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A B S T R A C T

Objective: To test if the evaluation of body dissatisfaction by images could be an interesting tool to detect
perinatal depression early in pregnancy, questioning patients about their body image instead of their depressive
symptoms.
Methods: A sample of 457 women was recruited in a longitudinal study. Three evaluations were performed at the
4th and 8th months of pregnancy and during post-partum. During these evaluations, sociodemographic data
were collected and psychiatric scales were completed, including Edinburgh Postnatal Depression Scale (EPDS),
Eating Disorder Examination-Questionnaire (EDE-Q), Pictorial Body Image Scale (PBIS) and Body Shape
Questionnaire (BSQ).
Results: 33% of the women who were unsatisfied with their body image suffered from perinatal depression vs.
11.3% of the women who were not (p<0.0001). The risk of perinatal depression was 4 times higher in women
dissatisfied with their body image (p<0.001) if unintended pregnancy and age are taken into account and is 3
times significantly higher in women with higher levels of eating disorders symptoms (p<0.001) if unintended
pregnancy and age are taken into account. Our sample was a privileged population, as often in the literature.
Conclusion: The administration of a simple scale (PBIS) during an early visit during pregnancy allows detecting
perinatal depression. This should prevent the stigmatization of women during pregnancy and reduce the risk of
not diagnosing depression during pregnancy and post-partum.

1. Background

The prevalence of perinatal depression ranges from 7–20% (Bennett
et al., 2004; Gavin et al., 2005; Thombs et al., 2015). Based on epide-
miological study, screening for DPP is recommended (Committee on
Obstetric Practice, 2015), but in clinical practice depression is rarely
diagnosed”. This diagnosis is difficult because only 11% of depressed
women express their depressive complaints (Bhat et al., 2017; Cerimele
et al., 2013). and if questioned about depression they feel it as an in-
trusion and stigmatization (Brealey et al., 2010). There is a social
pressure surrounding the joy of being pregnant and women could deny
or minimise their depressive disorders out of fear of being judged on
their capacity of being a mother (Andrighetti et al., 2017; Duhoux et al.,
2013; Howard et al., 2014). Gynecologist-obstetricians have a key role
to detect depression early, but they need to have simple and pertinent
screening tools (Bhat et al., 2017).

Another perinatal depression risk factor is a past/current eating

disorder (Easter et al., 2015; Micali et al., 2011). It has been shown that
during pregnancy, depression increases the risk of body dissatisfaction
(Fuller-Tyszkiewicz et al., 2013; Gavin et al., 2005) and vice-versa
(Gjerdingen et al., 2009; Silveira et al., 2015). However, the body
dissatisfaction assessment by scales is not easy in clinical practice. The
gold standard used is the Body Shape Questionnaire (BSQ includes 34
questions. This is a long questionnaire which needs a scoring at the end.
In fact, the follow-up consultations are often limited in time, and so the
professionals don't have the time to pass these questionnaires in clinical
practice. In addition the subject answer may be “biased” due again to a
social desirability wish of pregnant women. The body dissatisfaction
can be evaluated by multiple ways (Silveira et al., 2015), like ques-
tionnaires, but also with images, like with the Pictorial Body Image
Scale (PBIS) (Stunkard et al., 1983). This method is quicker and more
spontaneous than a long questionnaire, which would allow passing it
during follow-up consultations.

We hypotheses that the evaluation of the perceived body
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dissatisfaction at the beginning of pregnancy (at 4 months) could be
evaluated by images (via the Pictorial Body Image Scale (PBIS)
(Stunkard et al., 1983) instead of a questionnaire: the Body Shape
Questionnaire (BSQ); and that a perceived body dissatisfaction at the
beginning of the pregnancy would predict higher risk of developing
pregnancy or post-partum depression (perinatal), taking into account
other perinatal depression risk factors (past eating disorders, unin-
tended pregnancy, primiparity and age (Easter et al., 2015; Guintivano
et al., 2018; Howard et al., 2014; Micali et al., 2011).

