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Abstract

Aims: This study aims to investigate the effect of maternal eating disorders
(ED) on mother-infant quality of interaction at 8 weeks and bonding and child
temperament at 1 and 2 years postnatally. We also aimed to explore the
relationship between maternal ED psychopathology, comorbid psychiatric
difficulties, and both mother-infant quality of interaction and bonding in
women with ED. Women were recruited to a prospective longitudinal study.
By the time of giving birth, the sample consisted of 101 women of the initial
137 (73.7%). Overall, 62 women (ED = 36; HC = 26) participated in the 8-week
assessment, 42 (ED = 20; HC = 22) at 1 year, and 78 (ED = 34; HC = 44) at
2 years. Mann-Whitney U Test was used to explore association between
maternal ED and mother-infant quality of interaction and between maternal
ED and bonding. Spearman correlations were used to explore associations
between maternal ED psychopathology, comorbid psychiatric difficulties, and
both mother-infant quality of interaction and bonding.

Results: We found no differences between early mother-infant interaction
and bonding in mothers with ED in comparison to HC. High levels of
maternal ED psychopathology were correlated with high anxiety levels, higher
negative affectivity, and lower extraversion in children of ED mothers both at
1 and 2 years. Furthermore, high levels of ED psychopathology were also
associated with lower effortful control at 1 year.

Conclusions: Findings imply that maternal ED have an impact on child

temperament. Future research should focus on resilience and on which

Abbreviations: AN, anorexia nervosa; BDI, Beck Depression Inventory; BED, binge eating disorder; BN, bulimia nervosa; C-ED, Current Eating
Disorder; CI, Confidence Interval; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders; ECBQ, Child temperament was measured using
the Early Childhood Behaviour Questionnaire; ED, Eating Disorder; EDE-Q, Eating Disorder Examination Questionnaire; HC, Healthy Controls;
MIBS, Mother-to-Infant Bonding Scale; NEST-p, The Nutrition and Stress in Pregnancy study; OR, Odds ratio; P-ED, Past Eating Disorder; SCID-I,
Structured Clinical Interview for DSM- IV-TR Axis I Disorders; SLaM, South London and Maudsley NHS Foundation Trust; STAI, The Spielberger

State-Trait Anxiety Inventory.
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1 | INTRODUCTION

A maternal eating disorder (ED) is a known risk factor for
feeding problems in children (Hoffman et al., 2014;
Micali et al., 2011; Patel et al., 2002). A growing body of
evidence suggests that children of mothers with eating
disorders (ED) are also more likely to have adverse
developmental outcomes, including difficult tempera-
ment, emotional and behavioural problems, and cogni-
tive difficulties (Martini et al., 2020). Family and twin
studies have consistently demonstrated that ED have a
strong genetic component (Mazzeo et al., 2005) with es-
timates of heritability of ED ranging between 0.28 and
0.74 (Yilmaz et al., 2015). The last decade has seen an
increase in research focussing on deepening our under-
standing of genetics and neurobiology in ED (see Bulik
et al.,, 2022 for review). However, the environment is
likely to influence the activation of genetic pre-
dispositions (Watson et al., 2018), and there is a need to
examine the potential environmental mechanisms
through which adverse child outcomes might develop.
In an early review of the literature on children of
parents with ED carried out by Patel et al. (2002), the au-
thors proposed that in addition to genetic influences, ED
may be transmitted from parents to children as a result of
both indirect effects of ED symptomatology on general
parenting functioning (e.g. due to preoccupation with
food, shape and weight), and direct effects on parenting
(e.g. influencing the feeding choices parents make). In
addition, parents may model maladaptive eating attitudes
and behaviours to their children (Palfreyman et al., 2013).
Previous research has shown that maternal ED may be
associated with marital and family discord, which in turn

protective factors might lead to positive outcomes. These factors can be then
used as therapeutic and preventative targets.

bonding, CARE INDEX, child temperament, eating disorder, perinatal

e Our study did not find significant differences in each domain of mother-
infant quality of interaction and bonding between cases and controls.

e Positive correlations were found between high levels of maternal ED psy-
chopathology, anxiety, and high levels of negative affectivity, and lower
extraversion in children at both 1 and 2 years, and ED psychopathology and
lower effortful control at 1 year.

e Children's temperament is compromised in the presence of a maternal
eating disorder. Detection and early intervention are recommended to
facilitate mother-child interactions and to prevent any later adverse

have been shown to adversely influence child develop-
ment (Arcelus et al., 2012). Some of the challenges women
with ED might experience, seem to be directly linked to ED
symptoms. For instance, mothers report avoidance of so-
cial situations due to fear of eating in public (Stitt &
Reupert, 2014), concerns about their children's weight
(Martini et al., 2018), and difficulties around making food
choices for their children (Bryant-Waugh et al., 2007).
Mothers with ED have reported perceiving themselves
incapable or inadequate in their parental role (Franzen &
Gerlinghoff, 1997) and have reported having difficulties in
setting boundaries (Stitt & Reupert, 2014).

A better understanding of the effects of maternal ED
on child development can help identify both risk and
resilience factors that could be targeted for effective
therapeutic and preventative strategies, particularly
identifying the pathways of risk that are modifiable.

Research in perinatal psychiatry has suggested that a
modifiable pathway of risk is through parenting behav-
iours in early mother-infant interactions (Stein
et al., 2014). Mothers with ED report more problems in
adapting to the new maternal role 3 months after delivery
(Koubaa et al., 2008) and research from our group showed
infants of mothers with past or current ED are exposed to
higher levels of maternal anxiety, depression, and ED
symptoms at 8 weeks and 6 months after birth compared to
controls (Easter et al., 2015). Depressed mothers may be
experienced by their children as unresponsive, inconsis-
tent, unavailable and rejecting, displaying lower maternal
sensitivity defined as the mother's ability to read the child's
behavioural signals and to select and provide appropriate
responses (Campbell et al., 2004). Maternal sensitivity is
predictive of a wider array of child outcomes, such as
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better emotional and physiological regulation, lower levels
of aggression, behavioural problems and a more secure
mother-infant attachment (Stein et al., 2014).

