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Abstract
This study aims to investigate longitudinal patterns of psychopathology during the antenatal and postnatal periods among women with cur-
rent (C-ED) and past (P-ED) eating disorders. Women were recruited to a prospective longitudinal study: C-ED (n=31), P-ED (n=29) and
healthy control (HC; n=57). Anxiety, depression and ED symptoms were measured at four time points: first/second trimester, third trimes-
ter, 8weeks and 6months postpartum. Linear mixed effects models were used to test for group differences. Women with C-ED and P-ED, in
all diagnostic categories, had significantly higher levels of psychopathology at all time points. ED symptoms decreased in the C-ED group,
compared with an overall increase in the other two groups but subsequently increased after pregnancy. Overall, depression and state and trait
anxiety scores decreased in the C-ED group compared with the HC group throughout the antenatal and postnatal periods. High levels of
psychopathology are common throughout the antenatal and postnatal periods among women with current and past ED, and despite some
overall reductions, symptoms remain clinically significant. © 2014 The Authors. European Eating Disorders Review published by JohnWiley &
Sons, Ltd.
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Introduction

Psychiatric illness during the perinatal period can affect many
women (O’Hara and Wisner, 2014); however, very few studies
have focused on women with eating disorders (EDs) during this
time. Recently, we found that 7.5% of women attending a routine
ultrasound scan (USS) met DSM-IV criteria for an ED in early
pregnancy (Easter et al., 2013), and as many as a quarter of
women in this study experienced weight and shape concerns at
a clinical level during the first trimester of pregnancy.

Conflicting findings have been reported regarding the course of
ED symptoms during pregnancy. The majority of studies indicate
that, in general, ED symptoms improve during pregnancy
(Blais et al., 2000; Bonne et al.,1996; Crow, Agras, Crosby,
Halmi, & Mitchell, 2008; Lacey & Smith, 1987; Micali, Treasure,
& Simonoff, 2007; Morgan, Lacey, & Sedgwick, 1999). It is pos-
sible that reduced ED symptoms during pregnancy arise from
appetite and hormonal changes experienced during pregnancy.
It has also been hypothesised that pregnancy may represent a
motivational time for women with ED to discontinue behaviours
that may be harmful to their unborn child (Bulik et al, 2007;
Micali et al, 2007). However, some studies have shown that ED
symptoms worsen or remain stable during pregnancy (Coker,
Mitchell-Wong, & Abraham, 2013; Conrad, Schablewski,
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Schilling, & Liedtke, 2003) or that pregnancy can be a risk factor
for a new onset of an ED (Fairburn, Welch, Doll, Davies, &
O’Connor, 1997; Nunes, Pinheiro, Hoffmann, & Schmidt, 2014;
Tiller & Treasure, 1998).

Nevertheless, women with ED continue to experience high
levels of ED symptoms during pregnancy, and a complete absence
of symptoms is rare (Blais et al., 2000; Crow et al., 2008). While
reductions in ED behaviours, such as binge eating and self-
induced vomiting, have frequently been reported, high levels of
weight and shape concern are more likely to persist during preg-
nancy (Easter et al., 2013; Micali et al., 2007). Relapse of symp-
toms and a return to baseline levels of ED psychopathology in
the first 6 to 12months postpartum is also thought to be typical
(Micali et al., 2007, Astrachan-Fletcher, Veldhuis, Lively, Fowler,
& Marcks, 2008).

Comorbid psychiatric illnesses are common in women
experiencing an ED, particularly depression, anxiety and obsessive
compulsive disorder (Hudson, Hiripi, Pope, & Kessler, 2007;
Swinbourne et al., 2012). Despite this, few studies have investi-
gated levels of comorbid psychopathology during the perinatal
period among women with ED. An early study indicated that
women with ED displayed more pregnancy-related anxieties, spe-
cifically for the well-being of their unborn child and weight gain
during pregnancy (Okun, Stein, Laurie, & Silver, 1996). Carter,
19w published by John Wiley & Sons, Ltd.
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McIntosh, Joyce, Frampton, and Bulik (2003) found that 40% of
women with ED also had a major depressive episode during the
year of childbirth. Similarly, in a twin-based study, 39 and 59%
of women with anorexia nervosa (AN) and bulimia nervosa
(BN), respectively, experienced depression during pregnancy
(Mazzeo et al., 2006).

These findings have more recently been confirmed in a large
epidemiological study. Micali, Simonoff, and Treasure (2010)
reported that women with a history of ED had increased levels
of anxiety and depression during the antenatal and postnatal
periods. Women who had ED symptoms during pregnancy and
a past history of depression experienced the highest levels of
depression and anxiety during pregnancy. However, in this partic-
ular study, it is difficult to disentangle how many women had
recovered from their ED at the time of assessment.

There remains a paucity of research investigating the trajectory
of psychopathology in women with ED during pregnancy and
particularly in the postpartum. Very few studies have compared
outcomes between women with and without ED or investigated
the outcomes in women with a past history of an ED who have re-
covered at the time of pregnancy. During pregnancy, women can
experience dramatic changes in appetite, weight and body shape.
Women with a past history of an ED may therefore be at risk of
relapse or of high levels of comorbid psychopathology during
the pregnancy or in the postnatal period.

