrowding
Up to 1 per room 31 (18) 148 (82) 1
More than 1 per room 26 (20) 105 (80) 1.10(0.61-1.99) 0 744

Car ownership
Yes 23 (20) 91 (80) 1
No 34 (17) 163 (83) 0.81 (0.44-1.47) 0.494

House Tenure
Yes 20 (18) 93 (82) 1
No 37 (19) 161 (81) 1.06 (0.57-1.96) 0.847

Presence of Toilet
Yes 42 (19) 183(81) 1
No 15 (18) 69 (82) 1.02(0.53-1.96) 0.948

Piped water
Yes 219 (82) 49 (18) 1
No 37 (88) 5 (12) 0.60(0.22-1.61) 0.315

At present stage of life -  13 years
House Material

Brick 42 (19) 182(81) 1
Others 15 (17) 72 (83) 0.98 (0.51-1.90) 0.972

Overcrowding
Up to 1 per room 193 (84) 37 (16) 1
More than 1 per room 61 (75) 20 (25) 1.89 (1.01-3.52) 0.045

Car ownership
Yes 27 (15) 148 (85) 1
No 30 (22) 106 (78) 1.78(0.98-3.21) 0.056

House Tenure
Yes 41 (21) 159 (79) 1
No 16 (14) 95 (86) 0.71 (0.38-1.35) 0.308

Presence of Toilet
Two or more toilets 9 (14) 56 (86) 1
One or no toilet 200 (82) 45 (18) 1.39(0.64-3.03) 0.395

Piped water
Yes 257 (83) 54 (17) - -

No - -
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Table A.2 Adjusted odds ratio for material deprivation of adolescents’ family at birth and at present stage of life and traumatic dental injuries in a 
sub-sample of 311 adolescents.

Variables Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (95% Cl)

p-values

House Material
(*brick / non brick) 
At birth 1.08(0.58-200) 0.790 1.09 (0.58-2.04)^ 0.777
At present 0.98(0.51-1.90) 0.972 0.91 (0.49-1.88)2 0.913

Overcrowding
(*over / non-over. ) 
At birth 1.10(0.61-1.99) 0.744 0.90 (0.48-1.10)^ 0.758
At present 1.89(101-3.52) 0.045 1.95 (1.01-3.78)2 0.046

Car ownership
(*yes / no)
At birth 0.81 (0.44-1.47) 0.494 0.60 (0.30-1.17)1 0.139
At present 1.78(0.98-3.21) 0.056 1.91 (0.90-3.70)2 0.053

House Tenure
(*yes / no)
At birth 1.06(0.57-1.96) 0.847 1.15(0.61-2.15)1 0.664
At present 0.71(0.38-1.35) 0.308 0.69 (0.36-1.33)2 0.276

Presence of Toilet
At birth (*yes / no) 1.02(0.53-1.96) 0.948 0.91(0.47-1.78)2 0.799
At present (*2 or +/1 or none toilet) 1.13(0.55-2.33) 0.732 1.16(0.55-2.43) 0.681
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Table A.3 Frequency distribution and results of simple logistic regression of the socio
economic indicators and high levels of caries in a sub-sample of 311 adolescents.

Variable DMF-T OR (95% Cl) Prvalues

>6<=6
N|%) N(%)

Social class
High
Low

75 (82) 
149 (83)

16 (18) 
31 (17)

1
0.97(0.50-1.89) 0.941

Family Income
Up to 5 BMW 
More than 5 BMW

157 (79) 
95 (88)

42 (21) 
13 (12)

1
195 (0.99-3.82) 0.051

Father’ level of education
Up to 8 years of education 
More than 8 yrs of education

191 (81) 
54 (87)

44 (19) 
8 (13)

1
1.55 (0.69-3.50) 0.286

Mother’s level of education
Up to 8 years of education 
More than 8 yrs of education

199 (82) 
56 (85)

45 (18) 
10 (15)

1
1.26 (0.60-2.67) 0.536
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Table A.4 Frequency distribution and results of simple logistic regression of the oral
health behaviour and high levels of caries in a sub-sample of 311 adolescents.