Evidence from both the Danish National Birth Cohort
and the Norwegian MoBa cohort suggests that mothers
with ED were more likely to perceive their infant and
children as having a difficult temperament when
compared to controls (Barona et al., 2016; Zerwas
et al., 2012). An association might exist between maternal
ED and infant negative affectivity whereby comorbid
maternal depression might play an important role.
Furthermore, maternal depression in mothers with ED,
could also negatively bias their perception of their infant
(Zerwas et al., 2012).

Only a few studies have examined mother-child inter-
action in ED mothers and their infants (Sadeh-Sharvit
et al., 2016; Stein et al., 1994) but they are limited by small
sample size and the majority has a cross sectional design.
To the best of our knowledge, no studies have explored
mother-infant quality of interaction at a very early devel-
opmental age (birth to 6 months) and no studies have
focussed on mother-child bonding in mothers with ED.

The aim of this study was to compare (1) mother-
infant quality of interaction at 8 weeks postnatal; (2)
mother-child bonding at 1 and 2 years postnatally. (3)
child temperament at 1 and 2 years postnatally amongst
women with ED (both current [C-ED] and past [P-ED])
and Healthy Controls (HC).

Further aims were to explore the relationship be-
tween maternal ED psychopathology, comorbid psychi-
atric difficulties, and mother-infant quality of interaction
and to investigate the relationship between ED psycho-
pathology, comorbid psychiatric psychopathology, and
bonding in women with ED. Lastly, a further aim of the
study was to investigate whether maternal C-ED versus
P-ED would have differential effects on child outcomes.
We hypothesise that mothers with histories of ED will be
rated as having poorer maternal sensitivity and having
more bonding difficulties with their children compared to
mothers with controls. Furthermore, we hypothesise
their children as being more difficult than those of
mothers with no history of ED, and ED psychopathology
being a predictor of such difficulties.

2 | METHODS
21 |

Design and participants

The Nutrition and Stress in Pregnancy study (NEST-p) is
an observational prospective study of pregnant women

recruited during pregnancy and their children up to the
age of 3 years old. The overall aim was to investigate in
utero mechanisms and pathways related to adverse
perinatal and infant outcomes in the offspring of mothers
with ED (Easter et al., 2015).

Three groups of women were recruited in this study
during the first and second trimester of pregnancy:
women with C-ED, women with P-ED and HC. The
initial core NEST-p sample consisted of 137 mothers, of
whom 37 had a C-ED, 39 had a P-ED, and 61 were HC.

For detailed recruitment methods and study design,
see (Easter et al., 2013, 2015).

Women were recruited via the following three
methods:

e Women attending their first or second routine ultra-
sound scan at the Harris Birthright Research Centre
for Fetal Medicine at King's College Hospital.

e Women referred during pregnancy to a specialist psy-
chiatric service for treatment of an ED [that is, South
London and Maudsley NHS Foundation Trust (SLaM)
Perinatal Psychiatry services or SLaM ED Inpatient
and Outpatient Services].

e Advertisements: Posters and leaflets were displayed in
the obstetric services at KCH, perinatal psychiatry
departments and SLaM ED services. Also, the infor-
mation of the study was available online www.iop.kcl.
ac.uk.

Participants in the C-ED and P-ED groups were
recruited via all three methods whilst HC were recruited
via methods one and three only.

For the purpose of this study, assessments were con-
ducted in the post-natal period at 8 weeks, 1- and 2-year
postnatally.

In this study, only women with complete data on
predictors and outcomes at 8 weeks postpartum were
included in the analyses on the impact of maternal ED
on mother-infant quality of interaction (n = 62
respectively: C-ED = 16; P-ED = 20; HC = 26), in the
analyses on the impact of maternal ED on bonding at
1 year (n = 42, C-ED = 7; P-ED = 13; HC = 22) and
at 2 years (n = 78, C-ED = 12; P-ED = 22; HC = 44)
and child temperament at 1 year (n = 42, C-ED = 7;
P-ED = 13; HC = 22; respectively) and at 2 years
(n = 78, C-ED = 12; P-ED = 22; HC = 44). Within the
C-ED group, 10 (62.5%) women met criteria for
anorexia nervosa (AN), 5 (31.25%) for bulimia nervosa
(BN), and 1 (6.25%) for binge eating disorder (BED).
Within the P-ED group, 10 (50%) met criteria for AN,
8 (40%) for BN, and 2 (10%) for BED.
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2.2 | Inclusion criteria processing and self-protective organisation (Critten-

Inclusion criteria for the index group were women with a
past or active ED diagnosis according to the DSM-IV,
between the ages of 18 and 45 and who were within the
first or second trimester of gestation.

For the HC group, the inclusion criteria were as fol-
lows: no active or past psychiatric disorder including ED,
between the ages of 18 and 45, and between 12 and
25 weeks' gestation.

With the purpose of minimising the effect of con-
founding from active psychiatric pathology, women with
psychotic illness or with another active psychiatric
illness, amongst women with past ED, were excluded. In
addition, women were excluded if they suffered from any
chronic medical disorder or were unable to communicate
in English.

2.3 | Measures

2.3.1 | Predictors

Maternal Eating Disorder

ED diagnosis. ED diagnoses were determined at baseline
and were derived using the Structured Clinical Interview
for DSM- IV-TR Axis I Disorders (SCID-I; American
Psychiatric Association, 2000), administered by trained
researchers. Interviewers were trained in using the SCID
training pack. Researchers attended a monthly meeting
with the senior author (N.M.), where interviews of
symptomatic women were discussed. All diagnoses were
reviewed and confirmed by the senior author. In-
terviewers demonstrated excellent interrater reliability on
the SCID with 100% agreement.

Eating Disorder Examination Questionnaire (EDE-Q). At
8 weeks, 6 months, 1 and 2 years, ED symptoms were
assessed using the Eating Disorder Examination Ques-
tionnaire (EDE-Q), a 36-item self-report version of the EDE
(Cooper & Fairburn, 1987), evaluating eating psychopa-
thology, focussing on the last 4 weeks. In addition to a total
score, the EDE-Q measures four aspects of ED symptom-
atology: dietary restraint, eating concern, and body weight
and body shape concerns. The EDE-Q is a reliable and valid
measure of ED psychopathology (Fairburn & Beglin, 1994).