There is also a considerable lack of research investigating the
distinction between ED diagnostic categories. Despite evidence that
approximately 5% of women might have an eating disorder not
otherwise specified (EDNOS) in pregnancy (Easter et al., 2013),
almost no studies have considered the course of ED symptoms
or related psychopathology during the perinatal period in this
group of women.

The aims of this study were therefore twofold: (1) to determine
the trajectories of anxiety, depression and ED symptoms in
women with current and past ED, compared with controls during
the antenatal period and in the 6months following birth and (2)
to investigate the effect of lifetime ED diagnosis [AN, BN, EDNOS
and binge eating disorder (BED)] on trajectories of anxiety,
depression and ED symptoms during the antenatal period and
6months following birth.

Methods

Design and participants

The Nutrition and Stress in Pregnancy (NEST-p) study is an
observational prospective study of pregnant women and their in-
fants. The overall aim of NEST-p is to examine in utero mecha-
nisms and pathways that may account for adverse perinatal and
infant outcomes in the infants and children of women with past
or active ED.

Three groups of women were recruited for this study during
the first or second trimester of pregnancy: women with a current
ED (C-ED), women with past ED (P-ED) and a healthy control
group.

Women were recruited via three main recruitment methods:
(1) Women attending their first or second routine USS at the
Harris Birthright Research Centre for Fetal Medicine at King’s
College Hospital were screened for an ED ((refer to Easter et al.,
20 Eur. Eat. Disorders Rev. 23 (2015) 19–27 ©
(2013) for further details)), (2) women referred during pregnancy
to a specialist psychiatric service for treatment for an ED [i.e.
South London and Maudsley NHS Foundation Trust (SLaM)
Perinatal Psychiatry services or SLaM ED Inpatient and Outpatient
Services] and (3) recruitment posters and online information.

Participants in the C-ED and P-ED groups were recruited via
all three methods; healthy controls were recruited via method
one and three only.

Inclusion and exclusion criteria

Inclusion criteria for the index groups were women with an active
or past DSM-IV diagnosis of ED, between the ages of 18–45, and
within the first or second trimester of pregnancy.

Exclusion criteria were the following: a comorbid psychotic ill-
ness and an active psychiatric disorder other than ED among
women with a past ED. Women were excluded if they suffered
from any chronic medical disorder or were unable to communi-
cate in English.

Inclusion criteria for the healthy control group were the follow-
ing: no active or past full or partial psychiatric disorder including
an ED, between the ages of 18–45 and pregnant within the first or
second trimester of pregnancy. Women were excluded if they
suffered from any chronic medical disorder or were unable to
communicate in English.

Measures

Socio-demographic data

Maternal age, marital status, ethnicity and education were
obtained via self-report at recruitment to the study.

Eating disorder diagnosis

The Eating Disorder Diagnostic Scale (EDDS; (Stice, Telch, &
Rizvi, 2000)) was used to screen women attending their routine
USS prior to recruitment to the NEST-p study. The EDDS is a
22-item self-report diagnostic tool designed to assess DSM-IV
AN, BN and BED on the basis of diagnostic criteria. After com-
pleting the EDDS, women were asked if they would be interested
in participating in the NEST-p study and invited to leave contact
details.

ED diagnosis was determined at baseline using the Structured
Clinical Interview for Axis I DSM-IV-TR Disorders (SCID-I;
First, Gibbon, Spitzer, Williams, & Janet, 2002). The SCID-I is a
semi-structured diagnostic interview used to determine Axis-I
DSM-IV disorders (American Psychiatric Association, 2000).

ED, depression and anxiety symptoms were assessed at four
time points, two during pregnancy (first/second and third trimes-
ter) and two after birth (eight weeks and six months) using the
following measures:

Eating disorder symptoms

The Eating Disorder Examination Questionnaire (EDE-Q;
Fairburn & Bèglin, 1994) was used to assess ED symptoms. The
EDE-Q is a 36-item self-reported questionnaire focusing on ED
symptoms and behaviours within the last 28 days. In addition to
a global EDE-Q score, four subscores can be derived from the
scale relating to dietary restraint, eating concerns and concerns
about weight and shape.
2014 The Authors. European Eating Disorders Review published by John Wiley & Sons, Ltd.
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ED behaviours ((objective binge eating, subjective binge eating,
self-induced vomiting, use of laxative and diuretic)) are assessed
in terms of their presence and frequency during the past 28 days.

Depression

The Becks Depression Inventory (BDI; Beck, Ward, Mendelson,
Mock, & Erbaugh, 1961) was used to assess women’s symptoms of
depression. The BDI is a 21-itemmultiple choice self-reportedmea-
sure of the intensity and severity of depression. Questions relate to
how the respondent has felt within the last week.

Anxiety

The Spielberger Stait-Trait Anxiety Inventory (STAI) is a
frequently used measure for self-reported anxiety (Spielberger,
Gorsuch, Lushene, Vagg, & Jacobs, 1983). The STAI consists of
two separate 20-item scales of anxiety: state anxiety (which is con-
sidered to be relatively temporary and transient) and trait anxiety
(which is considered to be more long-standing and stable).

