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ARTICLE INFO ABSTRACT

Keywords: The postpartum period has been identified as high-risk period for the increase of disordered eating. This study
Disordered eating examined the psychosocial factors-attitudes to motherhood, self-compassion and relationship satisfaction- and
Pregnancy mental health factors-depressive and anxiety symptoms-associated with this increase. One hundred and fourteen
E:;Ziirszlil women completed online questionnaires about their eating behaviours between: 18-24 weeks gestation (T1),

30-32 weeks gestation (T2) and 8-10 weeks postpartum (T3). A cluster analysis examined the change of
disordered eating from T2 to T3. Multinomial logistic regressions examined which demographic, psychosocial
and mental health factors were associated with disordered eating cluster groups, as individual factors and as a
combined model of predictors at T1, T2 and T3. Four cluster groups were identified: ‘lower disordered eating’,
‘increasing risk’, ‘sub-clinical’ and ‘clinical’. All psychosocial and mental health predictors were individually
associated with a risk group, when compared to the lower disordered eating group. However, when combined,
only multiparity and higher depressive symptoms were associated with the sub-clinical group. Multiparity,
higher pre-pregnancy body mass index and lower self-compassion were associated with the increasing risk group.
This study introduces self-compassion as a psychosocial factor worthy of further investigation and application in

Mental health

the field of perinatal disordered eating, with promising avenues for antenatal intervention.

1. Introduction

Pregnancy and the postpartum period are important transitional
periods for women, each marked with their own milestones and chal-
lenges. Whilst these periods are for many a positive transition, for others
they are marked with mental health concerns (Linna et al., 2014).
Depressive and anxiety symptoms are the more recognised mental
health symptoms during these periods (Linna et al., 2014). However,
disordered eating symptoms, which are defined as a group of cognitions
and behaviours common to a diagnosis of an eating disorder, including
dietary restraint, shape and weight concern, binge eating and compen-
satory behaviours like purging or excessive exercise, are becoming an
increasing area of concern during this transition, not just for women
with a history of an eating disorder, but within the general population
(Broussard, 2012). Disordered eating or poor eating habits during the
perinatal period can have negative implications for the birth outcomes
and physical and psychological development of the infant (Astrachan--
Fletcher, Veldhuis, Lively, Fowler, & Marcks, 2008; Linna et al., 2014).

Nonetheless, several cohort and cross-sectional studies have
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identified an improvement or even remission of disordered eating be-
haviours during pregnancy for some women, including symptoms of
body dissatisfaction, restrictive dieting and purging amongst women
with an eating disorder prior to pregnancy (Blias et al., 2000; Crow,
Agras, Crosby, Halmi, & Mitchell, 2008; Rocco et al., 2005) and amongst
women without a diagnosis of an eating disorder (Chan et al., 2019;
Nunes, Pinheiro, Hoffman & Schmidt, 2014). The improvement in some
disordered eating behaviours have been attributed to an increasing
sense of wellbeing, acceptance of the pregnancy body and motivation to
protect the unborn baby (Crow et al., 2008; Fogarty, Elmir, Hay, &
Schmied, 2018; Nunes, Pinheiro, Hoffmann, & Schmidt, 2014).
However, cohort studies following women across pregnancy and the
postpartum period have proposed a trend, whereby some disordered
eating symptoms may improve in the middle of pregnancy but increase
at the end of pregnancy and during the postpartum period, particularly
for women with a history of an eating disorder or active disordered
eating prior to pregnancy (Crow et al., 2008; Easter et al., 2015; Rocco
et al., 2005). Moreover, in a community-based study, weight and shape
concerns postpartum were even higher than pre-gestation levels,
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indicating a noteworthy risk of disordered eating during this period
(Nunes et al., 2014). The proposed reasons for a change in disordered
eating postaprtum include the physical changes in the postpartum body
and a pressure to return to pre-pregnancy weight, coupled with the
stressors of a new baby and sleep deprivation (Astrachan-Fletcher et al.,
2008; Mitchell & Bulik, 2006; Rocco et al., 2005). In addition, women
may no longer have the motivation to maintain healthy practices or
changes introduced during pregnancy and are less likely to be engaged
in frequent monitoring with a health care professional as they were
during pregnancy (Nunes et al., 2014; Tierney, Fox, Butterfield, Stringer,
& Furger, 2011).

Another area of explanation that may underlie an increase in disor-
dered eating postpartum is psychological related factors. This includes
attitudes and beliefs about oneself and the role and responsibilities of
motherhood (Baskin, Meyer, & Galligan, 2020). Cognitive distortions
and unrealistic beliefs of motherhood, which develop through one’s own
childhood experience and subsequent experiences-including societal,
have been tied to an increased risk of perinatal depression and anxiety
and are now incorporated successfully into the treatment for perinatal
mental illness (Milgrom, Martin, & Negri, 1999; Milgrom, Negri, Gem-
mill, McNeil, & Martin, 2005). The cognitive model of emotional distress
posits that in the context of environmental stressors, maladaptive beliefs
and attitudes are activated and drive negative affect and behaviour
(Beck & Haigh, 2014). Given the numerous stressors associated with the
early period of parenthood, the milieu for triggering maladaptive
cognitive attitudes and beliefs is increasingly common and may extend
to influence disordered eating cognitions and behaviours (Sockol &
Battle, 2015).

Whilst few studies to date have explored the direct relationships
between maladaptive attitudes or beliefs and disordered eating post-
partum, as with eating disorders more broadly, women with an eating
disorder history or eating disorder during the perinatal period, have
been shown to display traits of perfectionism and are more likely to
experience a sense of failure over their mistakes and express that they
are not a good enough mother (Koubaa, 2008; Mazzeo et al., 2006).
There is also qualitative evidence to indicate that women experiencing
eating disorders during the perinatal period display negative views and
core beliefs about themselves and report disappointment with mother-
hood and unfulfilled expectations (Tillotson, Cooper, & Turner, 2013).
Woman with an eating disorder history also expressed that their
inability to live up to their self-imposed expectations during mother-
hood, and associated negative affect, was a factor triggering disordered
eating postpartum (Tierney et al., 2011).

A related attitudinal factor that is gaining popularity in the eating
disorder literature is self-compassion, which consists of the ability to
display a positive attitude towards oneself in the face of suffering or
failure, being able to see suffering as part of the common human expe-
rience and acceptance of one’s painful experience in a non-judgmental
way, with its polar opposite being self-judgement, self-criticism and
isolation in human experience (Costa, Maroco, Pinto-Gouveia, Ferreira,
& Castilho, 2016; Neff, 2003). A recent systematic review examining
self-compassion and disordered eating identified that self-compassion
was consistently linked to lower levels of eating pathology and was a
protective factor against the development of disordered eating (Braun,
Park, & Gorin, 2016). Additionally, low self-compassion is associated
with increased depressive and anxiety symptoms during pregnancy and
the postpartum period (Felder, Lemon, Shea, Kripke, & Dimidjian,
2016). However, no known studies to date have examined
self-compassion in relation to disordered eating during the perinatal
period.

Given the interpersonal nature of parenting, however, it is unlikely
that attitudinal factors alone account for an increase in disordered eating
postpartum. In fact, assessing relational satisfaction and support are a
key aspect in ascertaining the psychosocial risk profile of women in the
perinatal period (Austin, Fisher, & Reilly, 2015). Further, relational
support may mitigate the stressful environmental triggers of attitudinal
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factors (Sockol & Battle, 2015). Relational strain is common during the
early postpartum period, particularly for multiparous women (Sockol &
Battle, 2015). Whilst many women manage the adjustment until a new
equilibrium is formed, others may turn to disordered eating to manage
the stress and isolation, especially for women with a history of poor
emotion regulation (Knoph Berg et al., 2011; Lai, Tang, & Tse, 2006;
Svaldi, Griepenstroh, Tuschen-Caffier, & Ehring, 2012). Studies exam-
ining relationship factors and disordered eating have indicated that
decreased instrumental spousal support during pregnancy and poor
relationship satisfaction postpartum were both associated with
increased disordered eating postpartum (Knoph et al., 2013; Lai et al.,
2006).

Overall, literature investigating the factors associated with disor-
dered eating during the postpartum period is scarce (Baskin & Galligan,
2019). More specifically, the end of pregnancy and early postpartum are
periods that have been identified as high-risk periods for the triggering
or worsening of disordered eating (Abraham, Taylor, & Conti, 2001;
Easter et al., 2015; Rocco et al., 2005). Trying to understand the change
in disordered eating during these periods is an important first step that
will identify women at risk already during pregnancy and inform early
interventions and education to support them prior to the birth of their
baby or during the postpartum period. Pregnancy has also been
described as opportune time for intervention due to the increased
motivation to protect the baby and engagement in health services
(Fogarty et al., 2018). Nonetheless, the factors which may require
intervention, psychological or social, remain unknown.