2.3.2 | Outcomes

Mother-baby interaction

The CARE-Index is a developmental assessment based
on the Dynamic-Maturational Model of information

den, 1996, 2002; Crittenden & Claussen, 2000b) devel-
oped by Crittenden (1981) to observe and rate the dyad's
relationship. Specifically, it was devised to detect adult
sensitivity to the baby in a specific dyadic context (i.e.
based on the premise that the same adult could behave
differently with another infant). It rates the dyad's be-
haviours (like facial expression, vocal expression, position
and body contact, expression of affection) and cognitions
(like pacing of turns, control of the activity, and devel-
opmental appropriateness of the activity).

In our study, the interactions between mother and
baby were videotaped for three to 5 minutes; all mothers
were invited to have a 3-min unstructured play-session
with their baby, which was video-recorded. They were
asked to play and talk with their baby as they would
normally, preferably without the use of toys. Video re-
cordings were taken in a familiar environment, at the
participant's house. All videos were later scored by a
researcher, who was blind to participant status (i.e. the
researcher was not aware if the video they were scoring
depicted ED cases or HC) and trained in scoring the
CARE-Index recordings. Another blinded researcher was
asked to score all the videos to measure inter-rater reli-
ability. The interclass correlation coefficient showed high
inter-reliability between the two raters for both maternal
and infant subscales, ranging between 0.90 and 0.97. The
behaviours of both mother and baby were coded on seven
14-point scales, three for the mother: Adult Sensitivity,
Control, and Withdrawal and four for the infant: coop-
eration, difficultness, passivity, and compulsive compli-
ance (Crittenden, 1981, 1985). The Care index scales were
not normally distributed and could not be normalised
after transformation.

Maternal to infant bonding scale

The Mother-to-Infant Bonding Scale (MIBS) (Taylor
et al., 2005) was designed as a self-report questionnaire. It
was given to participants asking them about their feeling
towards their baby in the first few weeks after they were
born. It consists of eight statements describing an
emotional response, such as “loving” or “disappointed”
rated on a 4-point scale from very much (score = 0) to not
at all (score = 3). Scores can range from 0 to 24. Five
items describe negative emotional responses (i.e. resent-
ful, neutral or felt nothing, dislike, disappointed and
aggressive) and are reverse scored. A total score was
derived by summing each item, with low scores denoting
good bonding and high scores indicating problems in the
mother-infant bonding. MIBS total score was not nor-
mally distributed and could not be normalised. The MIBS
can be used in the first weeks after the child's birth
to identify difficulties experienced by the mother in
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establishing a relationship with the baby. The MIBS has
an acceptable internal consistency (¢ = 0.71) and
reasonable validity (Taylor et al., 2005).

Child temperament

Child temperament was measured using the Early
Childhood Behaviour Questionnaire (ECBQ) a self-
administrated questionnaire. The ECBQ was designed
as an adapted form of the Toddler Behaviour Assessment
Questionnaire (TBAQ, Goldsmith, 1996) used by parents
to report their infant's temperament in terms of individ-
ual differences in emotionality during early development.
In addition, the ECBQ includes scales developed by Mary
Klevjord Rothbart contain other situations involving,
besides emotions, motor and sensory systems and self-
regulatory practices that control reactivity (Putnam
et al., 2006; Rothbart et al., 2001). It has been validated by
Putman and colleagues.

The ECBQ has 201 items that measure 18 scales;
activity level, attention shifting and focussing capability,
cuddliness, discomfort, fear, frustration, high and low
intensity pleasure, impulsivity, inhibitory control,
perceptual sensitivity, positive anticipation, sadness,
soothability, shyness, motor activation and sociability.
The questionnaire contains three main factors of
temperament: (1) Negative affectivity, which is a broad
personality trait that involve the experience of negative
emotions (i.e. fear, sadness etc) and poor self-concept;
(2) Surgency/Extraversion which is a trait aspect of
emotional reactivity where a person tends to experience
high levels of positive affect (i.e. cheerfulness, socia-
bility etc). Due to the word “Surgency” being unfa-
miliar, “Extroversion” will be used throughout the
paper; 3. Effortful Control which is the child's ability to
use attentional resources and to inhibit behavioural
responses in order to regulate emotions and related
behaviours. Answers are rated from never, very rarely,
less than half the time, about half the time, more than
half the time, almost always and always. Each answer
was scored from 1 to 7. The scores for items receiving a
numerical response were summed. For participants
with less than 25% missing data, total scores were
calculated using prorating (Strube, 1985). ECBQ sub-
scales were normally distributed and used as contin-
uous variables.

2.3.3 | Covariates
Socio-demographic data
Maternal age, maternal education, ethnicity, marital
status, and parity were obtained via self-report at enrol-
ment into the study. Parity was dichotomised into

nulliparous versus primiparous/multiparous. Marital
status was coded as a binary variable into single with or
without a partner versus married/cohabiting. Ethnicity
was dichotomised into Caucasian versus non-Caucasian.
Maternal education was coded as A level' or higher
(secondary school or above), and lower than A level (no
secondary school qualification).

Depressive symptoms

The Beck Depression Inventory (BDI; Beck et al., 1961)
was used to assess women's symptoms of depression at
12, 25-28 weeks, 32 weeks antenatally and 8 weeks,
6 months, 1 and 2 years postnatally. The BDI is a 21-item
multiple choice self-reported measure of the intensity and
severity of depression. Questions relate to how the
respondent has felt within the previous week. A com-
posite variable was derived on the basis of individuals
scoring having any clinical depression (total score>20) at
any of the above point.

Anxiety

The Spielberger State-Trait Anxiety Inventory (STAI) is
a frequently used measure for self-reported anxiety
(Spielberger et al., 1983). The STAI consists of two
separate 20-item scales of anxiety: state anxiety (which
is considered to be relatively temporary and transient)
and trait anxiety (which is considered to be more
long-standing and stable). It was used at 12, 25-28 and
32 weeks antenatally, and 8 weeks, 6 months, 1 and
2 years postnatally. A composite variable was calculated
if women scored as having clinical anxiety (total
score>38) at any point.