Procedures

Participant assessments

Women who expressed an interest in the study were contacted
by a member of the research team and given details of the study.
An initial assessment appointment was arranged in which written
informed consent was obtained. Following this, women were
interviewed with the SCID-I, and socio-demographic information
and a medical history were obtained.

SCID assessments were carried out by AE and ET; in order to en-
sure agreement between interviewers, maternal psychiatric diagno-
sis was discussed on a monthly basis in team consensus meetings
with the senior author of this study (NM). From this information,
eligibility for the study and group classification were determined.

Eligible mothers were invited to take part in two assessments
during pregnancy, in the first/second (approximately between
week 9.4 and 27.8) and third trimester (approximately between
week 28 and 39.1) and two assessments in the postnatal period
at 8weeks and 6months postnatal. During these assessments,
participants completed the EDE-Q, BDI and STAI.

Recruitment and group classification

Specialist psychiatric service recruitment. There were 90 known re-
ferrals for women with ED during pregnancy to specialist psychi-
atric services. We were unable to contact or arrange an initial
appointment with 16 women, 20 women declined to take part,
12 women were excluded from the study after an initial assess-
ment and three women had miscarried prior to being contacted
by the research team. Therefore, 39 (43%) women were recruited
to the study from specialist psychiatric services. After an initial
assessment, including a full diagnostic interview, 25 women were
allocated to the C-ED group and 14 to the P-ED group.

Maternity services recruitment. In total, 1027 women completed an
EDDS at the routine USS, 863 women who expressed an interest in
the study and consented to be contacted. Of these, 465 women were
not contactable or left no or wrong contact details, 113 declined to
take part in the study, 181 women were excluded after an initial as-
sessment, and 11 women hadmiscarried prior to being contacted by
Eur. Eat. Disorders Rev. 23 (2015) 19–27 © 2014 The Authors. European Eating Disorders Revie
the research team. Therefore, 93 women were recruited to the study
and after an initial assessment 9 women were allocated to the C-ED
group, 25 to the P-ED group and 59 healthy controls.

Advertisements. Seven women responded to online or poster adver-
tisements about the study. When given further information, two
women declined to take part in the study, and after an initial assess-
ment, five women were recruited to the study (n=3 C-ED group;
n=2 HC).

Therefore, a total of 137 eligible women were recruited and
grouped according to their current ED status: C-ED (n=37), P-ED
(n=39) and healthy controls (n=61). Women were only included
in the present study if they had data at three of the four time points
studied. Therefore, 117 women are included in the analysis below
(C-ED n=31, P-ED n=29, healthy control n=57).

The C-ED group included women meeting DSM-IV diagnostic
criteria at the time of recruitment or within the 3months prior to
pregnancy. Women were considered to have recovered from their
ED if they did not meet criteria for an ED (neither full nor partial
syndrome) in the year prior to their current pregnancy (P-ED).

For subsequent analysis, to investigate the secondary aims of
the study, women were grouped according to their lifetime ED
diagnosis, based on DSM-IV diagnostic classification: (1) AN
(n=16; 13.7%; including restricting and binge-purge subtypes);
(2) BN (n=20, 17.1%); (3) EDNOS (n=17, 14.5%); and (4)
BED (n=8, 6.8%).

Women with (P-ED) who had multiple ED diagnoses (n=4)
during their lifetime diagnostic classification was made during
the monthly meetings on the bases of illness duration and sever-
ity, using the following hierarchy to guide classification of lifetime
diagnosis: BN, AN, EDNOS.

Statistical analysis

Frequencies with chi square tests and one-way analysis of variance
(ANOVA) were employed to test for group differences with re-
spect to key categorical or continuous demographic indicators.

Pairwise Pearson correlation coefficients were calculated for all
measurements at each time point and for each measurement
across time points. Linear, logistic, and multinomial logistic re-
gression models according to the nature of the variable (i.e. linear,
binary, or categorical, respectively) were fitted. Two-tailed tests
were employed throughout, and statistical significance was de-
fined as a p-value≤ 0.05. All data analyses were undertaken in
STATA version 12.

Longitudinal data modelling

Crude and adjusted two-level linear mixed effects models
(xtmixed Stata command) were employed to test for group differ-
ences across the longitudinal outcomes investigated (anxiety, de-
pression, and ED symptoms). Because the model assumes
normality of distribution of outcomes, the latter were graphically
inspected for normality of distribution and transformed accord-
ingly if failing to meet these assumptions. None of the outcomes
were normally distributed; therefore, square root (BDI; EDE-Q)
and log (STAI) transformations were performed prior to fitting
longitudinal models.

Two different models were fitted according to whether inde-
pendent predictors were ED history (i.e. no ED, past ED and
21w published by John Wiley & Sons, Ltd.