2. Methods

2.1. Study design

We conducted a prospective longitudinal study including three
evaluations which took place on the 4th and 8th month of pregnancy
and during post-partum (between 6 and 8 weeks after birth). The
protocol was approved by the French ethical comitee Consulting
Committee for the Protection of Subjects in Biomedical Research of
Hôtel-Dieu Hospital, Paris. After full information was provided, all
subjects gave written consent for their participation in the study. All
data obtained were anonymous.

2.2. Sample

A sample of 457 women was recruited between February and
December 2009. They were included in the study during the first con-
sultation at the maternity which coincides with the systematic prenatal
visit which takes place at the 4th month of pregnancy with the midwife
or the doctor who will follow her during the pregnancy at the maternity
of the Institut Mutualiste Montsouris, Paris, France. The inclusion cri-
teria were: being older than 18 years of age, consulting during the 4th
month of pregnancy (registered with the maternity of the Institut
Mutualiste Montsouris), being able to read and speak France, accepting
to participate in the study, signing the consent and not participating in
another research project. The exclusion criteria were: incapacity to give
consent, refusal to participate.

The research protocol was presented and those who accepted to
participate, were given the consents to be signed, the questionnaire as
well as pre-addressed envelopes for mailing them. All the patients who
complied with the criteria and accepted to participate in the study were
included. Shortly before the 8th month of pregnancy consultation (2nd
assessment), and between 6 to 8 weeks after birth (3rd post-partum
evaluation), the self-administering questionnaire was sent by the post
with a stamped envelope for the response. A telephone reminder was
also carried out. The patients who did not send back the questionnaires
were contacted once by phone.

At the 4th month, 253 women were included in the study, i.e. an
inclusion rate of 55.4% (253/457), and 4 women were excluded from
the analyses because the records were almost blank. The response rate
at 8 months was of 81.4% (206/253), then 63.2% (160/253) in post-
partum. These elements are summarised in Fig. 2. The reasons for the
attrition were related to a lack of return of questionnaires. The parti-
cipants completed an anamnestic form: socio-demographic, medical
(current body mass index (BMI): and before pregnancy, minimum and
maximum BMI, history of eating disorders and current eating disorders)
and gyneco-obstetric (gestations, characteristics of birth and infant,
prematurity: before 37 weeks of amenorrhea, unintended pregnancy)
data and four questionnaires: the French version of the Edinburgh
Postnatal Depression Scale (EPDS) (Guedeney et al., 2000), the Eating
Disorder Examination-Questionnaire (EDE-Q) (Fairburn and Beglin,
1994; Mond et al., 2006), the Pictorial Body Image Scale (PBIS):
(Stunkard et al., 1983) and the Body Shape Questionnaire (BSQ)
(Cooper et al., 1987).

2.2.1. Evaluation of depression
The time of the evaluations and their content are summarised in

Fig. 1.
The evaluation was performed using the Edinburgh Postnatal

Depression Scale (EPDS) which is the gold standard for the detection of
the prevalence of depression during pregnancy and post-partum (Cox
et al., 1987; Guedeney et al., 2000; Howard et al., 2014). It is a self-
administering questionnaire of 10 items intended for screening de-
pression during pregnancy and post-partum, by evaluating the intensity
of depressive symptoms over the last 7 days. Each item is scored 0 to 3.
The minimum score is 0 and the maximum score 30. The higher the
score is, the more significant the depressive syndromes are. This scale
does not depend much on somatic or physical symptoms and is vali-
dated for use over the perinatal period (Nast et al., 2013). A cut off
score of 12 is recommended to screen for depressive episodes and a
sensitivity of 86% and a specificity of 78% (Cox et al., 1987; Guedeney
et al., 2000; Howard et al., 2014). We considered the existence of de-
pression on at least one moment of the pregnancy and of the post-
partum if EPDS score was greater than or equal to 12 and called it
perinatal depression. If one data was missing at one time of the study, it
was considered as non-depressed.