Ethical approval

The Nest-p project received NHS ethical approval by
The Joint South London and Maudsley and the Insti-
tute of Psychiatry Research Ethics Committee (Ref. 09/
HO0807/12).

2.4 | Statistical analysis

2.4.1 | Primary analyses
Outcomes and covariates were investigated in terms of
distribution.

Mann-Whitney U Test was used to explore association
between maternal ED and mother-infant quality of
interaction and between maternal ED and bonding.

C-ED and P-ED were grouped together given previous
evidence that the effects of current or past ED on child
development are similar (Barona et al., 2017; Hoffman
et al., 2014).
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Crude and adjusted linear regression analyses were
used to test whether maternal ED were prospectively
associated with child temperament. A partially adjusted
model included the following: maternal age, ethnicity,
education, marital status, parity, as a priori confounders.
BDI and STAI were subsequently included in the fully
adjusted model to investigate their mediating role on the
association between maternal ED and child temperament.

Crude and adjusted linear regression analyses were
run to explore whether ED psychopathology at 6 months
postnatally was predictive of child temperament at 1 and
2 years postnatally. A partially adjusted model included
the following: maternal age, ethnicity, education, marital
status, parity, as a priori confounders. BDI and STAI were
subsequently included in the fully adjusted model to
investigate their mediating role on the association be-
tween ED psychopathology and child temperament.

Spearman correlations were run, in the ED group only,
between maternal sensitivity, bonding and ED psychopa-
thology, depressive and anxiety symptoms at 6 months
postnatally to explore the cross-sectional effect of maternal
ED symptoms, comorbid psychiatric difficulties and
mother-infant quality of interaction and bonding.

Likewise, Spearman correlations were run, in the ED
group only, between child temperament and ED psycho-
pathology at 6 months postnatally, depressive and anxiety
symptoms to investigate cross-sectional associations of
maternal ED symptoms, comorbid psychiatric difficulties
and child temperament.

2.4.2 | Post-hoc analyses

Further post hoc analyses were conducted in order to
investigate associations between maternal C-ED and P-ED
versus HC and outcomes under study. However, due to
the small sample size within these subgroups (particularly
C-ED subgroup, N = 7), these comparisons should be
considered largely exploratory. Furthermore, to account
for multiple comparisons, p-values of analyses within
these subgroups' post hoc tests were adjusted using the
Bonferroni correction method.

Kruskal Wallis one-way ANOVA was used to explore
association between maternal ED (C-ED and P-ED vs.
HC) and mother-infant quality of interaction.

Spearman correlations were run, in the C-ED and P-
ED group separately, between bonding and ED psycho-
pathology, depressive and anxiety symptoms at 6 months
postnatally to explore the cross-sectional effect of
maternal ED symptoms, comorbid psychiatric difficulties
and bonding.

Spearman correlations were run, in the C-ED and P-
ED group separately, between infant temperament and
ED psychopathology, depressive and anxiety symptoms at

6 months postnatally to explore the cross-sectional effect
of maternal ED symptoms, comorbid psychiatric diffi-
culties and bonding.

All analyses were performed using SPSS 26 (IBM
Corp, 2019) and a two-tailed significance level of p < 0.05
was used.

2.5 | Attrition and missingness

By the time of giving birth, the sample consisted of 101
women of the initial 137 (73.7%). Overall, 62 women
(62.6% of total) participated in the 8-week assessment, at
1 year, 42 (42.4%) and 78 (78.8%) at 2 years. Attrition is to
be expected in longitudinal studies. We investigated dif-
ferences between women with complete data and those
with missing data on outcomes; missingness at each time
point was not predicted by ED status, maternal age, ed-
ucation or marital status. Missing data on outcomes were,
therefore, assumed to be at random.

We investigated missingness among women with
complete data on predictor and outcome at each time
point separately. Multiple random imputation was used to
deal with missing confounder data, and both predictors
and outcomes were used in the model. Missing data were
imputed for maternal education, ethnicity, marital status,
and parity.

Results for both complete and imputed cases were
almost identical; consequently, the results based on the
imputed cases are presented here as multiple imputation
is assumed to correct bias.

3 | RESULTS

3.1 | Socio-demographics characteristics
The majority of women in the sample were from a white
ethnic background (87.1%), were married or cohabiting at
the time of recruitment (82.3%), and had a university
degree or higher education (90.9%). No differences in the
ethnicity, education, relationship status or parity between
women with ED and HC were found (see Table 1).
Maternal age significantly varied across the three groups,
the C-ED group were significantly younger than P-ED and
HC in post-hoc analyses (F = 5.16; p = 0.009).

3.2 | Mother-infant quality of
relationship at 8 weeks old

No significant differences were found in each domain of
mother-child quality of interaction between cases and
controls both in primary (ED grouped together) (see
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TABLE 1 Maternal demographic
variables in women with ED versus
healthy controls
Ethnicity %

White

Other ethnic background

Marital status %

Single

Married/cohabitating

Education %

No formal education/GCSEs

A levels/higher

Maternal age, mean (SD)

341
WILEY— 3
ED HC
N =36 N=26 Statistic, p-value
30 (83.3%) 24 (92.3%)  p =048
6 (16.7%) 2 (7.7%)
9 (25%) 2 (7.7%) p=015
27 (75%) 24 (92.3%)
4 (12.9%) 1 (4.2%) p =043
27 (87.1%) 23 (95.8%)
31.92 (5.70) 33.92 (4.04) 3.32, p =0.16

Note: Fisher tests were undertaken for categorical outcomes and continuous outcomes were tested using

analysis of variance.

*p < 0.05; **p < 0.01; ***p < 0.001.