Variable DMF-T OR (95% Cl)

6
N(%)

> 6 
N(%)

P-values

Daily toothbrushing frequency
Three times or more 147(84) 28 (16)
Once to twice 109 (80) 27 (20)

1
1.30(0.72-2.33) 0.378

Dental floss frequency
None/rarely
Daily

156 (84) 
67 (77)

29
20

(16)
(23)

1
1.20 (0.48-3.04) 0.688

Levels of Plaque
Low
High

137 (82) 
119 (82)

29
26

(18)
(18)

1
1.03 (0.57-1.85) 0.915

Pattern of dental attendance
Check-ups mainly 
In trouble mainly 
Never been to the dentist

69 (88) 
174 (80) 
12 (92)

9
45
1

(12)
(20)
(8)

1
1.98 (0.92-4.97) 
0.63 (0.07-5.51))

0.081
0.684

Amount of sugar in drinks
Up Itsp 
More than Its

132(86) 
123 (78)

21
34

(14)
(22)

1
1.73(0.95-3.15) 0.070

Daily frequency of sugar intake
Up to 4 times/day 
More than 4 times day

116(81) 
137 (83)

27
28

(19)
(17)

1
0.87(0.49-1.57) 0.663

Fresh vegetable consumption
More than 3 times/week 
1 to 3 times/week 
Rarely

94 (81) 
137 (82) 
25 (89)

22
30
3

(19)
(18)
(11)

1
0.54(0.15-1.93)
1.06(0.58-1.96)

0.350
0.831

Fresh fruit consumption
More than 3 times/week 
1 to 3 times/week 
Rarely

76 (79) 
166 (84) 
14 (82)

20
32
3

(21)
(16)
(18)

1
0.81 (0.21-3.11) 
0.73(0.39-1.36)

0.764
0.326

Use of Fluoride Mouthrinse
Yes
No

247 (82) 
8 (89)

54
1

(18)
(11)

1
1.74(0.21-14.2) 0.603
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Table A. 5 Frequency distribution and results of simple logistic regression of the selected 
explanatory variables and high levels of caries in a sub-sample of 311 adolescents.

DMF-T OR (95% Cl) P-values

< =6 
N (%)

>6
IM(%)

Sex
Female
Male

121 (79) 
135 (86)

33 (21) 
22 (14)

1.67(0.92-3.02)
1

0.089

BMI
Non overweight 
Overweight

219(83) 
30 (88)

45 (17) 
4 (12)

1
1.54(0.51-4.59) 0.437

School grade
Grade 5 or more 
Up to grade 4

26 (72) 
230 (87)

10 (28) 
45 (13)

1
1.96(0.88-4.35) 0.092

Birth order
First child
Second or more child

101 (89) 
154 (79)

13 (11) 
41 (21)

1
2.06 (1.05^.05) 0.034

Level of self-esteem
High
Low

95 (80) 
15 (84)

23 (20) 
29 (16)

1
0.78(0.43-1.44) 0.440
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Table A. 6 Frequency distribution and results of simple logistic regression of the family life 
and high levels of caries in a sub-sample of 311 adolescents.

DMF-T OR (95% Cl) P-values

<=6 >6
N(%) N (%)

Family structure
Nuclear families 
Single parents families 
Reconstituted families

201 (84) 
38 (74) 
17 (77)

37 (16) 
13 (26) 
5 (23)

1
1.85 (0.90-3.82) 
1.59(0.55-4.59)

0.092
0.385

Family Relationship

Father’s level of support
High
Low

190 (80) 
65 (89)

47 (20) 
8 (11)

1
2.01 (0.90-4.47) 0.088

Father’s level of punishment
Low
High

179 (85) 
77 (77)

32 (15) 
23 (23)

1
1.56 (1.04-2.34) 0.030

Mother’s level of support
High
Low

181 (82) 
75 (83)

40 (18) 
15 (17)

1
1.10(0.57-2.12) 0.764

Mother’s level of punishment
Low
High

163 (84) 
93 (79)

31 (16) 
24 (21)

1
1.67(0.91-3.03) 0.093
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Table A.7 Frequency distribution and results of simple logistic regression of adolescents’ 
mothers pregnancy factors and adolescent’s characteristics at birth and first years of life 
and high levels of caries in a sub-sample of 311 subjects.