2.2.2. Evaluation of the image and representations of the body: body
dissatisfaction

Body image is a multidimensional construct consisting of perception
(evaluation of body size), affection (satisfaction or dissatisfaction with
body image) and behaviours (through exercising or dieting to control or
change body appearance) Body dissatisfaction is the degree to which
individuals experience the difference between their cognitive and ideal
weight and body shape (Sun et al., 2018).

- Pictorial Body Image Scale (PBIS)
This instrument is used to evaluate the perception by women of

their own body image at the time of the evaluation as well as their ideal
body image (Stunkard et al., 1983). The scale is composed of nine
pictures of women ranging from very thin silhouettes to silhouettes
depicting obesity. Each image corresponds to a number from 1 to 9
(1= extremely thin, 9= obesity). The women were questioned about
their current silhouette: “Over the last four weeks, which picture re-
sembles the most your current silhouette” and their ideal silhouette:
“Over the last four weeks, which silhouette would you like to resemble
the most?” Body dissatisfaction according to the silhouette test corre-
sponds to: (number of evaluation of the current silhouette)-(number of
evaluation of ideal silhouette). The patients were divided into two
classes: dissatisfied with their body (difference greater than or equal to
2) or satisfied (difference smaller than 2).

- Body Shape Questionnaire (BSQ)
This is the gold standard one-dimension self-administering ques-

tionnaire used to evaluate the body shape concerns including in pregnant

Fig. 1. Study time schedule. Abbreviations: EPDS: Edinburgh Postnatal
Depression Scale, EDE-Q: Eating Disorder Examination-Questionnaire, BSQ:
Body Shape Questionnaire.
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women populations (Gjerdingen et al., 2009; Silveira et al., 2015). This
questionnaire was designed by Cooper (Cooper et al., 1987). It is
composed of 34 items scored on Likert scale in 6 points (ranging from
never to always). The total scores range from 34 to 204. Scores below
80 indicate the absence of body shape concerns. According to the lit-
erature, the standard measurements to detect body image dissatisfac-
tion are Body Areas Satisfaction Scale (BASS), Body Shape Ques-
tionnaire (BSQ), Body Cathexis Scale (BCS) and Eating Disorder
Inventory (EDI) (Silveira et al., 2015). These scales capture the sa-
tisfaction with specific body areas. Only one was validated in pregnant
population, the Pregnancy and Weight Gain Attitude Scale (PWGAS)
(Hartley et al., 2018; Silveira et al., 2015). Although there are several
scales for measuring a discrepancy between an individual's own body
weight and their ideal body weight, figure rating scales are most
commonly used (Mutale et al., 2016).

2.2.3. Dimensional assessment of eating disorders
The Eating Disorder Examination-Questionnaire (EDE-Q) is a self-

administering questionnaire derived from the Eating Disorder
Examination interview, that allows both a category and dimensional
scoring of eating symptoms (Fairburn and Beglin, 1994; Mond et al.,
2006). The EDE-Q evaluates the principal characteristics of eating
disorders over the last 28 days. A score higher than 4.0 defines the
presence of eating disorder. The EDE-Q is a useful measure of eating
disorder psychopathology, attitudes and behaviors associated with

these pathologies previously validated in French (Carrard et al., 2015).
- Statistical analysis
Firstly, descriptive statistics were produced for all continuous and

categorical data. Means and SD were used for normally distributed data
and median and interquartile range or range for data not meeting this
assumption. Secondly, we verified the prerequisite of our study i.e. that
the evaluation of body dissatisfaction during pregnancy could be per-
formed by PBIS in reference to BSQ. Thirdly, the relationships between
perinatal depression and the perceived body dissatisfaction at the be-
ginning of the pregnancy in one hand and clinical perinatal depression
risk factors (history of eating disorders, unintended pregnancy, primi-
parity and women older than 35) in the other hand, were tested by
bivariate analysis using independent-samples t tests to test, χ2 or Fisher
exact test as appropriate. Logistic regressions were used to calculate
odds ratio and 95% Confidence Interval for the odds of depression ac-
cording to body dissatisfaction (PBIS score) and eating disorders
symptoms (EDE-Q score). Statistical analyses were performed using
SPSS 19 Statistics package. Logistic regression was then used in order to
test the relationship between perinatal depression and predictive risk
factors identified in the literature and selected by univariate analysis
(p<0.1).