TABLE 2 Spearman correlations between bonding and ED psychopathology (EDE-Q), depressive symptoms (BDI), anxiety symptoms

(STAI) at 1 and 2 years in women with ED

N Tot Maternal-infant bonding at 1 year N Tot

Restrain subscale 20 Rs = 0.16
Eating concern subscale 20 Rs = 0.44
Weight concern subscale 20 Rs = 0.26
Shape concern subscale 20 Rs = 0.42
State Anxiety (STAI) 20 Rs = 0.38
Trait Anxiety (STAI) 20 Rs = 0.18
Depressive symptoms (BDI) 20 Rs = 0.43*

*p < 0.05; **p < 0.01; ***p < 0.001.

Table S1) and post-hoc analyses (C-ED and P-ED vs. HC).
Spearman correlations did not reveal any significant as-
sociations between maternal sensitivity and ED psycho-
pathology, depressive, and anxiety symptoms (see
Table S3).

3.3 | Mother-infant bonding at 1 and
2 years postnatally

ED women had higher MIBS scores (worse bonding) than
controls both at 1 and 2 years postnatally, although this
was not statistically significant (see Table S2).

Maternal ED was not predictive of poorer bonding
at 1 and 2 years postnatally and results remained non-
significant when adjusting for depression and anxiety
scores. However, Spearman correlations showed posi-
tive correlations between MIBS score and depressive
symptoms (Rs = 0.43, p = 0.04) at 1 year. At 2 years, a

Maternal-infant bonding at 2 years

34 Rs =0.13
34 Rs = 0.39
34 Rs = 0.26
34 Rs = 0.42
34 Rs = 0.36*
34 Rs = 0.29
34 Rs = 0.31*

positive correlation was observed both between
maternal anxiety state symptoms, and depressive
symptoms and MIBS score (Rs = 0.36, p = 0.04;
Rs = 0.31, p = 0.02 respectively) (see Table 2). Maternal
shape concerns predicted worse bonding at 1 year in
the crude regression model (OR = 1.57, 95% CI (1.01-
2.45), p = 0.04) but the difference was no longer sig-
nificant in partially and fully adjusted models. No other
significant differences were found in either the partially
and fully adjusted models. In our post-hoc analyses,
positive correlations were observed between MIBS
within the P-ED subgroup and maternal weight con-
cerns both at 1 and 2 years (Rs = 0.56, p = 0.01 and
Rs = 0.57, p = 0.01 respectively). Positive correlations
were also found in the C-ED subgroup between MIBS
and depressive symptoms at 1 year (Rs = 0.81, 95% CI
(0.18-0.97)) and anxiety levels at both 1 at 2 years
(Rs = 0.84, 95% CI (0.24-0.98); Rs = 0.84, 95% CI
(0.27-0.98) respectively).
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3.4 | Impact of maternal ED on child _
temperament at 1 and 2 years postnatally b § %
o <] -
Maternal ED was not predictive of child temperament in E 3 g Sl
the domains of negative affectivity, surgency, and % ‘g§ . ;'; - ;m/
effortful control at 1 and 2 years (see Table 3). § B8 2 3 2 T
Correlation analyses revealed positive correlations & 2 2
between negative affectivity and higher ED psychopa- 8 - S S
thology scores, whilst negative correlations were g § % 5
observed between shape concerns and both extraversion ? % I I
and effortful control at 1 year (see Table 4). The negative g g 23 E g 3 3
affectivity score was positively correlated with the eating 3 = - = =
restraint subscale and negative correlated with the ex- § ;.; g % 2
traversion subscale (see Table 4). % ‘i > é ‘g g
Maternal ED psychopathology predicted higher z "i é g g "i g
negative affectivity in children at 1 year (refer to Ta- b= = %"% 3 2B g Q
ble 5). At 2 years, the maternal restraint subscale was : = ‘N °
predictive of higher negative affectivity in children in all E @ g
three models (b coeff = 0.27 95% CI (0.09-0.45), % Z 2
p = 0.007), whilst weight and shape concerns predicted 3 - Z 3
higher negative affectivity only in the fully adjusted 2 “-gg 0 é’
models (b coeff = 0.34 95% CI (0.08-0.60), p = 0.02; b S €8 3 8 g <
coeff = 0.39 95% CI (0.16-0.61), p = 0.003 respectively). Z - =
Maternal eating concerns and maternal weight concerns % s 2
were predictive of lower extraversion in the partially > § § g
adjusted model at 1 year (b coeff = —0.35 95% CI (—0.66 ‘% o % g o g
to —0.32), p = 0.03; b coeff = —0.28 95% CI (—0.49 to 5 E 3§ a3 8
—0.07), p = 0.01, respectively). Maternal shape concerns % f—n’ _ ?, .
were predictive of lower extraversion in children both % E 3 E Z
in the crude and partially adjusted model (b 2 % ‘ % £
coeff = —0.26 95% CI (—0.46 to —0.06), p = 0.02). At s ;E’ = 3
2 years, maternal eating concerns were predictive of E g §b§ < 9 8| 4=
lower extraversion in their children in the partially c £l |28 2 S &l 2 3 =
adjusted model (b coeff = —0.44 (—0.34-0.03), p = 0.03) g o 2 ;
and maternal shape concerns were predictive of lower S 3 2 & é
extraversion in children both in the crude and partially £ § 2 g =
adjusted models (b coeff = —0.44 95% CI (—0.25-0.02), E %—2 g - g
p = 0.02). Maternal shape concerns were predictive of 3 gg 3 2 3 ‘ol' E §
lower effortful control in their children at 1 year in the ;v _ _ cjd @
crude model (b coeff = —0.19 (-0.36 to —0.02), 2 3 b % g
p = 0.04). No significant differences were found at -E 5 = al &8
2 years. Lg’ § s g| é é
In our post-doc analyses, in the C-ED subgroup A § o = ga. o E
higher levels of maternal ED psychopathology were ;j - al = -
positively correlated with higher negative affectivity in g Q a ié é §
children at 1 year (see Table S4). In the P-ED subgroup £ - g S g s % § w
there was a positive correlation between Negative ISREAN-) 8-? E [2) § §u & g*
Affectivity and both higher levels of maternal ED psy- 228 388 . 235 .2 &z
chopathology and higher maternal anxiety state scores at [ E 5la[29 ¢ 2 5[2 2 2 22 ¢
1 year (see Table S5). At 2 years, higher restraint was ) E ~ B - B % % £
positively associated with both higher negative affectivity ﬁ é é N TZ; M I & &8
i 2 T T S
(R = 0.58, p = 0.02) and higher effortful control g g 5 ; 5 ; 5 :é ;é ;éi