Therefore, the aims of this of this study were: (1) Identify the change
of disordered eating from pregnancy to the postpartum period, (2)
identify whether psychosocial factors-attitudes to motherhood, self-
compassion and relationship satisfaction-during pregnancy are associ-
ated with the change of disordered eating from pregnancy to the post-
partum period and (3) identify whether psychosocial factors during the
postpartum period are associated with the change of disordered eating
from pregnancy to the postpartum period. Previous studies have
confirmed that there is a significant association between perinatal
depressive and/or anxiety symptoms and disordered eating and
recommend that to gain a full understanding of the complex relation-
ships between psychosocial factors and disordered eating, these symp-
toms be included in the exploration (Baskin & Galligan, 2019).
Therefore, a final aim of this study was to examine (4) whether adding
depressive and anxiety symptoms to a model of psychosocial factors and
disordered eating improves prediction of disordered eating.

2. Method
2.1. Participants

The findings from this study came from an Australian prospective
cohort study that recruited pregnant women between October 2016 and
September 2017 from social media and flyers placed at universities,
hospitals and shopping centres (Baskin et al., 2020). Women who were
living in Australia, aged 18 years and over and between 18 and 24 weeks
gestation during the recruitment period were eligible to participate. No
other exclusion criteria applied. Women were asked to complete online
questionnaires between three periods: 18-24 weeks gestation (T1),
30-32 weeks gestation (T2) and 8-10 weeks after their due date (T3).
Participants who completed questionnaires at each period included n =
273 (T1), n =167 (T2) and n = 135 (T3), resulting in a retention rate of
61.17% (T2) and 49.45% (T3). A total of n = 115 participants completed
questionnaires at all time points.

2.2. Procedures
Participants completed an initial online questionnaire between 18

and 24 weeks gestation via a link that was placed on the advertisement
of the study. Women who agreed to follow up were emailed the link to
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the further questionnaires to complete within the T2 and T3 periods.
This study was approved by Swinburne’s Human Research Ethics
Committee.

2.3. Measures

2.3.1. Demographics

At T1, participants were asked to provide information about their
age, marital status, parity, pre-pregnancy weight (kg) and height (m),
education level, current working status and a history of a diagnosed
eating disorder. Parity was defined as the number of pregnancies beyond
20 weeks gestation experienced, with zero categorised as primiparous
and one or more as multiparous (Australian Institute of Health and
Welfare, 2019). At T3, participants were asked to again report on their
current employment, marital status and their weight when baby was
born (Kg). Pre-pregnancy body mass index (BMI) was calculated as
pre-pregnancy weight Kg/m?. Gestational weight gain was calculated as
the difference between their weight when baby was born and
pre-pregnancy weight

2.3.2. Dependant variable

2.3.2.1. Disordered eating symptoms. The eating disorder examination-
questionnaire (EDE-Q) examines self-reported disordered eating cogni-
tions and behaviours over the previous 28 days (Fairburn & Beglin,
2008). Four subscales can be computed from 22 of the items: restraint,
eating concerns, weight concerns and shape concerns with a score
ranging from zero to six. An average total score is calculated from the
four subscales, with higher scores indicating increased disordered
eating. Additionally, a score of 2.5 or above on the EDE-Q has been used
to indicate clinically elevated symptoms (Rg, Reas, & Stedal, 2015). This
paper examined disordered eating total scores at T2 and T3 only. Good
reliability estimates were obtained using McDonald’s Omega, 0.91 (T2)
and 0.86 (T3)

2.3.3. Independent variables

2.3.3.1. Depressive symptoms. The Edinburgh Postnatal Depression
Scale (EPDS) is a widely used self-report scale to assess depressive
symptoms in pregnancy and the postpartum period (Cox, Holden, &
Sagovsky, 1987; Murray & Cox, 1990). The EPDS includes 10 items that
ask participants to rate the intensity of symptoms over the previous
seven days. Total scores range from O to 30, with higher scores repre-
senting increased depressive symptoms. Good reliability estimates were
obtained using McDonald’s Omega, 0.95 (T1), 0.95 (T2) and 0.94 (T3)

2.3.3.2. Anxiety symptoms. The Depression, Anxiety and Stress scale
(DASS)-Anxiety subscale is a widely used self-report measure of anxiety
in Australia (Lovibond & Lovibond, 1995). It has been used to assess
anxiety symptoms in the perinatal period in clinical and research set-
tings (Austin & Highet, 2017). The anxiety subscale includes seven
items, which are summated to compute a total anxiety score ranging
from 0 to 21. Good reliability estimates were obtained using McDonald’s
Omega, 0.92 (T1), 0.88 (T2) and 0.93 (T3).

2.3.3.3. Attitudes to motherhood. The Attitudes Towards Motherhood
scale (AToM) is a 12-item self-report questionnaire that measures mal-
adaptive beliefs about motherhood related to others’ judgment,
maternal responsibility and maternal role idealisation (Sockol, Epper-
son, & Barber, 2014). Total scores are computed from all items and
range from 12 to 72, with higher scores reflecting increased maladaptive
attitudes related to motherhood and parenting. Adequate reliability
estimates were obtained using McDonald’s Omega, 0.74 (T1), 0.75 (T2)
and 0.70 (T3).
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2.3.3.4. Self-compassion. Self-compassion was assessed using the Self
Compassion Scale-Short Form (SCS-SF; Raes, Pommier, Neff, & Van
Gucht, 2011). High concordance between the short form and full form
has been demonstrated (Raes et al., 2011). The SCS-SF is a self-report
questionnaire that includes 6 positive items to assess self-kindness,
common humanity and mindfulness and 6 negative items to examine
self-judgement, isolation, and over-identification (Neff, 2003). Items on
the negative subscales are reversed to compute a total score of all items
ranging from 12 to 60, with higher scores indicating higher
self-compassion. Recent studies have identified that the self-compassion
scale is more accurately represented as two dimensions: positive and
negative (Costa et al., 2016; Lopez et al., 2015). As this has only been
identified with the full scale, the total score was used for the main an-
alyses. However, in a post hoc analysis, the two dimensions of
self-compassion were examined regarding their relative contribution.
Good reliability estimates of the SCS-SF total score were obtained using
McDonald’s Omega, 0.89 (T1), 0.88 (T2) and 0.91 (T3). For the positive
components, McDonald’s Omega estimates were, 0.81 (T1), 0.87 (T2)
and 0.88 (T3). For the negative components, McDonald’s Omega esti-
mates were, 0.86 (T1), 0.86 (T2) and 0.88 (T3).

2.3.3.5. Relationship satisfaction. Participants were asked at each time
point if they had a current partner. Women that indicated affirmative
were asked to complete the 10 item self-report Relationship Satisfaction
scale (RS10; Rgysamb, Vittersp, & Tambs, 2014). Total scores range
from 10 to 60, with higher scores indicating increased satisfaction in
one’s relationship. Good reliability estimates were obtained using
McDonald’s Omega, 0.91 (T1), 0.93 (T2) and 0.91 (T3).

2.4. Statistical analyses

Statistical analyses were performed using the IBM Statistical Package
for the Social Sciences, Version 26. This study analysed data from par-
ticipants who completed the T1, T2 and T3 questionnaires. One partic-
ipant reported a stillbirth and was excluded from the final analyses,
resulting in a final sample size of n = 114. Attrition of participants from
T1 were examined by comparing participants who completed all time
points to participants who did not compete either T2 and/or T3. The
relationship between the attrition variable and T1 demographic vari-
ables was tested using a Chi Squared crosstab test for categorical vari-
ables and Mann-Whitney tests for continuous variables. A binomial
logistic regression was used to examine the relationship between the
attrition variable and the T1 independent and dependant variables
considered in this study.

The remaining sample were screened for missing data. The propor-
tion of missing items from independent and dependant variables was
0.22% (T1), 0.02% (T2) and 0.25% (T3). Little’s MCAR test revealed
that scale items were missing completely at random, y? (914) = 889.91,
p > 0.05(T1), 2 (239) = 251.12, p > 0.05 (T2) and 42 (651) = 687.39, p
> 0.05 (T3). Therefore, prior to the computation of variable total scores,
missing scale items, excluding where participants were missing a full
scale, were imputed using the Expectation Maximisation algorithm
(Tabachnick & Fidell, 2007).

A data analysis plan and research hypotheses were specified prior to
the commencement of the prospective study. However, due to non-
linearity in the model examined in this study, a hierarchical clustering
technique was applied to examine the change of disordered eating,
instead of the parametric analyses as previously planned. This is a
technique that examines the existing subgroups in the data and was used
in this study to cluster participants based on their disordered eating total
scores at T2 and T3. Ward’s method of hierarchical clustering and the
Squared Euclidian Distance was used to assign participants to a cluster
group. To refine group membership, an aggregate procedure provided
initial cluster centres for the Wards clusters and was followed by a K-
means clustering analysis. A discriminant analysis was used to confirm
correct classification of participants to clusters. Finally, the differences
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between cluster groups were summarised by examining the mean EDE-Q
total score at T2 and T3 for each cluster. Significant differences between
mean EDE-Q total scores at T2 and T3 were examined using related-
samples Wilcoxon signed rank test.