DMF-T OR (95% Cl) P-values

<=6 
N (%)

>6
N(%)

Feeding Practices
Breast only 
Breast and bottle 
Bottle only

79 (86) 
140 (82) 
35 (76)

13 (14) 
31 (18) 
11 (24)

1
1.34(0.66-2.71)
1.90(0.77-4.67)

0.409
0.157

Birth weight
Adequate birth weigh (>2500g) 
Low birth weight (< 2500g)

190 (83) 
22 (71)

38 (17) 
9 (29)

1
2.04 (0.87-4.78) 0.099

Adolescents’ Infection diseases
Yes
No

189(81) 
67 (85)

43 (19) 
12 (15)

1
1.27(0.63-2.55) 0.502

Bed wetting
Up to 1 year old 
1 to 2 years old 
More than 3 years old

50 (89) 
81 (83) 
85 (77)

6 (11) 
16 (17) 
25 (23)

1
1.64 (0.60-4.48) 
2.45 (0.94-6.38)

0.330
0.066

Age mother at delivery
Up to 25 
26 or more

215(84) 
40 (74)

41 (16) 
14 (26)

1
1.83(0.91-3.67)

0.087

Health problems in pregnancy
Yes
No

61 (80) 
191 (83)

15 (20) 
39 (17)

1
1.20 (0.62-2.33)

0.582

Smoking habits in pregnancy
Yes
No

34 (74) 
221 (84)

12 (26) 
43 (16)

1
1.81 (0.87-3.18)

0.112
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Table A. 8 Frequency distribution and results of simple logistic regression of material 
deprivation indicators at birth and at present stage of life and caries-free status a sub
sample of 311 adolescents.

Caries4ree OR (95% Cl) P-values

Yes 
N (%)

No
N (%)

At birth

House Material
Brick n(%) 
Others n(%)

29 (25) 
37 (19)

85 (75) 
159 (81)

1
1.46 (0.84-2.54) 0.175

Overcrowding
Up to 1 p/r 
More than 1 p/r

46 (26) 
20 (15)

111 (84) 
133 (75)

1
2.12(1.14-3.93) 0.026

Car ownership
Yes
No

25 (22) 
41 (21)

89 (78) 
156 (79)

1
1.06(0.0.61-1.87) 0.816

House Tenure
Yes
No

21 (19) 
45 (23)

92 (81) 
153 (77)

1
0.77 (0.43-1.38) 0.391

Presence of Toilet
Yes
No

50 (22) 
15 (18)

175 (78) 
69 (82)

1
1.31 (0.69-2.49) 0.379

Piped water
Yes
No

At present stage of life -13  years

5 (12) 
61 (23)

37 (88) 
207 (77)

1
2.17(0.82-5.77) 0M18

House Material
Brick
Others

47 (21) 
19 (22)

177 (79) 
68 (78)

1
0.95(0.52-1.73) 0.868

Overcrowding
Up to 1 p/r 
More than 1 p/r

48 (21) 
18 (22)

182 (79) 
63 (78)

1
0.92(0.50-1.70) 0.798

Car ownership
Yes
No

41 (23) 
25 (18)

134 (77) 
11 (82)

1
1.35 (0.77-2.37) 0.281

House Tenure
Yes
No

40 (20) 
26 (23)

160 (80) 
85 (77)

1
0.81 (0.81-1.43) 0.480

Presence of Toilet
Two or more toilets 
One or none toilet

18 (28) 
47 (19)

47 (72) 
198(81)

1
1.61(0.86-3.02) 0.193

Piped water
Yes
No

66 (21) 245 (79) - -
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Table A. 9 Adjusted odds ratio for material deprivation of adolescents’ family at birth and at present stage of life and caries-free status a sub
sample of 311 adolescents.