Figure 1. Mean EDE-Q total scores in pregnancy and postpartum assessments

according to eating disorder history

Table 1 Sample characteristics by maternal eating disorder group ED = eating
disorder, C-ED = current eating disorder, P-ED = past eating disorder

No ED C-ED P-ED p-value

Total: N (%) 57 (48.7) 29 (24.8) 31 (26.5)

Ethnicity (n = 108)

White 46 (85.2) 20 (74.1) 22 (81.5) 0.5

Other ethnic background 8 (14.8) 7 (25.9) 5 (18.5)

Marital status (n = 107)

Single 2 (3.8) 3 (11.1) 0 (0) 0.1

Not living w/ partner 3 (5.7) 4 (14.8) 5 (18.5)

Married/cohabiting 48 (90.6) 20 (74.1) 22 (81.5)

Education (n = 99)

GCSEs/A levels 9 (17.7) 10 (37.0) 4 (19.1) 0.1

Higher education 42 (82.4) 17 (62.9) 17 (80.9)

Parity (n = 109)

Nulliparous 29 (52.7) 19 (79.1) 19 (67.9)

Primiparous/multiparous 26 (47.3) 7 (26.9) 9 (32.1) 0.2

Age: mean (SD) 32.8 (4.6) 28.1 (5.3) 32.9 (5.8) 0.0002

Categorical outcomes X
2
tests were undertaken for categorical outcomes, and

continuous outcomes were tested using ANOVA.
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current ED) or lifetime ED type (i.e. AN, BN, BED, and EDNOS).
ED group-by-time-point interactions were also tested.

Models were first fitted using a random intercept and then
adding a random slope. All models employed maximum likeli-
hood estimates (mle Stata command). Because likelihood ratio
testing (LRT) is not possible on multiply imputed dataset, good-
ness of fit of the two models were compared using LRT on non-
imputed data. The model with a random intercept and random
slope proved to best fit the data and was thus retained for analyses
on the MI dataset. Multivariate models adjusted for a priori
(ethnicity, age) confounders and predictors of missingness (edu-
cation, and marital status).

Missing data

Missingness on socio-demographic and outcome variables was
investigated. A total of 7.6, 8.5, 15.4, and 1.7% women had missing
data on ethnicity, marital status, education, and age respectively.
Overall, there were no differences between women with missing
data on socio-demographic variables and women with complete
data. Having a P-ED was associated with having missing data on ed-
ucation. Missing data on socio-demographic variables was therefore
assumed to be missing at random (MAR) and imputed using mul-
tiple imputations with chained equations, imputing five datasets.

Missing outcome data on two or more time points (n=33,
28.2%) was predicted by being single (p=0.03).

Ethical approval

This study was approved by The Joint South London and the
Institute of Psychiatry NHS Research Ethics Committee (Ref.
09/H0807/12).

Results

Sample characteristics

The majority of women in the sample were from a white ethnic
background (81.2%), were married or cohabiting at the time of
recruitment (84.1%), and had a university degree or higher edu-
cation (76.8%). As shown in Table 1, there was no difference in
the ethnicity, education, relationship status or parity between
women with C-ED, P-ED and healthy controls. Women in the
C-ED group were significantly younger than the P-ED and
healthy control groups (refer to Table 1).

Depression, anxiety, and ED symptoms scores were moderately
to highly and significantly correlated at time points 1 and 2
(T1= r: 0.6–0.9; T2= r: 0.5–0.9), whereas at time points 3 and 4,
high correlations existed between all measures (T3= r: 0.5–0.9;
T4= r: 0.5–0.9) except between the EDE-Q restraint scale and de-
pression and anxiety scores (T3= r: 0.2–0.3; T4= r: 0.2). Each
measure showed moderate to high correlation across time points
(r: 0.5–0.9) with the exception of the EDE-Q restraint measure at
T1 and T4 (r: 0.3).

Trajectories of anxiety, depression, and eating
disorder symptoms

Figures 1–3 show the raw mean ED, depression and anxiety scores
by maternal ED group. Results of the linear mixed effects model
are shown in Table 2. Adjusted coefficients are referred to
throughout this results section.
22 Eur. Eat. Disorders Rev. 23 (2015) 19–27 ©
Eating disorder symptoms

Women in the C-ED and P-ED groups had increased levels of
all ED symptoms (i.e. eating restraint, eating concern, shape con-
cern, and weight concern) across assessment time points in preg-
nancy and in the postpartum, compared with the healthy control
group; refer to Table 2. Overall, women in the C-ED (b coeff: 1.3,
95% CI: 1.1–1.5) and P-ED groups (b coeff: 0.6, 95% CI: 0.4–0.8)
had higher total EDE-Q scores compared with healthy controls

There was a significant effect of time overall for an increase in
total EDE-Q scores at 8weeks postpartum (b coeff: 0.2, 95% CI:
0.1–0.3) and at 6months postpartum (b coeff: 0.2, 95% CI:
0.1–�0.4). Across all groups, weight and shape concerns in-
creased at 8weeks and 6months post-partum. Given the increase
ED symptoms in the healthy control group, raw EDE-Q scores
when assessed in the third trimester were higher in this group,
compared with women in the P-ED group; however, a steep in-
crease in EDE-Q scores was seen in the P-ED group in the postna-
tal period, Figure 1.
2014 The Authors. European Eating Disorders Review published by John Wiley & Sons, Ltd.