The next stage examined whether independent variables were
significantly associated with cluster group membership. First, de-
mographic and independent variable total scores were converted to Z
scores for uniformity in scales. A series of univariate multinomial lo-
gistic regressions were then conducted with a psychosocial or mental-
health factor at T1, T2 and T3 entered as individual predictors and
cluster group membership as the outcome, with the reference group as
the group with the lowest disordered eating. Demographic variables
were also examined, excluding those with little variability (e.g. marital
status). Next, the odds ratios for significant predictors of each cluster
group, were interpreted. An odds ratio over one indicated an increased
likelihood of belonging to the cluster group, compared to the group with
the lowest disordered eating, that was associated with a one stand-
ardised unit increase on the predictor variable. An odds ratio below one
indicated a decreased likelihood of belonging to the cluster group,
compared to the group with the lowest disordered eating, that was
associated with a one standardised unit increase on the predictor
variable.

A hierarchical multinomial logistic regression then examined a
combined model of predictors, for each time point; T1, T2 and T3. First,
independent and dependant variables were examined for multivariate
outliers and multicollinearity amongst variables in each model. There
were two multivariate outliers for the models examining T1 and T2
predictors, however as the findings did not change when deleting these
participants, it was decided that they be retained in the final analyses
(Tabachnick & Fidell, 2007). There were no issues of multicollinearity
amongst variables.

For the hierarchical logistic regression, demographic control vari-
ables that were significant in the univariate logistic regressions were
entered at step one. Psychosocial factors were entered at step two.
Depressive and anxiety symptoms were entered at step three to examine
whether their entry would improve the prediction of cluster group
membership above that achieved with the psychosocial factors. In-
teractions were not investigated due to the limited sample size. The
model Chi-square and its significance were examined at each step, fol-
lowed by the chi square difference between the steps to assess
improvement in the model fit. In the final models, a deviance estimate
was used to test goodness of fit, with non-significant values indicating
that predicted values did not significantly differ from observed values.
Nagelkerke (1991) methods for RI% estimates were also used to examine
effect sizes, with a higher percentage indicating improved model pre-
diction. The significance of individual predictors, for each cluster group,
were then examined and the odds ratios for significant predictors
interpreted. Lastly, a post-hoc analysis examined whether the positive
and/or negative components of self-compassion were significant pre-
dictors of the various cluster groupings.

3. Results
3.1. Attrition analyses

Participants who completed questionnaires at all time points did not
differ significantly from women who did not complete either T2 and/or
T3 on T1 demographics including: parity, % (1) = 0.08, p > 0.05, cur-
rent employment, )(2 (3) = 5.64, p > 0.05, pre-pregnancy BMI, U =
8285.00, p > 0.05 and a history of an eating disorder, y? (1) = 0.28, p >
0.05. However, women who completed all three time points were
slightly older (M = 30.62, SD = 5.36) than women who did not complete
either T2 and/or T3 (M = 28.37, SD = 4.83), U = 11217.50, p < 0.01.
Additionally, participants with a bachelor or postgraduate degree were
more likely to complete all three time points, y? (2) = 8.83, p < 0.05.
There were no significant differences between women who did not
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complete a questionnaire at T2 and/or T3 and women who completed all
timepoints on the mean values of T1 independent and dependant vari-
ables examined in this study, y? (6) = 9.21, p > 0.05. This suggested no
attrition bias in the final sample regarding the independent and
dependant variables considered in this study.

3.2. Descriptive statistics

Demographic characteristics of participants at 18-24 weeks gesta-
tion (T1) and 8-10 weeks postpartum (T3) are presented in Table 1. The
age of participants ranged from 18 to 48. Parity was split equally across
the sample, with 52.63% pregnant with their first child. A larger per-
centage of participants held a bachelor or postgraduate degree, in
comparison to the general female Australian population (62.28% and
41.41% respectively; Australian Bureau of Statistics, 2018). This may
have been due to the advertisement of the study on university campuses
and social media groups and the increased attrition of participants of
other educational levels. At T1, 8.77% of participants reported a diag-
nosed eating disorder. This is close to the estimate of nine percent in the
general population (The National Eating Disorder Collaboration NEDC,
2015).

Pre-pregnancy BMI varied across the sample, including 50.88% of
women with a healthy weight, 3.51% of women with underweight,
17.54% of women with overweight and 24.56% of women with obesity,
prior to pregnancy (Better Health Channel, 2019). Additionally,
amongst women who reported a healthy BMI prior to pregnancy,
29.31% gained above, 24.14% gained within, and 36.21% gained below
the recommended guidelines for gestational weight gain (Institute of
Medicine, 2009). Amongst women with reported underweight prior to
pregnancy, 75.00% gained above the recommended guidelines, with the
remainder missing a gestational weight gain score (Institute of Medi-
cine, 2009). For women with reported overweight prior to pregnancy,
45.00% gained above, 10.00% gained within, and 35.00% gained below

Table 1
Demographic characteristics of participants at 18-24 weeks gestation (T1) and
8-10 weeks postpartum (T3), Total n = 114.

18-24 weeks gestation 8-10 weeks postpartum
(T1) (T3)

n, Mean (Standard Deviation)
Age in years

Gestation in weeks

Weeks postpartum
Pre-pregnancy BMI*
Gestational weight gain

114, 30.67 (5.36)
114, 20.28 (2.33)

114, 9.05 (1.77)
110, 26.03 (6.20)

102, 11.13 (7.44)

n (%)
Parity
Primiparous 60 (52.63)
Multiparous 54 (47.37)
Marital status
Married 89 (78.07) 91 (79.82)
De facto 20 (17.54) 17 (14.91)
Divorced 1 (0.88) 2 (1.75)
Non-partnered 4 (3.51) 4 (3.51)
Education level
Year 12 or below 21 (18.42)
Certificate or diploma 22 (19.30)
Bachelor or above 71 (62.28)
Currently Employed
No 22 (19.30) 69 (60.53)
Full time 47 (41.23) 15 (13.16)
Part time/casual 45 (39.47) 30 (26.32)
Eating disorder history

diagnosed
No 104 (91.22)
Anorexia Nervosa 7 (6.14)
Bulimia nervosa 4 (3.51)
Binge eating disorder 3(2.63)
Other eating disorders 0 (0.00)

# BMI = Body Mass Index.
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Table 2

Mean, standard deviation and Wilcoxon signed rank test of significance for EDE-
Q total score at 30-32 weeks gestation (T2) and 8-10 weeks postpartum (T3) by
cluster groups.

Cluster Group n EDE-Q T2 EDE-Q T3 Standardized
U value

1 Lower disordered eating 69 0.30 (0.32) 0.55 (0.34) U =5.41**

2 Increasing risk 26 0.81 (0.46) 2.01 (0.62) U = 4.28**

3 Sub-clinical 14 2.31 (0.60) 2.51 (0.77) U = 0.60

4 Clinical 5 3.64 (0.81) 3.91 (0.35) U=0.67

Total sample 114 0.81 (0.98) 1.27 (1.08) U = 6.41**

*Significant at the 0.05 level (two tailed), ** significant at the 0.01 level (two
tailed).

the recommended guidelines (Institute of Medicine, 2009). Lastly,
amongst women with reported obesity prior to pregnancy, 35.71%
gained above, 25.00% gained within and 35.71% gained below the
recommended guidelines (Institute of Medicine, 2009).

3.3. Cluster analysis

In the hierarchical cluster analysis of disordered eating at T2 and T3,
a dendrogram and scatter plot supported a four-cluster solution. The K
mean cluster analysis resulted in 9.64% case reassignment into different
clusters. The final cluster solution was confirmed using discriminant

Table 3
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analysis, which revealed that 99.10% of participants were classified
correctly using the four-cluster solution. Thus, participants were
assigned to a cluster between 1 and 4, which represented a different
pattern of change in disordered eating from the middle-end of pregnancy
(T2) to early postpartum (T3).

An examination of the mean values of the EDE-Q total scores for each
cluster group is presented in Table 2. Cluster one participants had low
disordered eating at T2 and T3 and was labelled the ‘Lower disordered
eating’ group. Cluster two participants had low disordered eating at T2
but increased to a sub-clinical level of disordered eating at T3 and was
labelled the ‘Increasing risk’ group. Cluster three participants had sub-
clinical disordered eating at T2 and just above clinical cut off (>2.5)
at T3 and was labelled the ‘Sub-clinical’ group. Lastly, cluster four
participants had disordered eating scores above the clinical cut off
(>2.5) at T2 and T3 and was labelled the ‘Clinical’ group. There was a
significant increase in the mean EDE-Q total score from T2 to T3 in the
lower disordered eating group, the increasing risk group and the total
sample (Table 2).

3.4. Univariate multinomial regression analyses
A series of logistic regression analyses examined which de-

mographic, psychosocial and/or mental health factors were individually
associated with cluster group membership, using the lower disordered

Odds ratio and 95% confidence intervals of standardised demographic, mental health and psychosocial factors at 18-24 weeks gestation (T1), 30-32 weeks gestation
(T2) and 8-10 weeks postpartum (T3) individually predicting disordered eating cluster groups, with the lower disordered eating group as the reference group.