Variables Unadjusted 
OR (95% Cl)

P-values Adjusted 
OR (96% Cl)

P-values

House Material
(*brick / non brick) 
At birth 1.46 (0.84-2.54) 0.175 1.50 (0.85-2.66) ^ 0.156
At present 1.05 (0.57-1.92) 0.868 0.86 (0.46-1.61)2 0.655

Overcrowding
(*over / non-over. ) 
At birth 2.12(1.14-3.93) 0.026 2.14(1.15-3.96)1 0.016
At present 0.92 (0.50-1.70) 0.798 0.70 (0.36-1.35)2 0.304

Car ownership
(*yes / no)
At birth 1.06 (0.0.61-1.87) 0.816 0.93(0.50-1.72)1 0.828
At present 1.35 (0.77-2.37) 0.281 1.39 (0.76-2.55)2 0.281

House Tenure
(*yes / no)
At birth 0.77 (0.43-1.38) 0.391 0.80 (0.44-1.45)1 0.471
At present 0.81 (0.81-1.43) 0.480 0.85(0.48 -1.52)2 0.601

Presence of Toilet
At birth (*yes / no) 1.31 (0.69-2.49) 0.379 1.19(0.62-2.30)1 0.592
At present (*2 or +/1 or none toilet) 1.61 (0.86-3.02) 0.193 1.58(0.83-3.02)2 0.159

Reference category for both at birth and at present

CO
CO
CXI
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Table A. 10 Frequency distribution and results of simple logistic regression of the 
socio-economic indicators and periodontal status in a sub-sample of 311 
adolescents.

Gums Bleeding OR (95% Cl) P values

No
N (%)

Yes 
N (%)

Social class
High
Low

58 (64) 
90 (50)

33 (36) 
90 (50)

1
1.75 (1.04-2.94) 0.033

Family Income
Up to 5 BMW 
More than 5 BMW

94 (47) 
69 (64)

105 (53) 
39 (36)

1
1.97 (1.22-3.19) 0.006

Father’ level of education
Up to 8 years of education 
More than 8 yrs of education

117(50) 
42 (68)

118(50) 
20 (32)

1
2.11 (1.17-3.82) 0.013

Mother’s level of education
Up to 8 years of education 
More than 8 yrs of education

118(48) 
46 (70)

126 (52) 
20 (30)

1
2.45 (1.37-4.39) 0.002
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Table A. 11 Frequency distribution and results of simple logistic regression of 
adolescents’ birth and first years of life years and periodontal status in a sub-sample of 
311 subjects.

Gums bleeding

Low 
N (%)

High 
N (%)

OR (95% Cl) P-values

Feeding Practices
Breast only 
Breast and bottle 
Bottle only

49 (53) 
92 (54) 
23 (50)

43 (47) 
79 (46) 
23 (50)

1
0.87(0.43-1.78) 
0.85(0.44-1.64)

0.718
0.647

Birth weight
Adequate birth weigh (>2500kg) 
Low birth weight (<2500kg)

17 (55) 
121 (53)

14 (45) 
107(47)

1
0.93(0.43-1.97) 0.853

Bed wetting
Up to 1 year old 
More than 1 year old

28 (50) 
109 (53)

28 (50) 
98 (47)

1
0.89(0.49-1.62) 0.724

Infection diseases
Yes
No

119(51) 
46 (58)

113(49) 
33 (42)

1
0.75(0.45-1.26) 0.287

Age mother delivery
Up to 25 
26 or more

136 (53) 
28 (52)

120(47) 
26 (48)

1
1.05(0.58-1.89) 0.865

Health problems pregnancy
Yes
No

34 (45) 
127 (55)

42 (55) 
103 (45)

1
1.52(0.90-2.56) 0.114

Smoking habits pregnancy
Yes
No

25 (54) 
139 (53)

21 (46) 
125(47)

1
1.07(0.57-2.00) 0.832
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Table A. 12 Frequency distribution and results of simple logistic regression of the oral 
health behaviour and periodontal status in a sub-sample of 311 adolescents.

Gums Bleeding

Low High OR (95% Cl) P-values
N (%) N (%)

Daily toothbrushing frequency
Three times or more 
Once to twice

Dental Floss frequency
None/rarely
Daily

97 (55) 
68 (50)

144 (53) 
21 (54)

78 (45) 
68 (50)

128 (47) 
18 (46)

1
1.24(0.79-1.94)

1
1.03 (0.52-2.03)

0.342

0.916

Pattern of dental attendance
Check-ups mainly 
In trouble mainly 
Never been to the dentist

51 (65) 
110(50) 
4 (31)

27 (35) 
109 (50 
9 (31)

1
1.87 (1.09-3.20) 
4.24 (1.19-15.0)

0.022
0.025

Plaque Scores
Low
High

128 (77) 
37 (25)

38 (23) 
108 (75)

1
9.83 (5.84-16.5) 0.000
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Table A. 13 Frequency distribution and results of simple logistic regression of the 
several variables and periodontal status in a sub-sample of 311 adolescents.