Table 2 Longitudinal perinatal course of ED symptoms, depression and anxiety
in women with current ED, past ED and healthy controls: crude and adjusted b
coefficient and 95% confidence intervals from linear mixed effect models with
random intercept and random slope

ED history

C-ED P-ED

BDI: N (%) 37 (46.8) 21 (26.6) 21 (26.6)

Crude b (95% CI) Ref 2.2 (1.7; 2.6)*** 1.0 (0.5; 1.5)***

Adjusted b (95% CI) Ref 2.0 (1.5; 2.6)*** 0.9 (0.4; 1.4)***

STAI state: N (%) 40 (47.6) 21 (25.0) 23 (27.4)

Crude b (95% CI) Ref 0.6 (0.4; 0.7)*** 0.3 (0.2; 0.5)***

Adjusted b (95% CI) Ref 0.5 (0.4; 0.7)*** 0.3 (0.1; 0.4)***

STAI trait: N (%) 39 (47.0) 21 (25.3) 23 (27.7)

Crude b (95% CI) Ref 0.5 (0.4; 0.6)*** 0.3 (0.2; 0.4)***

Adjusted b (95% CI) Ref 0.5 (0.3; 0.6)*** 0.2 (0.1; 0.4)***

EDE-Q restraint: N (%) 40 (48.2) 20 (24.1) 23 (27.7)

Crude b (95% CI) Ref 1.0 (0.7; 1.3)*** 0.4 (0.1; 0.7)**

Adjusted b (95% CI) Ref 1.0 (0.6; 1.3)*** 0.4 (0.1; 0.7)**

EDE-Q eating concern: N (%) 40 (48.2) 20 (24.1) 23 (27.7)

Crude b (95% CI) Ref 1.2 (1.0; 1.5)*** 0.5 (0.2; 0.7)***

Adjusted b (95% CI) Ref 1.2 (1.0; 1.5)*** 0.4 (0.2; 0.6)***

EDE-Q shape concern: N (%) 37 (46.8) 20 (25.3) 22 (27.9)

Crude b (95% CI) Ref 1.4 (1.1; 1.7)*** 0.7 (0.4; 0.9)***

Adjusted b (95% CI) Ref 1.5 (1.1; 1.8)*** 0.7 (0.4; 0.9)***

EDE-Q weight concern: N (%) 37 (46.8) 20 (25.3) 22 (27.8)

Crude b (95% CI) Ref 1.6(1.3;1.8)*** 0.8(0.5;1.1)***

Adjusted b (95% CI) Ref 1.6 (1.3; 1.9)*** 0.8 (0.5; 1.0)***

EDE-Q total score: N (%) 37 (46.8) 20 (25.3) 22 (27.8)

Crude b (95% CI) Ref 1.3 (1.0; 1.5)*** 0.6 (0.4; 0.8)***

Adjusted b (95% CI) Ref 1.3 (1.1; 1.6)*** 0.6 (0.4; 0.8)***

HC, healthy control; ED, eating disorder; C-ED, current eating disorder; P-ED, past

eating disorder

*0.05> p> 0.01 **0.01> p> 0.0001 ***p< =0.0001
aAdjusted for ethnicity, age, education, marital status

Figure 2. Mean BDI scores in pregnancy and postpartum assessments accord-

ing to eating disorder history

A. Easter et al. Longitudinal Patterns Psychopathology During the Perinatal Period
There was a significant group-by-time interaction for total
EDE-Q scores in women the C-ED group (b coeff: �0.17, 95%
CI: �0.26–�0.08, p< 0.0001). Total EDE-Q scores decreased in
the C-ED group, compared with an overall increase in scores in
the P-ED group and HC group, refer to Figure 1. At 6months
postpartum, EDE-Q scores in the C-ED and P-ED groups were
comparable (1.7 and 1.8 respectively, refer to Figure 1).

The frequency of ED behaviours are shown in Table S1. In the
C-ED, the number of women reporting objective binge eating and
subjective binge eating was higher compared with the P-ED and
HC groups and highest during the first/second trimester than at
any other point. Self-induced vomiting was reported by six
women (20.7%) in the C-ED during the first/second and third tri-
mester and reduced slightly to 4 (13.8%) and 5 (17.2%) at 8weeks
and 6months postpartum, respectively. Self-induced vomiting
was most commonly reported by women with AN or BN during
pregnancy, refer to Table S2.

No women in any of the groups reported misusing laxities dur-
ing the antenatal or postnatal periods, and only one participant
Eur. Eat. Disorders Rev. 23 (2015) 19–27 © 2014 The Authors. European Eating Disorders Revie
within the C-ED group reported diuretic use at 8weeks and
6months postpartum.

Depression

Women with C-ED (b coeff: 2.0, 95% CI: 1.5–2.6) and P-ED
(b coeff: 0.9; 95% CI: 0.5–1.4) had higher depression scores at all
time points than the control group (Table 2).

As shown in Figure 2, mean depression scores, albeit higher in
the C-ED and P-ED groups compared with the control group,
tended to decrease or remain relatively stable across pregnancy
and the postpartum in all groups, with no significant effect of time
in the regression models. The steepest decrease was seen in the
C-ED group.

A significant group-by-time interaction existed in the C-ED
group showing an overall decrease in depression (b coeff: �0.37,
95% CI: �0.61–�0.12, p=0.003), compared with the HC group,
refer to Figure 2.