Cluster Group Measure * T1 T2 T3

Demographic factors

2 Increasing risk Age 1.07 (0.68, 1.68)

3 Sub-clinical 1.33 (0.75, 2.38)

4 Clinical 1.04 (0.42, 2.60)

2 Increasing risk Parity (primiparous) ” 0.47 (0.19, 1.18)

3 Sub-clinical 0.26 (0.07, 0.90)"

4 Clinical 0.96 (0.15, 6.15)

2 Increasing risk Education 0.67 (0.13, 3.46)

3 Sub-clinical (year 12 or below) ¢ 0.67 (0.19, 2.31)

4 Clinical 1.50 (0.13, 17.83)

2 Increasing risk Education 1.08 (0.25, 4.58)

3 Sub-clinical (certificate or diploma) ¢ 0.72 (0.21, 2.50)

4 Clinical 3.23 (0.41, 25.26)

2 Increasing risk Pre-pregnancy BMI 1.70 (1.08, 2.68)"

3 Sub-clinical 1.16 (0.62, 2.15)

4 Clinical 1.29 (0.52, 3.22)

2 Increasing risk Gestational weight gain 0.61 (0.37, 1.01)

3 Sub-clinical 1.56 (0.83, 2.95)

4 Clinical 0.76 (0.27, 2.18)
Psychosocial factors

2 Increasing risk AToM 1.28 (0.79, 2.08) 1.43 (0.87, 2.35) 1.19 (0.74, 1.91)

3 Sub-clinical 1.94 (1.04, 3.62)° 2.10 (1.11, 3.98)° 2.22 (1.19, 4.14)°
4 Clinical 4.18 (1.46, 12.00)° 5.51 (1.87, 16.22)** 1.98 (0.77, 5.06)

2 Increasing risk SCS-SF 0.28 (0.14, 0.53)** 0.36 (0.20, 0.64)** 0.27 (0.14, 0.51)**
3 Sub-clinical 0.37 (0.18, 0.77)d 0.29 (0.13, 0.63)** 0.44 (0.21, 0.89)d
4 Clinical 0.03 (0.00, 0.26)** 0.02 (0.00, 0.25)** 0.02 (0.00, 0.21)**
2 Increasing risk RS10 0.72 (0.45, 1.14) 0.70 (0.43, 1.15) 0.74 (0.45, 1.21)

3 Sub-clinical 0.64 (0.37, 1.08) 0.49 (0.29, 0.83)d 0.50 (0.29, 0.86)d
4 Clinical 0.84 (0.32, 2.19) 0.77 (0.29, 1.99) 0.54 (0.25, 1.17)
Mental health factors

2 Increasing risk EPDS 2.56 (1.51, 4.34)** 2.36 (1.36, 4.08)** 2.06 (1.23, 3.43)d
3 Sub-clinical 3.65 (1.91, 6.98)** 5.41 (2.55, 11.49)** 3.06 (1.63, 5.74)**
4 Clinical 2.99 (1.20, 7.48)" 6.82 (2.22, 20.92)** 4.48 (1.74, 11.49)**
2 Increasing risk DASS-Anxiety 1.90 (1.15, 3.14)" 1.40 (0.84, 2.33) 1.92 (1.15, 3.19)“
3 Sub-clinical 2.42 (1.36, 4.32)** 2.26 (1.27, 4.01)¢ 2.04 (1.13, 3.68)d
4 Clinical 2.79 (1.27, 6.13)° 3.36 (1.52, 7.42)** 3.17 (1.51, 6.65)**

@ BMI = Body Mass Index, EPDS = Edinburgh Postnatal Depression Scale, DASS-Anxiety = Depression, Anxiety and Stress Scale- Anxiety subscale, SCS-SF= Self
Compassion Scale- Short Form, AToM = Attitudes Towards Motherhood scale, RS10 = Relationship Satisfaction scale.

b Reference category = multiparous women.
¢ Reference category = Bachelor or above.

d Significant at the 0.05 level (two tailed), ** significant at the 0.01 level (two tailed).
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eating group as the reference category.

3.4.1. Pregnancy predictors

Table 3 presents the odds ratios for demographic, psychosocial and
mental health factors at T1 and T2. For the increasing risk group, when
compared to the lower disordered eating group, a higher pre-pregnancy
BMI, higher depression at T1 and T2 and higher anxiety at T1, increased
the likelihood of belonging to the increasing risk group. Conversely,
higher self-compassion at T1 and T2 decreased the likelihood of
belonging to the increasing risk group. For the sub-clinical group, when
compared to the lower disordered eating group, multiparity, maladap-
tive attitudes to motherhood at T1 and T2 and higher depressive and
anxiety symptoms at T1 and T2, increased the likelihood of belonging to
the sub-clinical group. In contrast, higher self-compassion at T1 and T2
and higher relationship satisfaction at T2 decreased the likelihood of
belonging to the sub-clinical group. For the clinical group, demographic
factors were not associated with an increased risk of belonging to this
group. However, when compared to the lower disordered eating group,
maladaptive attitudes to motherhood at T1 and T2 and depressive and
anxiety symptoms at T1 and T2 were associated with an increased
likelihood of belonging to the clinical group. Alternatively, higher self-

Table 4
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compassion at T1 and T2 was associated with a decreased likelihood
of belonging to the clinical group.

3.4.2. Postpartum predictors

Table 3 presents the odds ratios for T3 demographic, psychosocial
and mental health factors. When compared to the lower disordered
eating group, gestational weight gain was not significantly associated
with any risk group. For the increasing risk group, when compared to the
lower disordered eating group, postpartum depressive and anxiety
symptoms increased the likelihood of belonging to the group.
Conversely, higher self-compassion at T3 decreased the likelihood of
belonging to the increasing risk group. For the sub-clinical group, when
compared to the lower disordered eating group, postpartum depressive
and anxiety symptoms were associated with an increased likelihood of
belonging to the group. In contrast, higher self-compassion and higher
relationship satisfaction at T3 decreased the likelihood of belonging to
the sub-clinical group. For the clinical group, when compared to the
lower disordered eating group, postpartum depressive and anxiety
symptoms increased the likelihood of belonging to the group. Alterna-
tively, higher self-compassion decreased the likelihood of belonging to
the clinical group.

Parameter estimates of standardised demographic, psychosocial and mental health factors at 18-24 weeks gestation (T1), 30-32 weeks gestation (T2) and 8-10 weeks
postpartum (T3), predicting disordered eating cluster groups, with the lower disordered eating group as the reference category.

ClusterGroup Measure” B SE Odds Ratio (95% confidence interval) Wald
T1

2 Increasing risk Parity (primiparous)h -1.39 0.63 0.25 (0.07, 0.86) 4.87¢
3 Sub-clinical —1.90 0.77 0.15 (0.03, 0.68) 6.05¢
2 Increasing risk Pre-pregnancy BMI 0.48 0.28 1.62 (0.94, 2.81) 2.96
3 Sub-clinical 0.17 0.37 1.18 (0.58, 2.44) 0.21
2 Increasing risk AToM -0.10 0.31 0.91 (0.50, 1.65) 0.10
3 Sub-clinical 0.45 0.38 1.57 (0.74, 3.34) 1.40
2 Increasing risk SCS-SF —1.54 0.42 0.21 (0.09, 0.49) 13.30%*
3 Sub-clinical —0.92 0.47 0.40 (0.16, 1.00) 3.85
2 Increasing risk RS10 -0.09 0.34 0.92 (0.47, 1.77) 0.07
3 Sub-clinical -0.21 0.32 0.81 (0.43, 1.53) 0.41
T2

2 Increasing risk Parity (primiparous)h -0.93 0.59 0.39 (0.13, 1.25) 2.52
3 Sub-clinical —2.73 1.09 0.07 (0.01, 0.56) 6.24°
2 Increasing risk Pre-pregnancy BMI 0.83 0.32 2.28 (1.23, 4.25) 6.77¢
3 Sub-clinical -0.21 0.47 0.81 (0.32, 2.06) 0.19
2 Increasing risk AToM -0.13 0.35 0.87 (0.44, 1.75) 0.14
3 Sub-clinical 0.11 0.50 1.11 (0.42, 2.94) 0.05
2 Increasing risk SCS-SF —-1.20 0.47 0.30 (0.12, 0.75) 6.59°
3 Sub-clinical —0.01 0.61 0.99 (0.30, 3.23) 0.00
2 Increasing risk RS10 0.19 0.32 1.21 (0.65, 2.27) 0.36
3 Sub-clinical —0.55 0.34 0.58 (0.30, 1.12) 2.67
2 Increasing risk EPDS 0.63 0.53 1.88 (0.66, 5.34) 1.40
3 Sub-clinical 1.58 0.65 4.84 (1.36, 17.22) 5.93°
2 Increasing risk DASS-Anxiety -0.61 0.47 0.54 (0.22, 1.37) 1.69
3 Sub-clinical 0.34 0.57 1.41 (0.46, 4.32) 0.35
T3