(Rs = 0.62, p = 0.01) (see Table S5).
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TABLE 4 Spearman correlation between infant temperament at 1 and 2 years and ED psychopathology (EDE-Q) at 6 months
postnatally, depressive symptoms (BDI), anxiety symptoms (STAI) in ED group

Negative

affectivity = Extraversion
Predictor N Tot Year1l
Restrain subscale 20 Rs = 0.72** Rs = —0.26
Eating concern subscale 20 Rs = 0.80** Rs = —0.51
Weight concern subscale 20 Rs = 0.66" Rs = —0.42
Shape concern subscale 20 Rs = 0.72** Rs = —0.53*
Composite STAI-STATE 20 Rs = 0.44 Rs = —0.02
Composite STAI-TRAIT 20 Rs = 0.17 Rs = -0.21
Composite BDI 20 Rs = 0.56 Rs = —-0.29

Effortful Negative Effortful
control affectivity = Extraversion control
N Tot Year 2

Rs = -0.16 20 Rs = 0.59* Rs = -0.53 Rs = —0.62*
Rs = —0.20 20 Rs = 0.21 Rs = —0.51 Rs = 0.50
Rs = —0.29 20 Rs = 0.14 Rs = 0.48 Rs = 0.47
Rs = —0.27* 20 Rs = 0.21 Rs = 0.48 Rs = 0.44
Rs = —0.26 20 Rs = —-042 Rs = -0.25 Rs =0.27
Rs = —0.02 20 Rs = —-0.14 Rs =0.34 Rs = 0.16
Rs = —0.39 20 Rs = —-0.46 Rs =0.20 Rs =031

*p < 0.05; **p < 0.01; ***p < 0.001.

4 | DISCUSSION

To our knowledge, this is the first study that explored the
relationships between maternal ED psychopathology,
psychiatric comorbidities, and early mother-infant qual-
ity of interaction in non-feeding time at 8 weeks, and the
longitudinal effects of the maternal ED on bonding and
child temperament at 1 and 2 years postnatally. We found
no differences between early mother-infant interaction
and bonding in mothers with ED in comparison to HC.
High levels of maternal ED psychopathology were
correlated with high anxiety levels, higher negative
affectivity, and lower extraversion in children of ED
mothers both at 1 and 2 years. Furthermore, high levels
of ED psychopathology were also associated with lower
effortful control at 1 year.

4.1 | ED and mother-infant quality of
relationship

We did not find any significant differences between early
mother-infant interaction in mothers with ED compared
to controls. Specifically, our findings suggest that
maternal ED does not seem to have an impact in the
relationship with the infant at 8 weeks aside of feeding
time and that mothers with ED are able to respond to
their children’s cues and exhibit sensitive parenting be-
haviours at this stage.

In line with our results, previous research likewise
showed no differences in behavioural responsiveness to
children (aged 6-36 months) in mothers with histories of
ED compared to controls during feeding or free-play
(Hoffman et al., 2014). However, these mothers did
report more parenting stress, increased anxiety, and
blunted physiological stress response, making them more

vulnerable for psychological stress-related problems
when they faced additional challenges (Hoffman
et al.,, 2014). In our study, mother-infant dyads were
assessed at 8 weeks postnatally which is a time where
infants still fully rely on either breastmilk or formula
milk and have not been weaned yet. One possible
explanation for this finding could be that when weaning
occurs, and infants become more accustomed to solid
foods, mothers with ED might become less sensitive,
more controlling and more hostile during play (Sadeh-
Sharvit et al., 2016) and mealtimes (Stein et al., 1994).
However, in our study we were not able to assess the
infant-mother quality of relationship longitudinally and
this might be something for future research to focus on.

4.2 | ED and mother-child bonding

We did not find maternal ED to be predictive of poorer
bonding at 1 and 2 years postnatally even after adjusting
for depression and anxiety. Based on previous research
(Barona et al., 2016; Patel et al., 2002) we expected
mothers with ED to experience more problems with
mother-to-infant bonding than unexposed mothers. Re-
sults from this study did not support our initial hypoth-
esis. Whilst this suggests that mothers with ED do not
differ from HC in their ability to bond with their children
at 1 and 2 years, our results could also be due to small
sample size, leading to type II error.

However, in the index group we found positive cor-
relations between bonding score, maternal eating con-
cerns and depressive symptoms at 1 year and bonding
score, anxiety symptoms and depressive symptoms at
2 years. In a review of the literature on ED in the post-
natal period, authors concluded that post-natal depres-
sion in mothers with ED, intensified by residual

85U8017 SUOWIWOD BAIE81D) 8|qeotjdde 8y} Aq psusnob ae ool VO '8sn JO S9Nl Joj Akeuqi ] 8UIJUO 48] 1M UO (SUONIPUOD-PUE-SLUIBIW0 A8 |1 AReq 1 pul|Uo//:Say) SUORIPUOD Pue SWIS | 81 89S * [1202/20/52] U0 Akiqiauliuo A8|im ‘seoinses Arldi 1oN uopuoabe|joD AseAlun Ag 0962 AB/Z00T 0T/I0p/woo A | im Atelq i jpul|uo//sdny Wwol pepeojumod ‘Z ‘€202 ‘8960660T