Anxiety

Women with a C-ED and P-ED had higher state (C-ED=
b coeff: 0.5, 95% CI: 0.4–0.7; P-ED= b coeff: 0.3, 95% CI:
0.1–0.4) and trait (C-ED= b coeff: 0.5, 95% CI: 0.4–0.6; P-ED=
b coeff: 0.2, 95% CI: 0.1–0.4) anxiety scores, compared with healthy
controls (Table 2).

As shown in Figure 3, the course of anxiety differed across
groups between the first two and the third trimester of preg-
nancy. There was a significant effect of time at 8 weeks postpar-
tum (b coeff: 0.1, 95% CI: 0.02–0.2) and at 6months postpartum
(b coeff: 0.1, 95% CI: 0.04–0.2) for an overall increase in state
anxiety scores.

There was a significant group-by-time interaction in state
and trait anxiety for the C-ED group (state = b coeff: �0.07,
95% CI: �0.12–�0.02, p= 0.01/trait = b coeff: �0.06, 95%
CI: �0.10–�0.02, p= 0.005), indicating an overall decrease in
state and trait anxiety in the women in the C-ED group com-
pared with the other groups.

Lifetime eating disorder diagnosis

Eating disorder symptoms

Results of the linear mixed effects model are shown in Table 3.
Raw mean ED, depression and anxiety scores by maternal lifetime
diagnosis are displayed as supplementary material Table S3.
23w published by John Wiley & Sons, Ltd.



Figure 3. Mean d state and trait anxiety scores in pregnancy and postpartum

assessments according to eating disorder history

Longitudinal Patterns Psychopathology During the Perinatal Period A. Easter et al.
Women with lifetime AN (b coeff: 1.0, 95% CI: 0.7–1.3), BN
(b coeff: 0.9, 95% CI: 0.7–1.2), BED (b coeff: 1.2, 95% CI: 0.5–1.9)
and EDNOS (b coeff: 0.8, 95% CI: 0.5–1.1) had higher EDE-Q total
scores compared with women without any ED diagnoses, Table 3.
In all ED groups, total ED symptoms decreased from the first
two pregnancy trimesters to the third but subsequently increased
after pregnancy.

There was a significant effect of time in increasing EDE-Q total
scores at 8weeks postpartum (b coeff: 0.2, 95% CI: 0.1–0.3) and at
6months postpartum (b coeff: 0.2, 95% CI: 0.1–0.4). A similar ef-
fect of time was identified for shape and weight concern at 8weeks
and at 6months postpartum.

Overall, there was a significant group-by-time interaction in re-
lation to EDE-Q total scores in the third pregnancy trimester for
women with BED (b coeff: �0.24, 95% CI: �0.48–�0.003,
p< 0.05), indicating a decrease in total EDE-Q scores compared
with the other groups.
Depression

Having a lifetime ED diagnosis was associated with higher de-
pression scores across pregnancy and postpartum (refer to Table 3).
There was no significant effect of time over depression scores at any
of the time points. There was a group-by-time interaction for
women with BED, with a decrease over time (b coeff: �0.54, 95%
CI: �1.07, �.01, p=0.047).
Anxiety

As shown in Table 3, women with a lifetime ED diagnoses also
had increased state and trait anxiety, compared with the healthy
24 Eur. Eat. Disorders Rev. 23 (2015) 19–27 ©
control group. No significant group-by-time-point interactions
were found on the state or trait scales of the STAI.

Discussion

Very few studies have investigated longitudinal trajectories of
psychopathology among women with ED during the perinatal
period, particularly in comparison to women who have recovered
from previous ED and those without an ED history. Comparing
symptoms in women with current and past ED as well as between
ED diagnostic categories can further our understanding of the
effect of pregnancy on psychopathology and help identify risk
factors for relapse during pregnancy and in the postnatal period,
ultimately informing approaches to treatment.

An overall pattern for decreasing levels of psychopathology
throughout the antenatal and postnatal periods was found among
women with a current ED at the start of pregnancy; however,
symptoms of ED, anxiety and depression remained higher at all
time points. By comparison, women with a past history of an
ED appear to be at risk of increasing psychopathology throughout
the pregnancy and in the postnatal period.

As expected, women with current and past ED had higher ED-
related symptoms throughout pregnancy and the postpartum,
compared with women without ED. This was true for all EDE-
Q subscales (i.e. restraint, eating concern, shape concern and
weight concern) and seen amongst all diagnostic categories. In
line with previous findings, women with a current or past ED
history showed a decrease in ED symptoms by the third trimester
of pregnancy (Astrachan-Fletcher et al., 2008; Blais et al., 2000;
Bonne et al., 1996; Crow et al., 2008; Lacey & Smith, 1987; Micali
et al., 2007; Morgan et al., 1999). During the postnatal period,
levels of ED symptoms among women with a past history of ED
were comparable to women with a current ED diagnosis in
pregnancy, indicating that pregnancy may lead to a worsening of
ED symptoms in women who had previously recovered.

These findings are consistent with the majority of previous
findings, which suggest that for many women, pregnancy may
represent a time of ‘natural’ decrease in ED symptoms. It is pos-
sible that the improvement in ED symptoms found among
women with active ED during pregnancy could result from
hormonal and appetite changes that occur during this time. The
findings may also be reflective of women attempting to reduce
the potentially harmful effects of their ED on their developing
foetus. Pregnancy may therefore be an ideal time for women with
ED to engage in therapy and an optimal time for psychological
intervention (Crow et al., 2008; Micali, 2010).