Gums Bleeding OR (95% Cl) P values

Low High
N (%) N (%)

Sex
Female
Male

93 (60) 
72 (46)

61 (40) 
85 (54)

1
1.80 (1.14-2.82)

0.011

BMI
Non overweight 
Overweight

143 (54) 
17 (50)

121 (46) 
17 (50)

1
1.18(0.57-2.41)

0.647

School grade
Grade 5 or more 
Up to grade 4

155 (57) 
10 (28)

120 (43) 
26 (72)

1
3.35 (1.55-7.22)

0.002

Birth order
First child
Second child or more

59 (52) 
105 (54)

55 (48) 
90 (46)

1
0.72(0.57-1.46)

0.919

Level of self-esteem
High
Low

91 (50) 
68 (58)

90 (50) 
50 (42)

1
1.34(0.84-2.14)

0.214
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Table A. 14 Frequency distribution and results of simple logistic regression of the 
family life and periodontal status in a sub-sample of 311 adolescents.

Gums Bleeding OR (95% Cl) P-values

Low 
N (%)

High 
N (%)

Family structure
Intact families 
Single parents families

128 (54) 
32 (63)

110(46) 
19 (37)

1
0.69 (0.37-1.28) 0.244

Reconstituted families 5 (23) 17 (77) 3.95 (1.41-11.0) 0.009

Family Relationship 
Father’s level of support

High
Low

124 (52) 
40 (55)

113(48) 
33 (45)

1
1.10(0.65-1.87) 0.711

Father’s level of punishment
Low
High

117(56) 
48 (48)

94 (44) 
52 (52)

1
1.34 (0.83-2.17) 0.219

Mother’s level of support
High
Low

116(52) 
149 (54)

105(47) 
41 (46)

1
1.08 (0.66-1.76) 0.754

Mother’s level of punishment
Low
High

100 (52) 
65 (55)

94 (48) 
52 (45)

1
0.85(0.53-1.34) 0.493
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Table A. 15 Results o f cross tabulation and p values between fundamental variables and proximal variables in a sample of 652 adolescents.

Mother level of education Family structure

Up to 7 years of 8 or more years P-values Nuclear Single parent Reconstituted P-values
study N(%) of study N(%) families N (%) families N (%) families N (%)

Sex
Female
Maie

248 (79.2) 
253 (80.6)

65 (20.8) 
61 19.4)

0.375 244 (74.4) 
253(78.3)

45 (13.7) 
39 (12.1)

39 (11.9) 
31 (9.6)

0.480

Area of residence
Urban
Rural

432 (77.8) 
69 (95.8)

123(22.2) 
3 (4.2)

0.000 424 (74.3) 
73 (91.3)

81 (14.2) 
3 (3.8)

66 (11.6) 
4 (5.7)

0.003

BMI
Non-overweight
Overweight

412(80.6) 
62 (73.8)

99 (19.4) 
22 (26.2)

0.100 403 (76.9) 
68 (73.1)

65 (12.4) 
15 (16.1)

56 (10.7) 
10 (10.8)

0.608

School grade
Grade 5 or more 
Up to grade 4

427 (77.9) 
74 (96.1)

121 (22.1) 
3 (3.9)

0.000 441 (77.9) 
54 (65.1)

71 (12.5) 
13 (15.7)

54 (9.5) 
16 (19.3)

0.014

Birth order
First child
Second child or more

196 (77.8) 
56 (81.0)

299 (22.2) 
70 (19.0)

0.187 197(74.3) 
296 (77.7)

32 (12.1) 
52 (13.6)

36 (13.6) 
33 (8.7)

0.130

Level of self-esteem
High
Low

199(82.6) 
283 (78.2)

42 (17.4) 
79 (21.8)

0.111 298 (80.5) 
181 (70.7)

40 (10.8) 
39 (15.2)