2 Increasing risk Parity (primiparous)‘y —1.47 0.66 0.23 (0.06, 0.84) 4.95°
3 Sub-clinical —2.06 0.88 0.13 (0.02, 0.71) 5.55¢
2 Increasing risk Pre-pregnancy BMI 0.62 0.30 1.86 (1.04, 3.34) 4.36°
3 Sub-clinical 0.08 0.44 1.09 (0.46, 2.55) 0.04
2 Increasing risk AToM -0.20 0.34 0.82 (0.42, 1.60) 0.33
3 Sub-clinical 0.48 0.42 1.61 (0.71, 3.69) 1.28
2 Increasing risk SCS-SF -1.62 0.57 0.20 (0.06, 0.61) 7.99°
3 Sub-clinical 0.71 0.68 2.03 (0.53, 7.77) 1.08
2 Increasing risk RS10 0.32 0.36 1.38 (0.69, 2.78) 0.81
3 Sub-clinical —0.57 0.42 0.57 (0.25, 1.29) 1.84
2 Increasing risk EPDS 0.24 0.45 1.28 (0.53, 3.06) 0.30
3 Sub-clinical 1.67 0.63 5.31 (1.54, 18.34) 6.97¢
2 Increasing risk DASS-Anxiety 0.01 0.46 1.01 (0.42, 2.47) 0.00
3 Sub-clinical —0.09 0.52 0.92 (0.33, 2.53) 0.03

@ BMI= Body Mass Index, EPDS = Edinburgh Postnatal Depression Scale, DASS-Anxiety = Depression, Anxiety and Stress Scale- Anxiety subscale, SCS-SF= Self
Compassion Scale- Short Form, AToM = Attitudes Towards Motherhood scale, RS10 = Relationship Satisfaction scale.

b Reference category = multiparous women.

¢ Significant at the 0.05 level (two tailed), ** significant at the 0.01 level (two tailed).
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3.5. Multivariate multinomial regression analyses

A hierarchical multinomial logistic regression examined a combined
model of predictors, for T1, T2 and T3 factors, using the lower disor-
dered eating group as the reference group (Table 4). The clinical group
was removed for these analyses due to large standard errors resulting
from a small sample size. Demographic factors, parity and pre-
pregnancy BMI were included as control variables as they were signifi-
cant in section 3.4.

3.5.1. Pregnancy predictors

When examining a model of T1 predictors, psychosocial factors
significantly improved the fit of the model over the demographic vari-
ables alone, )(2 (6) change = 26.95, p < 0.01. However, adding mental
health symptoms did not improve the fit of the model, 2 (4) change =
8.43, p > 0.05, and were therefore excluded from the final model. The
final model of demographic and psychosocial factors at T1 significantly
distinguished between the lower disordered eating group and the risk
groups, ;(2 (10) = 39.50, p < 0.01, and demonstrated good fit to the data,
72 (186) Deviance = 141.17, p > 0.05. Demographic and psychosocial
factors accounted for 39% (RZN) of the total variance in disordered
eating cluster groups. The individual parameter estimates for T1 pre-
dictors are presented in Table 4. When compared to the lower disordered
eating group, primiparous women were less likely than multiparous
women to belong to the increasing risk and sub-clinical groups. Self-
compassion was the only psychosocial factor significantly associated
with a risk group, with lower self-compassion at T1 associated with an
increased likelihood of belonging to the increasing risk group.

When examining a model of T2 predictors, psychosocial predictors
significantly improved the fit of the model over the demographic vari-
ables alone, ,1/2 (6) change = 25.01, p < 0.01. Mental health symptoms
further improved the fit of the model, 2 (4) change = 13.51, p < 0.01).
The final model of demographic, psychosocial and mental health factors
at T2 significantly distinguished between the lower disordered eating
group and the risk groups, 52 (14) = 51.07, p < 0.01, and described the
data well, 2 (186) Deviance = 133.31, p > 0.05. Demographic, psy-
chosocial and mental health factors accounted for 47% (RZN) of the total
variance in disordered eating cluster groups. The individual parameter
estimates for T2 predictors are presented in Table 4. When compared to
the lower disordered eating group, a higher pre-pregnancy BMI and
lower self-compassion significantly increased the likelihood of
belonging to the increasing risk group. In contrast, multiparity and
postpartum depressive symptoms significantly increased the likelihood
of belonging to the sub-clinical group.

3.5.2. Postpartum predictors

When examining a model of T3 predictors, psychosocial predictors
significantly improved the fit of the model over the demographic vari-
ables alone, 42 (6) change = 29.84, p < 0.01. Mental health symptoms
further improved the fit of the model, ;(2 (4) change = 9.61, p < 0.05.
The final model significantly differentiated between the lower disor-
dered eating group and the risk groups, 2 (14) = 52.00, p < 0.01, and
demonstrated good fit to the data, y? (184) Deviance = 131.40, p > 0.05.
Demographic, psychosocial and mental health factors accounted for
48% (R2y) of the total variance in disordered eating cluster groups. The
individual parameter estimates for T3 predictors are presented in
Table 4. When compared to the lower disordered eating group, multi-
parity, a higher BMI and lower self-compassion were significantly
associated with an increased likelihood of belonging to the increasing
risk group. Multiparity and postpartum depressive symptoms were
significantly associated with an increased likelihood of belonging to the
sub-clinical group.

3.6. Post-hoc analyses

A post-hoc analysis of self-compassion split into its positive and
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negative components, with the increasing risk group compared to the
lower disordered eating group, revealed that it was the negative
component of self-compassion that increased the likelihood of belonging
to the increasing risk group at all three time points (Table 5). The pos-
itive aspects of self-compassion were not significantly associated with
membership to the increasing risk group, when compared to the lower
disordered eating group.

4. Discussion

In this cohort study that examined women during pregnancy and the
postpartum period, disordered eating increased on average from the
middle-end pregnancy (T2) to the early postpartum period (T3) in the
total sample. An increase in disordered eating during the postpartum
period agrees with previous literature and confirms the necessity of
studies exploring factors associated with this increase (Crow et al., 2008;
Easter et al., 2015; Rocco et al.,, 2005). Two patterns of increasing
disordered eating were noteworthy: the ‘sub-clinical’ group consisting of
women who presented with sub-clinical disordered eating at T2 and
disordered eating above clinical cut off at T3, and the ‘increasing risk’
group, including women with low disordered eating at T2 but a signif-
icant increase to sub-clinical levels at T3. These two risk groups repre-
sent women in the general population who may not receive a diagnosis
of an eating disorder, nor come to the attention of a health professional
with sub-clinical symptoms, which may in turn increase the progression
of poor eating behaviours over time, as well as comorbid mental health
difficulties (Astrachan-Fletcher et al., 2008; Mitchell & Bulik, 2006).

When investigating which factors were associated with the increase
of disordered eating in the sub-clinical and increasing risk groups, uni-
variate analyses indicated that higher self-compassion and relationship
satisfaction reduced the likelihood of belonging to a risk group, whilst
mental health symptoms and maladaptive attitudes to motherhood
increased the likelihood of belonging to a risk group, when compared to
a group of women with lower disordered eating at T2 and T3. Whilst
previous studies examining attitudinal factors indicate that women with
a history of an eating disorder are more likely to display negative atti-
tudes and adjustment to pregnancy and motherhood (Easter, 2011;
Koubaa, 2008), this study demonstrates that attitudinal factors can in
turn influence the change in perinatal disordered eating symptoms.
Previous findings similarly support a heightened risk of disordered
eating postpartum associated with poor relationship satisfaction and
higher depressive and anxiety symptoms (Easter et al., 2015; Knoph
et al., 2013; Lai et al., 2006).

It is possible that relationship satisfaction may provide a limited
buffer against increased disordered eating by reducing stress, isolation
and negative affect (Svaldi et al., 2012), however this may only be
effective when there are no other factors impacting the system, as
relationship satisfaction was no longer associated with disordered eating
when combined in a model with other predictors. In contrast, depressive
symptoms continued to be associated with the sub-clinical group when

Table 5

Parameter estimates of standardized positive and negative self-compassion at
18-24 weeks gestation (T1), 30-32 weeks gestation (T2) and 8-10 weeks
postpartum (T3) predicting the increasing risk group, with the lower disordered
eating group as the reference category.

Time Measure * B SE 0Odds Ratio (95% CI) Wald
T1 SCS-SF Positive —0.26 0.38 0.77 (0.37, 1.63) 0.46
SCS-SF Negative 1.08 0.36 2.94 (1.45, 5.98) 8.93%*
T2 SCS-SF Positive 0.25 0.39 1.28 (0.59, 2.78) 0.40
SCS-SF Negative 1.42 0.44 4.14 (1.74, 9.86) 10.33%*
T3 SCS-SF Positive -0.15 0.37 0.86 (0.42, 1.79) 0.16
SCS-SF Negative 1.30 0.41 3.66 (1.64, 8.15) 10.08%*

*Significant at the 0.05 level (two tailed), ** significant at the 0.01 level (two
tailed).
# SCS-SF= Self Compassion Scale-Short Form.
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combined with other predictors at T2 and T3. This finding provides a
further reminder that disordered eating must be examined in conjunc-
tion with depressive symptoms in both clinical and research settings, as
ignoring the frequent comorbidity between them is likely to lead to
limited outcomes (Micali, Simonoff, & Treasure, 2011).