However, it is important to note that global EDE-Q scores in
women with active ED at the start of pregnancy remained compa-
rable to the clinical cut-off, particularly during pregnancy and at
8weeks postnatal (Mond, Hay, Rodgers, Owen, & Beumont,
2004). A longer follow-up of symptom changes in the next 6 to
12months postpartum will help elucidate if these changes in
symptoms are transient or more long-standing.

Very few studies have investigated ED psychopathology in
women with BED during the perinatal period. Bulik and col-
leagues suggested that BED may be associated with a worsening
of symptoms during pregnancy (Bulik et al., 2007). In contrast
to these findings, in this study, women with a lifetime history of
2014 The Authors. European Eating Disorders Review published by John Wiley & Sons, Ltd.



Table 3 Longitudinal perinatal course of ED symptoms, depression and anxiety in women with AN, BN, BED EDNOS, and healthy controls: crude and adjusted b
coefficient and 95% confidence intervals from linear mixed effect models with random intercept and random slope

Outcomes

ED type

HC AN BN BED EDNOS

BDI: N (%) 37 (46.8) 12 (15.2) 15 (18.9) 3 (3.8) 12 (15.2)

Crude b (95% CI) Ref 1.9 (1.3; 2.6)*** 1.5 (0.9; 2.1)*** 1.6 (0.3; 1.9)** 1.3 (0.7; 1.9)***

Adjusted b (95% CI) Ref 1.8 (1.2; 2.5)*** 1.3 (0.7; 1.9)*** 1.4 (0.1; 2.7)* 1.4 (0.8; 1.9)***

STAI state: N (%) 40 (47.6) 12 (14.3) 16 (19.1) 3 (3.6) 13 (15.5)

Crude b (95% CI) Ref 0.6 (0.4; 0.8)*** 0.4 (0.2; 0.5)*** 0.6 (0.3; 1.0)*** 0.4 (0.2; 0.5)***

Adjusted b (95% CI) Ref 0.5 (0.4; 0.7)*** 0.3 (0.1; 0.5)*** 0.6 (0.2; 0.9)** 0.3 (0.2; 0.5)***

STAI trait: N (%) 39 (46.9) 12 (14.5) 16 (19.3) 3 (3.6) 13 (15.7)

Crude b (95% CI) Ref 0.4 (0.3; 0.6)*** 0.3 (0.2; 0.5)*** 0.5 (0.2; 0.8)** 0.4 (0.2; 0.5)***

Adjusted b (95% CI) Ref 0.4 (0.2; 0.6)*** 0.3(0.1;0.4)*** 0.4(01;0.7)* 0.4(0.2;0.5)***

EDE-Q restraint: N (%) 40 (48.2) 12 (14.5) 16 (19.3) 2 (2.4) 13 (15.7)

Crude b (95% CI) Ref 0.7 (0.3; 1.0)*** 0.7 (0.4; 1.0)*** 1.2 (0.4; 2.0)** 0.6 (0.2; 0.9)**

Adjusted b (95% CI) Ref 0.6 (0.2; 1.0)** 0.7 (0.3; 1.0)*** 1.3 (0.4; 2.1)** 0.6 (0.2; 0.9)**

EDE-Q eating concern: N (%) 40 (48.2) 12 (14.5) 16 (19.3) 2 (2.4) 13 (15.7)

Crude b (95% CI) Ref 1.0 (0.6; 1.3)*** 0.8 (0.5; 1.1)*** 0.7 (�0.0; 1.5)* 0.7 (0.4; 1.0)***

Adjusted b (95% CI) Ref 0.9 (0.5; 1.3)*** 0.8 (0.4; 1.1)*** 0.7 (�0.1; 1.5) 0.7 (0.4; 1.0)***

EDE-Q shape concern: N (%) 37 (46.8) 12 (15.2) 16 (28.3) 2 (2.5) 12 (15.2)

Crude b (95% CI) Ref 1.1 (0.7; 1.5)*** 1.0 (0.7; 1.4)*** 1.1 (0.3; 1.9)** 0.8 (0.5; 1.2)***

Adjusted b (95% CI) Ref 1.1 (0.7; 1.5)*** 1.0 (0.7; 1.4)*** 1.3 (0.4; 2.1)** 0.9 (0.6; 1.2)***

EDE-Q weight concern: N (%) 37 (46.8) 12 (15.2) 16 (28.3) 2 (2.5) 12 (15.2)

Crude b (95% CI) Ref 1.3 (0.9; 1.9)*** 1.2 (0.9; 1.6)*** 1.1 (0.3; 1.9)** 1.0 (0.6; 1.4)***

Adjusted b (95% CI) Ref 1.3 (0.9; 1.7)*** 1.3 (0.9; 1.6)*** 1.3 (0.4; 2.1)** 1.0 (0.6; 1.3)***

EDE-Q total score: N (%) 37 (46.8) 12 (15.2) 16 (28.3) 2 (2.5) 12 (15.2)

Crude b (95% CI) Ref 1.0 (0.7; 1.3)*** 0.9 (0.7; 1.2)*** 1.1 (0.4; 1.7)** 0.8 (0.5; 1.1)***

Adjusted b (95% CI) Ref 1.0 (0.7; 1.3)*** 0.9 (0.7; 1.2)*** 1.2 (0.5; 1.9)** 0.8 (0.5; 1.1)***

HC, healthy control; ED, eating disorder; AN, anorexia nervosa; BN, bulimia nervosa; BED, binge eating disorder; EDNOS, eating disorder not otherwise specified

*0.05> p> 0.01 **0.01> p> 0.0001 ***p ≤ 0.0001
aAdjusted for ethnicity, age, education, marital status
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BED specifically showed an overall decrease in ED symptoms.
Replication of these findings is particularly important because
the number of women with lifetime BED in this study is very
small and a wide variation in psychopathology existed within
the group.