32 (8.6) 
36 (14.1)

0.015

Father’s level of punishment
Low
High

335 (80.0) 
165(79.7)

84 (20.0) 
42 (20.3)

0.511 303 (69.8) 
194(90.2)

81 (18.7) 
2 (0.9)

50 (11.5) 
19 (8.8)

0.000
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Mother’s level of punishment
Low
High

304 (79.8) 
196 (80.0)

77 (20.2) 
49 (20.0)

0.517 311 (79.1) 
186 (72.1)

48 (12.2) 
36 (14.0)

34 (8.7) 
36 (14.0)

0.066

Mother’s level of support
Low
High

387 (84.7) 
112(66.7)

70 (15.3) 
56 (33.3)

0.000 362 (75.7) 
134 (77.9)

68 (14.2) 
16 (9.3)

48 (10.0) 
22 (12.8)

0.188

Father’s level of support
Low
High

382 (82.5) 
117(72.7)

81 (17.5) 
44 (27.3)

0.006 342 (71.3) 
153 (91.1)

81 (16.9) 
3 (1.8)

57 (11.9) 
12 (7.1)

0.000

Frequency of sugar 
consumption

Up to 4 times/day 
More than 4 times /day

265(81.3) 
232 (78.1)

61 (18.7) 
65 (21.9)

0.188 258 (75.9) 
236 (76.6)

45 (13.2) 
39 (12.7)

37 (10.9) 
33 (10.7)

0.972

Fresh vegetable consumption
Rarely
1 to 3 times/week 
More than 3 times/week

34 (69.4) 
200 (85.8) 
265 (77.3)

15 (30.6) 
33 (14.2) 
78 (22.7)

0.007 38 (76.0) 
188 (77.0) 
270 (75.8)

6 (12.0) 
33 (13.5) 
45 (12.6)

6 (12.0) 
23 (9.4) 
41 (11.5)

0.936

Fresh fruit consumption
Rarely
1 to 3 times/week 
More than 3 times/week

31 (93.9) 
324 (80.8) 
145(75.5)

2 (6.1) 
77 (19.2) 
47 (24.5)

0.038 23 (63.9) 
324 (77.5) 
150 (76.1)

7 (19.4) 
53 (12.7) 
24 (12.2)

6 (16.7) 
41 (9.8) 
23 (11.7)

0.438

Daily frequency toothbrushing
Less than2 times a day 
More than 3 times a day

240 (85.1) 
260 (75.6)

42 (14.9) 
84 (24.4)

0.002 215(73.1) 
282 (79.0)

44 (15.0) 
40 (11.2)

35 (11.9) 
35 (9.8)

0.206

Use of dental floss
Yes
No

454(81.1) 
46 (69.7)

106 (18.9) 
20 (30.3)

0.025 438 (75.1) 
59 (86.8)

80 (13.7) 
4 (5.98)

65 (11.1) 
5 (7.4)

0.091
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Dental Attendance frequency
Checks up 
In trouble/
Never been to the dentist

95 (66.4) 
380 (63.5) 
23 (95.8)

48 (33.6) 
75 (16.5) 
1 (4.2)

0.000 119(81)
356(74.8)
18(75)

15 (10.2) 
66 (13.9) 
3 (12.5)

13 (8.8) 
54 (11.3) 
3 (12.5)

0.655

Plaque Scores
Low
High

264 (77.4) 
237 (82.9)

77 (22.6) 
49 (17.1)

0.055 277 (78.5) 
220 (73.8)

43 (12.2) 
41 (13.8)

33 (9.3) 
37 (12.4)

0.336

Birth weight*
Birth weight >2500g 
Low birth weight <2500g

175(84.4) 
23 (11.6)

52 (86.7) 
8 (13.3)

0.436 22 (71.0) 
178(78.1)

7 (22.6) 
35 (15.4)

2 (6.5) 
15 (6.6)

0.589

Adolescents’ Infection diseases*
Yes
No

183 (78.9) 
61 (78.2)

49 (21.1) 
17 (21.8)

0.507 176 (75.9) 
62 (78.5)

39 (16.8) 
12 (15.2)

17 (7.3) 
5 (6.3)

0.891

House material*
Brick
Other

159 (81.1) 
84 (74.3)