Additionally, this study indicates that self-compassion is a psycho-
social factor worthy of further investigation and application within the
field of perinatal eating pathology. Specifically, lower self-compassion
at all time points was associated with an increased likelihood of
belonging to all disordered eating risk group. Moreover, self-compassion
was the only psychosocial factor that remained significantly associated
with the increasing risk group when combined with other predictors. A
post-hoc examination of self-compassion split into the positive and
negative components revealed that it was the negative components of
self-judgement, isolation and over-identification that were associated
with the increasing risk group.

Emergent evidence exploring self-compassion in relation to eating
disorders, suggests that disordered eating may serve as an affect regu-
latory tool for a negative or critical inner voice, particularly in women
who demonstrate a history of poor emotion regulation (Braun et al.,
2016). The tripartite model of disordered eating proposes three path-
ways that influence disordered eating and poor body image-societal,
parental and peer influences-via social comparison and internalisation
of social ideals and norms (Braun et al., 2016). During pregnancy and
the postpartum period, these influences may be particularly salient,
triggering maladaptive attitudes and beliefs about the self and mother-
hood. Interventions aimed at building self-compassion during preg-
nancy may provide women at risk of disordered eating postpartum with
an alternative regulation tool (Goss & Allan, 2010).

Moreover, this may be more important for women with a higher pre-
pregnancy BMI and multiparity, as this study demonstrated that these
demographic factors were associated with an increased likelihood of
belonging to the increasing risk group. Previous research has similarly
revealed that a model including pre-pregnancy BMI, gestational weight
gain and negative body attitudes was associated with disordered eating
during pregnancy (Goncalves, Freitas, Freitas-Rosa, & Machado, 2015).
Women with a higher pre-pregnancy BMI are more at risk of social
stigma, weight shame and body dissatisfaction, which increases
vulnerability to disordered eating (Kelly, Vimalakanthan, & Miller,
2014). However, women with lower self-compassion and higher BMI
were more likely to cope using disordered eating behaviours (Kelly
et al.,, 2014). Fewer studies have investigated parity and disordered
eating, however, multiparous women often face a complex
re-organisation of family roles which may be moderated by attitudinal
factors (Gameiro, Moura-Ramos, & Canavarro, 2009). As the present
study did not examine the interactions between BMI or parity and psy-
chosocial factors, this remains to be investigated.

Finally, this study demonstrated that mid-end pregnancy (T2) and
early postpartum (T3) predictors explained a larger percentage of vari-
ance in disordered eating cluster groups than early-mid pregnancy (T1)
predictors. This may indicate that factors closer to the postpartum
period have a stronger influence on disordered eating postpartum.
However, this may also be because the associations between T2 and T3
predictors and the change of disordered eating at T2 and T3 were con-
current, whilst at T1 they were predictive. Further studies are required
to delineate the direction of causality between disordered eating and
psychosocial and mental health factors. In reality, a bidirectional asso-
ciation is likely, with disordered eating, psychosocial factors and mental
health factors influencing each other.

Further limitations in this study included the small sample size which
resulted in fewer participants in each cluster group, and overall low
retention rate, which may have reduced significant findings. Addition-
ally, this study only included one follow up during the early postpartum
period. Previous studies have indicated that postnatal adjustment can
occur beyond the initial six months (Easter et al., 2015; Knoph et al.,
2013; Micali et al., 2011) and therefore an extension of future studies
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beyond the early postpartum period is recommended. Finally, the lim-
itations of generalisability, due to a higher education level amongst the
final sample, have been discussed in a previous study examining this
cohort (Baskin et al., 2020). Additionally, this study included a small
percentage of single women who may have a different perinatal expe-
rience than married women (Bilszta et al., 2008; Farbu, Haugen, Meltzer
& Brantsaeter, 2014). Whilst it is unlikely that including these women
would have confounded results, a larger cohort study could examine the
difference between these groups of women.

5. Conclusions

This study is an important first step in understanding the mental
health and psychosocial factors associated with the significant increase
in disordered eating postpartum. Importantly, some of these associa-
tions were already apparent from early-mid pregnancy (T1) predictors.
This signals that it may be possible to intervene proactively during
pregnancy to reduce the risk of disordered eating and poor eating be-
haviours postpartum. Specifically, antenatal interventions aimed at
building positive self-compassion and reducing the negative compo-
nents of self-compassion appears to be a promising line of investigation,
with initial evidence of its success demonstrated in preventing post-
partum depressive and anxiety symptoms (Guo, Zhang, Mu & Ye, 2020).
Moreover, targeting women with specific demographic characteristics,
like a higher BMI or multiparity may be optimal. The importance of
studies, such as these, in informing early intervention for improved
outcomes in maternal mental health and infant development continues
to be at the forefront of perinatal mental health research (Mitchell &
Bulik, 2006).

Author contributions

Rachel Baskin designed and collected the data used in this study,
analysed the findings and authored this manuscript. Roslyn Galligan
provided guidance in the project design and data analysis and edited this
manuscript. Denny Meyer provided guidance in data analysis and edited
this manuscript. All authors approved the final version of this
manuscript.

Source of funding

This research is supported by an Australian Government Research
Training Program (RTP) scholarship.

Data availability statement

The data that supports findings of this study are available, upon
reasonable request, from Dr Roslyn Galligan (rgalligan@swin.edu.au),
for the duration of her employment at Swinburne University of Tech-
nology OR until the deletion of the data as stipulated in the ethics
approval of this study by Swinburne’s Human Research Ethics
Committee.

Ethical statement

This study was approved by Swinburne’s Human Research Ethics
Committee (SUHREC number 2016/182) and conformed to its stan-
dards. Participants were informed prior to taking part in the study that
completion of the questionnaires implied consent.

Declaration of competing interest

None applicable.


mailto:rgalligan@swin.edu.au

R. Baskin et al.
Acknowledgements

None applicable.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

org/10.1016/j.appet.2020.104862.

References

Abraham, S., Taylor, A., & Conti, J. (2001). Postnatal depression, eating, exercise and
vomiting before and during pregnancy. International Journal of Eating Disorders, 29,
482-487. https://doi.org/10.1002/eat.1046.

Astrachan-Fletcher, E., Veldhuis, C., Lively, N., Fowler, C., & Marcks, B. (2008). The
reciprocal effects of eating disorders and the postpartum period: A review of the
literature and recommendations for clinical care. Journal of Women'’s Health, 17,
227-239. https://doi.org/10.1089/jwh.2007.0550.

Austin, M., & Highet, N. (2017). & the expert working group. Mental health care in the
perinatal period: Australian clinical practice guideline. Melbourne: Australia (Centre of
Perinatal Excellence).

Austin, M., Fisher, J., & Reilly, N. (2015). Psychosocial assessment and integrated
perinatal care. In J. Milgrom, & A. W. Gemmill (Eds.), Identifying perinatal depression
and anxiety: Evidence based practice in screening, psychosocial assessment and
management. West Sussex, UK: John Wiley & Sons, Ltd.

Australian Bureau of Statistics. (2018). Education and work (cat. no. 6227.0). Retrieved
fromhttps://www.abs.gov.au/ausstats/abs@.nsf/mf/6227.0 .

Australian Institute of Health and Welfare. (2019). Australia’s mothers and babies
2017—in brief. Retrieved from https://www.aihw.gov.au/getmedia/2a0c22a2-ba
27-4ba0-ad47-ebbe51854cd6/aihw-per-100-in-brief.pdf.aspx?inline=true .

Baskin, R., & Galligan, R. (2019). Disordered eating and the perinatal period: A
systematic review and best evidence synthesis of mental health and psychosocial
correlates. European Eating Disorders Review, 27, 462-480. https://doi.org/10.1002/
erv.2675.

Baskin, R., Meyer, D., & Galligan, R. (2020). Psychosocial factors, mental health
symptoms, and disordered eating during pregnancy. International Journal of Eating
Disorders, 53(6), 873-882. https://doi.org/10.1002/eat.23264.

Beck, A. T., & Haigh, E. A. P. (2014). Advances in cognitive theory and therapy: The
generic cognitive model. Annual Review of Clinical Psychology, 10, 1-24. https://doi.
org/10.1146/annurev-clinpsy-032813-153734.

Better Health Channel. (2019). Body mass index. Victorian government and department
of health and human services. Retrieved fromhttps://www.betterhealth.vic.gov.
au/health/healthyliving/body-mass-index-bmi .

Bilszta, J. L., Tang, M., Meyer, D., Milgrom, J., Ericksen, J., & Buist, A. E. (2008). Single
motherhood versus poor partner relationship: Outcomes and antenatal mental
health. Australian and New Zealand Journal of Psychiatry, 42(1), 56-65. https://doi.
org/10.1080,/00048670701732731.

Blias, M. A., Becker, A. E., Burwell, R. A,, Flores, A. T., Nussbaum, K. M.,

Greenwood, D. N., et al., Pregnancy: Outcome and impact on symptomatology in a
cohort of eating-disordered women. (2000). International Journal of Eating Disorders,
27, 140-149. https://doi.org/10.1002/(sici)1098-108x(200003)27, 2%3C140::aid-
eat2%3E3.0.co;2-e.