T ET AL
MARTIN
on
ct
ly impa ost-
atively the post
§ hegavely b Previ-
ca hm 08).
S, ac 0 re
ange d att L, 2 ED a
ilv ch ing an et al. ith ion
bodily nding tcher s w ressio
nancy nfant bo han.Fle t mothe nd dep 2015:
reg di rac tha iety a .
P ther an iod (Ast trated id anxiety et al, act of
mo m perio e illus morbid (Easter the imp ian
@ um p hav co Is d lom
7 8 part dies have tro ate ing (S
S & = n tr n ed
ILEY g8 Fa ous Sturone tohealthy C?j demOI;Snt bondltgdep resser
~ 8 s g p an -infa ha oW
1w EE DN 311 compared Cat, 2020 "o avidence i and | hild
T 8 = : = T T o p al., n Al mth, . C
3 8 s I 2 com et al., 2 no ¢ ar ir
° N ) 0 K SO %% e .
S 2 . g - gl S z Johanserlldepresstllere is alloseness, with thal 2012)
a9 =] < [=} C oy . t ". in
o i 11 . aterna 19). T less cl bility Lilja e tion,
O gz 1 I g8 T m 1, 20 ht show availa rtum ( interac ences
= T < 3 < 2 8 3 al,, i 1 a he u
P g = - 2% 5 S et mig iona stp in t eq
g g § 7 @ 22 % «09 i mothersf emotlont year pong in” in tant Consment and
| S g9 £ = S 1 r i
g SRS e 8 g 2 S 1 o e fir “tun: impo e]Op 1an
£ § §8 2 85§ leve t th of e im 1 dev Slom
£ g S I ou ck hav iona ing (
® S 8 ol < P x 9 ugh a la an tio ning
8 s g 8 3 1888 hro of .dC. mo lear
g $ 3 < 388 t fect 10d, al-e f le al
b5y o 5 TI73 s g eff ive per 0C1 S O tern
=t 2 g L g & The itive nds ces a
E=) £ g & § 2 Si itive a ro f m .
5 § = S S‘ T 5 this Serc; Cognltlvéth the p impact o reportlrég
o £ 8 l 3 =B il Wil €1 IS dto
b 4 2 5 = £s Ef on Ch,nterfere d on th S mothecompare ri-
o ° = 5 iy < b > ﬁ 0O 1 use iou ts Xpe
o S = 2 & il g E als 019). ies foc ) anx ir infan an e
2 3 S & 2 g A 2 dies ith 1 In ere
< = T 2 i1 E 2 L & L . € . w
= by Z 3 g I 3 N 8§23 et aF’eWer Stl;ondlng \Zing to tli 2014)1 mothers rime
m a T S e K& 7] ] S a i .
= g 2 - S < 23 3 n bon et tro on p .
=R 2 £ = g 3 ) . o er ietz on inati dis
= 2 3 3 S < 2% ~ lety low Tie dc 11 at
g = g% < b 2 5 anx tly rs ( an /rum d th
2 3 98 2 § %8 ifican the ases orry, ate ety
=] > 2 24 x B ° B ignl d mo re C a w nstr f anx
T & =S 3 3 3 2 2E S se he ither emo Xt 0 sal
o o) x T 2 2 8 S| €Xpo d , W elt l.. d nte ial cau
S 5 i E ;s:g? un I study d to el et al, he co tal cat
= 3 ‘H 53 12 ta igne em et int oten ction,
S E 3 g 3 s I < g = meféomly ass %jme’ St ognition ) play a}?ld intera and
7] o g = | ~ =) S S n 1 p 1C .On i ne
S 8 8 T C = s 3 ra utra erna essi her-c 1to
& . 11 Z heutr: mat depr ot tiona
g & 5 $ 53 or a s in tent of m emo -
o g 3 l 5 bance er ex ffects Wer ) tsug
B g s % g g tur less ive e iting lo 012). id no )
& 2 5 5 g, 2 a iv ibiting 2 id C
£ = 5 § g 2 : B (and to the negatn exhibit in et al., results dnd Speclﬁd
.. 2 2 S 2 ~ E .
~ \ e 8 ildre te r a bi
5 2 77 g -3 g8 role 11;161r Chlldhdrawn l(s ation, Ozependentt comor g
o S 8 2 il - - . t it 1C i ha din, ?
= o) g 2 S T 9 3 ith W1 €p mn t n
El ) = - : e ing r an but ild bo
S AR i3 g3 5 5 w mor ding vean ild ter
i} S I, © s 3 < : € ha 0on h la
2 Ht 1 PHEE " pespte e mptoms e tmpact on ences for ld be
) Sy i im ue u
= 2 z S < _ t ED -chi ni seq dco isk.
5 e s ol 5 A gest than mothernxiety Caental con ment, aI; ED rlsli1
<] PN ~ 5 o 2 [o) a i (0] n
£ ok ‘B 5 - Ear - effect o n and detrim, e devel PssiOn 0 ety a t
= 5 5 s < $ 2 3. E £ = pressio ht have ognitiv transmi £ aIth mos
— £ g g 2 = & S B RN de i C o the
=l S E H 2,2 i 58 hich mﬁonall anjiator for evalence ts and disorders
b= . 2 & S a3 =2 g 2 = . W [o) Iy ien h
= 8% < 3 3 g8 Sz = ild em me igh p ati It h to
Be 2% 58 - LI 2 hild tant hig ice p 1 hea arc
5 it se o 5 ES _ & chilc or he acti nta rese S
2 @z w,o-o.m ] in g ies in for iety
= 2 g : B g 2 2 3 = m astly, - gel ities e nxi
g S s 8 8 s B 5 3 =il L ion bidi is scop da
= 3509 2E == g2 ress or Is S ion an S.
5 z 33 I g 2 T3 < 2 dep on com there ression utcome
= @ I & = T3 5 5 2 m ) ith dep ild o
g T =Y 3 = e B 5 S| g 4 com 2020), s with ific chi
= Ex L S =2 T 22 @ 2 lin, er C1
5] &3 | T T © 2 = a th -Spe
= é g 3 T . i e @ (Kclude modisorder Sp ment
2 g3 S g9 = = in e ra ;
g - B ; s s g § _% g to explor ¢ tempe cen hlgg
9] < < 2 = = 8 8 twi n
= § S : B 3§ g . infan be - a
< ! g s @ ° 8 & T g n ions t
2 E : 24 288 I g g ED and i rrelation anxie ye’rsion
= = ~ il < N S Ll o b= 31 : co logY’ trav :
s 2 9 L2 5 < 2 E s 3 | itive tho ex &
S E o EERRCE 2 9 T8 g 3 sit opa wer chop
g § 5 % T § T 3 ; ; 4. found pE(:)D Psyd?t;) and 10d ED psi,though
— h d >: .‘: — 3 1 ’ .
RS 5 9 e 5 k2] 8 Study ternal ffectiv ars, an ear. A nt is
5 398 £ES Our of ma gative a d2ye latly s
3 p sl € < Is f ne an tro tem p
g 5SS o ° 2, leve Is o h1 con ild icate
) @3 8 g g ] leve bot tful d chi epli
A HHE g2 % I igh at ffor an dy r
m A 3 g N 5B h ildren er e 1 ED is stu
=) iy 2 gz =N % 3 S 8 = in chi d low terna in thi
k= £ L 2 g S N = o in n a n
z = s 33 B I ology a eonmbserved
% s 3 = 38 g = 3 2 £ th ratur Its o
2 2 =¥ i
5 g N & 7z 3 a £ o ElE i the 11tehe resu
9] = = IS ! 2 g g i
a:—aé%% g 28 g==~§3 scant, t
— s ® 5 & < K] S S B e} S VI
g %‘é g 28 2 g o £ g P 2 z S al
8 O | > 2| & 2 g 2 o 2 Z 2
= - ()
A 5 2
n o £ 3 4
: s 2
- 2 %
I o
=
<
[