37 (18.9) 
29 (25.7) 0.105

96 (84.2) 
142 (72.4)

15 (13.2) 
36 (18.4)

3 (2.6) 
18 (9.2)

0.029

Bed wetting*
Up to 1 year old 
More than 1 years old

48 (85.7) 
157(76.2)

8 (14.3) 
49 (23.8)

0.086 43 (76.8) 
164 (79.2)

10 (17.9) 
31 (15.0)

3 (5.4) 
12 (5.8)

0.812

Feeding Practices*
Breast only 
Breast and bottle 
Bottle only

70 (76.1) 
139(81.3) 
34 (75.6)

22 (23.9) 
32 (18.7) 
11 (24.4)

0.516 69 (75) 
132(77.2) 
35 (76.1)

18 (19.6) 
26 (15.2) 
7 (15.2)

5 (5.4) 
13 (7.6) 
4 (8.7)

0.850

Age mother delivery*
Up to 25 
26 or more

201 (78.8) 
43 (79.6)

54 (21.2) 
11 (20.4)

0.530 197 (77) 
40 (74.1)

40 (15.6) 
11 (20.4)

19 (7.4) 
3 (5.6)

0.645
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Health problems pregnancy*
Yes
No

62 (81.6) 
178 (77.7)

14 (18.4) 
51 (22.3)

0.296 58 (76.3) 
177(77.9)

12 (15.8) 
37 (16.1)

6 (7.9) 
16 (7.0)

0.963

Smoking habits pregnancy*
Yes
No

40 (87.0) 
204 (77.6)

6 (13)
59 (22.4)

0.103
28 (60.9) 
209 (79.2)

12 (26.1) 
39 (14.8)

16 (6.1) 
6 (13.0)

0.024

Family sub-sample N= 311

:
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Table A. 16 Results of cross tabulation and simple logistic regression between level 
of self-esteem and several independent variables in a sample of 652 adolescents.

Levels of self-esteem Unadjusted OR 
95% Cl

P-values

Low High
Family structure

Nuclear family 
Single parent family 
Reconstituted family

181 (62.2) 
39 (50.6) 
36 (47.1)

298 (37.8) 
40 (49.4) 
32 (52.9)

1
1.60(0.99-2.58)
1.85(1.11-3.08)

0.052
0.018

Mother level of education
Up to 7 years of study 
More than 7 years of study

199(41.3) 
42 (34.7)

283 (58.7) 
79 (65.3)

1
1.32 (0.87-2.00) 0.188

Frequency of sugar consumption
Up to 4 times/day 
More than 4 times /day

143(43.9)
112(38.1)

188 56.1) 
182(61.9)

1
1.23(0.89-1.70) 0.195

Fresh vegetable consumption
Rarely
1 to 3 times/week 
More than 3 times/week

23 (47.9) 
94 (40.0) 
138(40.4)

25 (52.1) 
141 (60.0) 
204 (59.6)

0.98 (0.70-1.38) 
1.36(0.74-2.49) 
1

0.933
0.320

Fresh fruit consumption
Rarely
1 to 3 times/week 
More than 3 times/week

17 (50) 
168(47.7) 
71 (37.6)

17 (50) 
235 (58.3) 
118(62.4)

1.18(0.83-1.69) 
1.66 (0.79-3.46) 
1

0.341
0.175

Toothbrushing frequency
Less than2 times a day 
More than 3 times a day

132(46.5) 
124 (36.3)

152(53.5)
218(63.7)

1.52 (1.10-2.10)
1

0.010

Use of dental floss
Yes
No

22 (33.8) 
234(41.7)

43 (66.2) 
327 (58.3)

1
1.39 (0.81-2.40) 0.224

Plaque
Low levels of plaque 
High levels of plaque

142 (42) 
114(39.6)

196 (58) 
174 (60.4)

1
0.90(0.65-1.24) 0.538

Dental Attendance frequency
Checks up 
In trouble/
Never been to the dentist

47 (33.6) 
196 (42.6) 
11
(4.7.8)

93 (66.4) 
264 (57.4) 
12 (52.2)

0.68( 0.45-1.01)
1
1.23(0.53-2.85)

0.057

0.622

School grade
Grade 5 or more 
Up to grade 4

224 (40) 
32 (41.2)

320 (60) 
48 (58.8)

1.05(0.65-1.69)
1

0.842

BMI
Normal
Overweight

201 (39.6) 
42 (49.4)

307 (60.4) 
43 (50.6)

1
1.49(0.94-2.36)

0.089

Sex
Female
Male

151 (48.1) 
163(33.7)

105 (51.9) 
207 (66.3)

1.82 (1.32-2.52)
1

0.000

345



Table A. 17 Results o f cross tabulation and simple logistic regression between fundamental variables in a sample of 652 adolescents.