Braun, T. D., Park, C. L., & Gorin, A. (2016). Self-compassion, body image, and
disordered eating: A review of the literature. Body Image, 17, 117-131. https://doi.
org/10.1016/j.bodyim.2016.03.003.

Broussard, B. (2012). Psychological and behavioral traits associated with eating
disorders and pregnancy: A pilot study. Journal of Midwifery & Women'’s Health, 57
(1), 61-66. https://doi.org/10.1111/j.1542-2011.2011.00089.x.

Chan, C. Y., Lee, A. M., Koh, Y. W, Lam, S. K., Lee, C. P., Leung, K. Y., et al. (2019).
Course, risk factors, and adverse outcomes of disordered eating in pregnancy.
International Journal of Eating Disorders, 52(6), 652-658. https://doi.org/10.1002/
eat.23065.

Costa, J., Maroco, J., Pinto-Gouveia, J., Ferreira, C., & Castilho, P. (2016). Validation of
the psychometric properties of the self-compassion scale. Testing the factorial
validity and factorial invariance of the measure among borderline personality
disorder, anxiety disorder, eating disorder and general populations. Clinical
Psychology & Psychotherapy, 23(5), 460-468. https://doi.org/10.1002/cpp.1974.

Cox, J., Holden, J., & Sagovsky, R. (1987). Detection of postnatal depression:
Development of the 10-item Edinburgh postnatal depression scale. British Journal of
Psychiatry, 150, 782-786. https://doi.org/10.1192/bjp.150.6.782.

Crow, S. J., Agras, W. S., Crosby, R., Halmi, K., & Mitchell, J. E. (2008). Eating disorder
symptoms in pregnancy: A prospective study. International Journal of Eating Disorders,
41(3), 277-279. https://doi.org/10.1002/eat.20496.

Easter, A., Solmi, F., Bye, A., Taborelli, E., Corfield, F., Schmidt, U., et al. (2015).
Antenatal and postnatal psychopathology among women with current and past
eating disorders: Longitudinal patterns. European Eating Disorders Review, 23(1),
19-27. https://doi.org/10.1002/erv.2328.

Easter, A., Treasure, J., & Micali, N. (2011). fertility and prenatal attitudes towards
pregnancy in women with eating disorders: Results from the avon longitudinal study
or parents and children. International Journal of Obstetrics and Gynaecology, 118,
1491-1498. https://doi.org/10.1111/j.1471-0528.2011.03077 x.

Farbu, J., Haugen, M., Meltzer, H. M., Brantsaeter, A. L., & Impact of singlehood during
pregnancy on dietary intake and birth outcomes- A study in the Norwegian Mother

Appetite 156 (2021) 104862

and Child Cohort study. (2014). BMC Pregnancy and Childbirth, 14, Epub, 396..
https://doi.org/10.1186/512884-014-0396-9.

Fairburn, C. G., & Beglin, S. J. (2008). Eating disorder examination questionnaire (6.0).
In C. G. Fairburn (Ed.), Cognitive behavior therapy and eating disorders (pp. 309-314).
New York, NY: Guilford Press.

Felder, J. N., Lemon, E., Shea, K., Kripke, K., & Dimidjian, S. (2016). Role of self-
compassion in psychological well-being among perinatal women. Archives of
Women'’s Mental Health, 19(4), 687-690. https://doi.org/10.1007/s00737-016-
0628-2.

Fogarty, S., Elmir, R., Hay, P., & Schmied, V. (2018). The experience of women with an
eating disorder in the perinatal period: A meta ethnographic study. BMC Pregnancy
and Childbirth, 18, 1-18. https://doi.org/10.1186/512884-018-1762-9.

Gameiro, S., Moura-Ramos, M., & Canavarro, M. C. (2009). Maternal adjustment to the
birth of a child: Primiparity versus multiparity. Journal of Reproductive and Infant
Psychology, 27(3), 269-286. https://doi.org/10.1080/02646830802350898.

Gongalves, S., Freitas, F., Freitas-Rosa, M. A., & Machado, B. C. (2015). Dysfunctional
eating behaviour, psychological well-being and adaptation to pregnancy: A study
with women in the third trimester of pregnancy. Journal of Health Psychology, 20(5),
535-542. https://doi.org/10.1177/1359105315573432.

Goss, K., & Allan, S. (2010). Compassion focused therapy for eating disorders.
International Journal of Cognitive Therapy, 3(2), 141-158. https://doi.org/10.1521/
ijct.2010.3.2.141.

Guo, L., Zhang, J., & Ye, Z. (2020). Preventing postpartum depression with mindful self-
compassion intervention: A randomized control study. The Journal of Nervous and
Mental Disease, 208(2), 101-107. https://doi.org/10.1097/
NMD.0000000000001096.

Institute of Medicine. (2009). Weight gain during pregnancy. Re-examining the
guidelines. Institute of medicine and national research council. Washington DC, USA.
National Academies Press.

Kelly, A. C., Vimalakanthan, K., & Miller, K. E. (2014). Self-compassion moderates the
relationship between body mass index and both eating disorder pathology and body
image flexibility. Body Image, 11(4), 446-453. https://doi.org/10.1016/j.
bodyim.2014.07.005.

Knoph Berg, C., Torgersen, L., Von Holle, A., Hamer, R. M., Bulik, C. M., & Reichborn-
Kjennerud, T. (2011). Factors associated with binge eating disorder in pregnancy.
International Journal of Eating Disorders, 44(2), 124-133. https://doi.org/10.1002/
eat.20797.

Knoph, C., Von Holle, A., Zerwas, S., Torgersen, L., Tambs, K., Stoltenberg, C., et al.
(2013). Course and predictors of maternal eating disorders in the postpartum period.
International Journal of Eating Disorders, 46, 355-368. https://doi.org/10.1002/
eat.22088.

Koubaa, S., Hallstrom, T., & Lind€ n Hirschberg, A. (2008). Early maternal adjustment in
women with eating disorders. International Journal of Eating Disorders, 41(5),
405-410. https://doi.org/10.1002/eat.20521.

Lai, B. P., Tang, C. S., & Tse, W. K. (2006). A longitudinal study investigating disordered
eating during the transition to motherhood among Chinese women in Hong Kong.
International Journal of Eating Disorders, 39, 303-311. https://doi.org/10.1002/
eat.20266.

Linna, M. S., Raevuori, A., Haukka, J., Suvisaari, J. M., Suokas, J. T., & Gissler, M.
(2014). Pregnancy, obstetric, and perinatal health outcomes in eating disorders.
American Journal of Obstetrics and Gynecology, 211(4). https://doi.org/10.1016/j.
2j0g.2014.03.067, 392 €391-398.

Lopez, A., Sanderman, R., Smink, A., Zhang, Y., Eric, V. S., Ranchor, A., et al. (2015).
A reconsideration of the self-compassion scale’s total score: Self-compassion versus
self-criticism. PloS One, 10(7), 1-12. https://doi.org/10.1371/journal.
pone.0132940.

Lovibond, S. H., & Lovibond, P. F. (1995). Manual for the depression anxiety stress scales.
(2nd. Ed.) NSW, Australia: Psychology foundation.

Mazzeo, S. E., Landt, S.-Op’t, Jones, L., Mitchell, K., Kendler, K. S., et al. (2006).
Associations among postpartum depression, eating disorders, and perfectionism in a
population-based sample of adult women. International Journal of Eating Disorders, 39
(3), 202-211. https://doi.org/10.1002/eat.20243.

Micali, N., Simonoff, E., & Treasure, J. (2011). Pregnancy and post-partum depression
and anxiety in a longitudinal general population cohort: The effect of eating
disorders and past depression. Journal of Affective Disorders, 131, 150-157. https://
doi.org/10.1016/j.jad.2010.09.034.

Milgrom, J., Martin, P. R., & Negri, L. M. (1999). Treating postnatal depression: A
psychological approach for health care practitioner. Chichester, UK: John Wiley & Sons,
Ltd.

Milgrom, J., Negri, L. M., Gemmill, A. W., McNeil, M., & Martin, P. R. (2005).

A randomized controlled trail of psychological interventions for postnatal
depression. British Journal of Clinical Psychology, 44, 529-542. https://doi.org/
10.1348/014466505X34200.

Mitchell, A. M., & Bulik, C. M. (2006). Eating disorders and women’s health: An update.
Journal of Midwifery & Women’s Health, 51(3), 193-201. https://doi.org/10.1016/j.
jmwh.2006.01.005.

Murray, D., & Cox, J. L. (1990). Screening for depression during pregnancy with the
Edinburgh depression scale (EDDS). Journal of Reproductive and Infant Psychology, 8,
99-107. https://doi.org/10.1080/02646839008403615.

Nagelkerke, N. J. D. (1991). A note on a general definition of the coefficient of
determination. Biometrika, 78, 691-692. https://doi.org/10.1093/biomet/78.3.691.

Neff, K. D. (2003). Development and validation of a scale to measure self-compassion.
Self and Identity, 2, 223-250. https://doi.org/10.1080/15298860309027.