660T
8960
'2'€20e

a 'z

Jumo

peo

101 poj

y w

0750}

puIU

-Areiqi

Ao im

/WO

0T/10p

0T0

“AB/Z0)

0962

aun Aq

fasw,

601100

U0 ol

) uop!

170

Al

InBS

==

folim

1luo

~oul

ArIq

] vo

120/S:

“fvzoz,

Wi | 8y} 8es
Sl

00 pue
uon U

y)s

o//:sd

JouIu

‘Ariql

oI

00

LLLID)/LLI

-pue-s

IORIPUOY
uo (su

folm

uluo

Haryeul
04 K.

SN«

‘asn jo

VO *

pue

boreso

AOK

pauR

auy kg

1idde

10 91ged
BAIpes.

oy

1T suo

asuao|



MARTINI ET AL.

WILEY__3*

research. In a large population-based study, Barona et al.,
found that women with ED tended to report their chil-
dren as having a more difficult temperament, charac-
terised by their child being less happy and active than
other children of their age, more restless and having
more tantrums, being less cautious and more guarded
than controls (Barona et al., 2016). However, because the
present study used maternal report rather than direct
observational measures for mother—child relation and
child temperament at 1 and 2 years, the nature of the
associations remains unclear. One possible explanation
could be that preoccupations related to food, shape and
weight can take up a considerable part of the day in
mothers with high levels of ED psychopathology and can
impact on the mothers' availability for their children
which in turn are more likely to express feeling of
sadness, fear and higher levels of frustration. Yet we
cannot reject the possibility that mothers with ED may
perceive their child as being more difficult and previous
studies showed that mothers experiencing psychological
distress have cognitive styles that may bias assessment in
a negative way (i.e., black-and-white thinking, over-
generalisation, clinical  perfectionism) (Limburg
et al., 2017). However, even if these difficulties are a
subjective maternal experience, perception does possibly
impact on one's own sense of being a mother (Crocken-
berg & Acredolo, 1983) and is likely to negatively affect
the child's later development.

4.4 | Strengths and limitations

This study has many strengths. First, it is the first study to
explore longitudinally the impact of maternal ED on
mother-infant  relationship, bonding and infant
temperament.

Our outcomes were all assessed prospectively, avoid-
ing the recall bias that retrospective research suffers
from. Furthermore, a second strength of this study is the
use of the unique tool of CARE-INDEX, that involves
assessment of patterns of mother-infant interaction
through video observation rather than questionnaires.
Another strength is that ED diagnoses were based on
diagnostic interviews, rather than self-report. Given our
recruitment approach, women in the sample included
both clinical and community cases. Therefore, the gen-
eralisability of our results might be greater than studies
using samples from specialist services only and commu-
nity cases only and might include women with a range of
ED severity.

However, some limitations should be noted. Women
who continued to take part in our study for the full two

post-natal years were more likely to be Caucasian and
better educated, limiting the generalisability of results.
However, no selective attrition was noted in women with
ED. Another limitation lies in the difficulty in studying
the effect of specific diagnoses (AN, BN, and BED) due to
small sample sizes.

The overall sample size of index groups was small and
could have resulted in a type II error, especially in post-
hoc testing, due to low power. Therefore, the above re-
sults should be considered preliminary and should sup-
port further studies to uncover potential differences in
mother-infant relationship, bonding, infant tempera-
ment between C-ED and P-ED. Lastly, despite grouping
C-ED and P-ED together is justified by previous evidence,
this could have led to a Type I error.

4.5 | Clinical implications and
conclusions

In conclusion, maternal ED did not have an impact on
mother-infant quality of relationship at 8 weeks. How-
ever, as previously discussed, these difficulties may arise
later on, possibly when weaning occurs. Further research
should focus on longitudinal assessment through
observation-based measures to assess the impact of
maternal ED on mother-infant relationship throughout
the first years of life.

Comorbid anxiety and depression in mothers with ED
were associated with worse mother-child bonding. Given
the detrimental consequences of poor mother-child
bonding on child cognitive, social emotional develop-
ment and also interfering with the process of learning, we
cannot stress enough the importance of close monitoring
and consistency of care during pregnancy and the post-
partum period. This will increase the chances to detect
and treat early any psychiatric comorbidities.

Findings from our study also suggest that children's
temperament is compromised in the presence of a
maternal eating disorder. Children with difficult
temperament have increased risk for future peer diffi-
culties, mental health problems, more impaired social
outcomes as they get older and more contacts with psy-
chiatric services (Watson et al., 2018). Detection and early
intervention are recommended to facilitate mother-child
interactions and to prevent any later adverse outcomes.
Prosocial behaviours and social emotional functioning
could be targeted early on through family-centred and
integrated family- and school-based interventions (John-
son et al., 2014).

However future research should focus on resilience
(i.e. father involvement, family support and resources,
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wider support network etc) and on which factors can
protect the child and are amenable to be therapeutic and
preventative targets.
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