Family Income 

Up to 5 More than

Unadjusted OR 
95% Cl

P-Values Mother education level Unadjusted OR Revalues
95% Cl

Up to 7 More than 7
BMW 5 BMW years years

Family structure
Nuclear family 309 (72.0) 164 (87.7) 1 387 (77.4) 99 (78.6) 1
Single parent family 67 (15.6) 11 (5.9) 3.23(1.66-6.28) 0.001 66 (13.2) 15 (11.9) 1.12(0.61-2.05) 0.700
Reconstituted family 53 (12.4) 12 (6.4) 2.34(1.21-4.51) 0.011 47 (9.4) 12 (9.5) 1.02(0.51-1.96) 0.995

O)



Table A. 18 Results of cross tabulation and simple logistic regression between father-adolescents relationship and several independent
variables.

Paternal levels of 
punishment

Unadjusted OR 
95%Ci

P-values Paternal levels of 
support

Unadjusted OR 
95%CI

P-values

Low High Low High

Level of self-esteem
7 Low 

High
148 (58.3) 
268 (72.4)

106(41.7) 
102 (27.6)

1
1.88 (1.34- 2.63) 0.000

211 (83.1) 
252(68.1)

43 (16.9) 
118(31.9)

2.29 (1.54- 3.40)
1

0.000

School Grade
Up to grade 4 
More than grade 4

57 (69.5) 
375 (66.4)

25 (30.5) 
190 (33.6)

1.15(0.70-1.90)
1

0.573 69 (83.1) 
410(72.8)

14 (16.9) 
153(27.2)

1.83 (1.00- 3.36) 
1

0.048

Family structure
Nuclear family 
Single parent family 
Reconstituted family

303 (61) 
81 (97.6) 
50 (72.5)

194 (39)
2 (2.4) 
19 (27.5)

1
0.03 (0.00-0.15) 
0.59 (0.341.03)

0.000
0.067

342(69.1) 
81 (96.4) 
57 (82.6)

153 (30.9) 
3 (3.6)
12 (17.4)

1
11.9 (3.74-38.3) 
2.12(1.10^.07)

0.000
0.023

%
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Table A. 19 Results of cross tabulation and simple logistic regression between mother-adolescent relationship and several indep endent
variables.

Maternal levels of 
punishment

Unadjusted OR 
95%CI

P-values Maternal levels of 
support

Unadjusted OR 
95%CI

Revalues

Low High Low High

Level of self-esteem
Low
High

129 (50.4) 
247 (66.8)

127 (49.6) 
123(43.2)

1.97 (1.42-2.74)
1

0.000 212(82.8) 
251 (67.8)

44 (17.2) 
119(32.2)

1
2.28 (1.54-3.37) 0.000

School Grade
Up to grade 4 
More than grade 4

52 (62.7) 
339 (59.9)

31 (37.3) 
227(40.1)

1.12 (.69-1.80) 
1

0.632 67 (80.7) 
409 (72.4)

16 (19.3) 
156 (27.6)

1
1.59 (0.89-2.84)

0.111

Family structure
Nuclear family 
Single parent family 
Reconstituted family

311 (73.0) 
48 (81.0) 
34 (68.6)

186(27.0) 
36 (19.0) 
36 (31.4)

1
1.25(0.78-2.00) 
1.77 (1.07-2.92)

0.344 
0. 026

362 (62.6) 
68 (57.1) 
48 (48.6)

134 (37.4) 
16 (42.9) 
221 (51.4)

1
1.57 (0.88-2.80) 
0.80(0.47-1.38)

0.125
0.440

00