Nunes, M. A., Pinheiro, A. P., Hoffmann, J. F., & Schmidt, M. 1. (2014). Eating disorders
symptoms in pregnancy and postpartum: A prospective study in a disadvantaged


https://doi.org/10.1016/j.appet.2020.104862
https://doi.org/10.1016/j.appet.2020.104862
https://doi.org/10.1002/eat.1046
https://doi.org/10.1089/jwh.2007.0550
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref3
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref3
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref3
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref4
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref4
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref4
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref4
https://www.abs.gov.au/ausstats/abs@.nsf/mf/6227.0
https://www.aihw.gov.au/getmedia/2a0c22a2-ba27-4ba0-ad47-ebbe51854cd6/aihw-per-100-in-brief.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/2a0c22a2-ba27-4ba0-ad47-ebbe51854cd6/aihw-per-100-in-brief.pdf.aspx?inline=true
https://doi.org/10.1002/erv.2675
https://doi.org/10.1002/erv.2675
https://doi.org/10.1002/eat.23264
https://doi.org/10.1146/annurev-clinpsy-032813-153734
https://doi.org/10.1146/annurev-clinpsy-032813-153734
https://www.betterhealth.vic.gov.au/health/healthyliving/body-mass-index-bmi
https://www.betterhealth.vic.gov.au/health/healthyliving/body-mass-index-bmi
https://doi.org/10.1080/00048670701732731
https://doi.org/10.1080/00048670701732731
https://doi.org/10.1002/(sici)1098-108x(200003)27
https://doi.org/10.1016/j.bodyim.2016.03.003
https://doi.org/10.1016/j.bodyim.2016.03.003
https://doi.org/10.1111/j.1542-2011.2011.00089.x
https://doi.org/10.1002/eat.23065
https://doi.org/10.1002/eat.23065
https://doi.org/10.1002/cpp.1974
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1002/eat.20496
https://doi.org/10.1002/erv.2328
https://doi.org/10.1111/j.1471-0528.2011.03077.x
https://doi.org/10.1186/s12884-014-0396-9
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref22
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref22
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref22
https://doi.org/10.1007/s00737-016-0628-2
https://doi.org/10.1007/s00737-016-0628-2
https://doi.org/10.1186/s12884-018-1762-9
https://doi.org/10.1080/02646830802350898
https://doi.org/10.1177/1359105315573432
https://doi.org/10.1521/ijct.2010.3.2.141
https://doi.org/10.1521/ijct.2010.3.2.141
https://doi.org/10.1097/NMD.0000000000001096
https://doi.org/10.1097/NMD.0000000000001096
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref29
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref29
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref29
https://doi.org/10.1016/j.bodyim.2014.07.005
https://doi.org/10.1016/j.bodyim.2014.07.005
https://doi.org/10.1002/eat.20797
https://doi.org/10.1002/eat.20797
https://doi.org/10.1002/eat.22088
https://doi.org/10.1002/eat.22088
https://doi.org/10.1002/eat.20521
https://doi.org/10.1002/eat.20266
https://doi.org/10.1002/eat.20266
https://doi.org/10.1016/j.ajog.2014.03.067
https://doi.org/10.1016/j.ajog.2014.03.067
https://doi.org/10.1371/journal.pone.0132940
https://doi.org/10.1371/journal.pone.0132940
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref37
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref37
https://doi.org/10.1002/eat.20243
https://doi.org/10.1016/j.jad.2010.09.034
https://doi.org/10.1016/j.jad.2010.09.034
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref40
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref40
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref40
https://doi.org/10.1348/014466505X34200
https://doi.org/10.1348/014466505X34200
https://doi.org/10.1016/j.jmwh.2006.01.005
https://doi.org/10.1016/j.jmwh.2006.01.005
https://doi.org/10.1080/02646839008403615
https://doi.org/10.1093/biomet/78.3.691
https://doi.org/10.1080/15298860309027

R. Baskin et al.

population in Brazil. International Journal of Eating Disorders, 47(4), 426-430.
https://doi.org/10.1002/eat.22236.

Raes, F., Pommier, E., Neff, K. D., & Van Gucht, D. (2011). Construction and factorial
validation of a short form of the Self-Compassion Scale. Clinical Psychology &
Psychotherapy, 18, 250-255. https://doi.org/10.1002/cpp.702.

Rg, O., Reas, D. L., & Stedal, K. (2015). Eating Disorder Examination Questionnaire (EDE-
Q) in Norwegian adults: Discrimination between eating controls and eating disorder
patients. European Eating Disorders Review, 23, 408-412. https://doi.org/10.1002/
erv.2372.

Rocco, P. L., Orbitello, B., Perini, L., Pera, V., Ciano, R. P., & Balestrieri, M. (2005).
Effects of pregnancy on eating attitudes and disorders: A prospective study. Journal
of Psychosomatic Research, 59(3), 175-179. https://doi.org/10.1016/j.
jpsychores.2005.03.002.

Rgysamb, E., Vittersg, J., & Tambs, K. (2014). The relationship satisfaction scale-
psychometric properties. Norsk Epidemiologi, 24(1-2), 187-194. https://doi.org/
10.5324/nje.v24i1-2.1821.

Sockol, L. E., & Battle, C. L. (2015). Maternal attitudes, depression, and anxiety in
pregnant and postpartum multiparous women. Archives of Women’s Mental Health,
18, 585-593. https://doi.org/10.1007/s00737-015-0511-6.

Sockol, L. E., Epperson, C. N., & Barber, J. P. (2014). The relationship between maternal
attitudes and symptoms of depression and anxiety among pregnant and postpartum

10

Appetite 156 (2021) 104862

first-time mothers. Archives of Women’s Mental Health, 17, 199-212. https://doi.org/
10.1007/500737-014-0424-9.

Svaldi, J., Griepenstroh, J., Tuschen-Caffier, B., & Ehring, T. (2012). Emotion regulation
deficits in eating disorders: A marker of eating pathology or general
psychopathology? Psychiatry Research, 197, 103-111. https://doi.org/10.1016/j.
psychres.2011.11.009.

Tabachnick, B. C., & Fidell, L. S. (2007). Using multivariate statistics (5‘h ed.). MA, USA:
Pearson Education, Inc.

The National Eating Disorder Collaboration, NEDC. (2015). Pregnancy and eating
disorders: A professional’s guide to assessments and referrals. NSW, Australia: Australian
government department of health.

Tierney, S., Fox, J. R. E., Butterfield, C., Stringer, E., & Furger, C. (2011). Treading the
tightrope between motherhood and an eating disorder: A qualitative study.
International Journal of Nursing Studies, 48, 1223-1233. https://doi.org/10.1016/j.
ijnurstu.2010.11.007.

Tillotson, Z., Cooper, M., & Turner, H. (2013). Pregnancy and the self: A qualitative
exploration of the impact of pregnancy on self-identity and the relational self in
women with a history of anorexia nervosa. Advances in Eating Disorders: Theory,
Research and Practice, 1(3), 195-206. https://doi.org/10.1080/
21662630.2013.794525.


https://doi.org/10.1002/eat.22236
https://doi.org/10.1002/cpp.702
https://doi.org/10.1002/erv.2372
https://doi.org/10.1002/erv.2372
https://doi.org/10.1016/j.jpsychores.2005.03.002
https://doi.org/10.1016/j.jpsychores.2005.03.002
https://doi.org/10.5324/nje.v24i1-2.1821
https://doi.org/10.5324/nje.v24i1-2.1821
https://doi.org/10.1007/s00737-015-0511-6
https://doi.org/10.1007/s00737-014-0424-9
https://doi.org/10.1007/s00737-014-0424-9
https://doi.org/10.1016/j.psychres.2011.11.009
https://doi.org/10.1016/j.psychres.2011.11.009
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref54
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref54
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref55
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref55
http://refhub.elsevier.com/S0195-6663(20)30612-7/sref55
https://doi.org/10.1016/j.ijnurstu.2010.11.007
https://doi.org/10.1016/j.ijnurstu.2010.11.007
https://doi.org/10.1080/21662630.2013.794525
https://doi.org/10.1080/21662630.2013.794525

	Disordered eating from pregnancy to the postpartum period: The role of psychosocial and mental health factors
	1 Introduction
	2 Method
	2.1 Participants
	2.2 Procedures
	2.3 Measures
	2.3.1 Demographics
	2.3.2 Dependant variable
	2.3.2.1 Disordered eating symptoms

	2.3.3 Independent variables
	2.3.3.1 Depressive symptoms
	2.3.3.2 Anxiety symptoms
	2.3.3.3 Attitudes to motherhood
	2.3.3.4 Self-compassion
	2.3.3.5 Relationship satisfaction

	2.4 Statistical analyses


	3 Results
	3.1 Attrition analyses
	3.2 Descriptive statistics
	3.3 Cluster analysis
	3.4 Univariate multinomial regression analyses
	3.4.1 Pregnancy predictors
	3.4.2 Postpartum predictors

	3.5 Multivariate multinomial regression analyses
	3.5.1 Pregnancy predictors
	3.5.2 Postpartum predictors

	3.6 Post-hoc analyses

	4 Discussion
	5 Conclusions
	Author contributions
	Source of funding
	Data availability statement
	Ethical statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