Current or past history of ED was also found to be associated
with higher levels of depression and anxiety in pregnancy and in
the postpartum. Higher levels of depression and anxiety were
apparent among women with any lifetime diagnosis of an ED
(i.e. AN, BN, BED and EDNOS), compared with women without
a history of an ED. To our knowledge, only one previous study
has investigated the course of depression and anxiety in women
with ED during the perinatal period (Micali et al., 2010). Micali
and colleagues also reported high levels of anxiety during
pregnancy in women with past and active ED, particularly when
combined with a past depressive disorder (Micali et al., 2010).

In the present study, women with a current ED showed a de-
crease in comorbid depressive and anxiety symptoms during the
third trimester of pregnancy that persisted into the postnatal pe-
riod; whereas, higher levels of depression and anxiety remained
stable among women with a past history of an ED. Despite the
overall reduction in depressive symptoms found in women with
Eur. Eat. Disorders Rev. 23 (2015) 19–27 © 2014 The Authors. European Eating Disorders Revie
active ED, BDI scores among women with both active and a past
history of were approximately twice as high as the scores observed
in women without ED at 6months postpartum.

Previous studies have suggested that the postnatal period may
be a vulnerable time for postnatal depression for women with
ED (Carter et al., 2003; Morgan, Lacey, & Chung, 2006).
Although the present investigation does not indicate a risk for a
resurgence of comorbid psychopathology in the first 6months
following birth, our findings are consistent with previous reports
of an increased risk of postnatal depression in this group of
women (Morgan et al., 2006).

In the present investigation, state anxiety levels during pregnancy
for women with ED (past and current) remained above the clinical
cut-off point (39/40) for clinically significant STAI scores (Knight,
Waal-Manning, & Spears, 1983). Furthermore, levels of anxiety in
women with current and past ED in this sample were found to be
higher than levels reported in both community and hospital samples
during pregnancy (Gunning et al., 2011).

Given the associations between elevated stress and anxiety dur-
ing pregnancy and poor birth outcomes (e.g. Kramer et al., 2009),
as well as long-term implications for infant development (Glover
& O’Connor, 2002; Micali et al., 2011), clinicians should be aware
25w published by John Wiley & Sons, Ltd.
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of this elevated risk for affective disorders among women with ED
and routinely assess and monitor anxiety in women with a history
of an ED during pregnancy.

Strengths and limitations

Very few studies have investigated psychopathology longitudinally
among women with both past and current ED during the antenatal
and postnatal periods, and this study has several strengths over
previous studies that have. The main strength is that DSM-IV di-
agnoses of ED were made on the basis of an objective and in-depth
diagnostic interview, rather than self-report. This allowed for us to
distinguish between past and active ED diagnosis and assess the
effect of lifetime ED diagnoses on patterns of psychopathology.
Furthermore, the women were followed up prospectively, and
extensive validated measures of maternal psychopathology were
employed.

Given our recruitment strategy, women in this sample were not
exclusively recruited via women seeking or referred for treatment;
therefore, generalizability of our study is higher than studies using
treatment-seeking samples and might include women with a
range of ED severity.

The main limitation of this investigation is that the overall
sample size and number of women in each lifetime diagnostic cat-
egory, particularly BED, were small. Therefore, this study may
have lacked the power to detect potential differences.

Conclusions and implications

In conclusion, women with both current and past ED had higher
depressive and anxiety symptoms during the antenatal and post-
natal periods, compared with women without an ED history. De-
spite some overall reductions in psychopathology observed
among women with active ED, ED symptoms and comorbid psy-
chopathology remained elevated, and at a clinically significant
26 Eur. Eat. Disorders Rev. 23 (2015) 19–27 ©
level, in women with both active and past ED diagnosis. Consis-
tent with subjective experiences of an improvement in ED psy-
chopathology in pregnancy, a decrease in ED cognitions and
behaviours was observed in the third trimester of pregnancy. Fur-
ther studies should investigate possible biological mechanisms,
that is, hormonal changes amongst others, for this improvement.

Women with current ED require close monitoring and consis-
tency of care during pregnancy and in the postnatal period.
Women with a past history of ED are at risk for high levels of
psychopathology in the perinatal period, and there is a need for
increased awareness of ED in antenatal and postnatal care.
Women with ED do not readily disclose their ED to health care
professionals (Freizinger, Franko, Dacey, Okun, & Domar,
2008); identification of women with ED is therefore a crucial fac-
tor in order for appropriate advice and treatment to be provided.
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