Fig. 2. Study flow chart.

R. Elise et al. Journal of Affective Disorders 245 (2019) 340–347

342



3. Results

3.1. Description

Table 1 describes the sample at T1, T2 and T3. The level of edu-
cation was high with 74.5% of subjects having a higher education di-
ploma (3 years after the secondary education diploma). On a socio-
economic level, 53.0% of the subjects belonged to the managerial and
higher intellectual occupations category in accordance with population
of the local area.

The mean age of these young women was 31.2 years. They had on
average 0.5 children per woman. The unwanted pregnancy represented
20 women in the cohort (8.0%). Premature births before 37 weeks of
amenorrhea concerned 4.5% of pregnancies. In post-partum 76.7% of
the women breast-fed.

Table 2 describes the comparison of the women followed (n=160)
with those not followed (n=93)

The followed group had a higher level of studies (p=0.001) but did
not differ on any of the clinical characteristics studied.

3.1.1. Depression
In total, 51/253 women (20.2%) were depressed in the perinatal

period (at least at one moment during their pregnancy or during post-
partum). These elements are summarised in Fig. 3.

3.1.2. Body dissatisfaction and body shape concerns
According to the PBIS, at T1, 40.5% of women were dissatisfied

with their body image.
The mean BSQ scores was in average 57.0 ± 23.0 [34;165] at T1.

Only 12.7% of women (n=32) had body shape concerns (a BSQ score
greater than or equal to 80).

3.1.3. Eating disorders symptoms
Level of eating disorders symptoms was low, the mean EDE-Q score

at T1 was low in average (0.7 ± 0.8 [0;3.9]).

3.2. Bivariate analysis

3.2.1. Prerequisite of our study: relationship between the body concern
score (BSQ) and body dissatisfaction (PBIS)

We confirmed the link between the PBIS and BSQ scores at 4 months
of pregnancy. The women who were dissatisfied with their body in the
silhouette test (PBIS) had significantly higher body concern score in the
BSQ, (respectively 71.2 ± 27.4 vs 47.7 ± 12.7; p<0.0001).

3.2.2. Relationships between body dissatisfaction (PBIS) and perinatal
depression

A significant relationship was found between body dissatisfaction
and perinatal depression. Thus, 33% of women dissatisfied with their
body image were depressed at some moment during the pregnancy or
post-partum vs. 11.3% of the women who were not (χ2= 18.2;
p<0.0001).

This risk of suffering of perinatal depression was 3 times greater in
women dissatisfied with their body image compared who were not
(OR=3.7, 95% CI 1.9–7.2).

3.2.3. Relationships between potential risk factors and perinatal depression
- Relationship between eating disorders symptoms (EDE-Q) and

perinatal depression

Table 1
Characteristics of the cohort at T1, T2 and T3.

Characteristics
Cohort at T1 (n=253)
Sociodemographic characteristics
- Maternal age, mean ± SD [min–max] 31.2 ± 3.8 [19–40]
- Paternal age, mean ± SD [min–max] 33.8 ± 4.9 [22–55]
Marital status
- Married, cohabitation, number (%) 238 (94.4)
- Single, number (%) 12 (4.8)
- Divorced, separated, number (%) 2 (0.8)
French citizen, number (%) 220 (87.3)
Other, number (%) 32 (13.9)
Women with professional activity, number (%) 230 (92.0)
Last maternal diploma, number (%)
- graduate diploma>3 years post-secondary

education diploma
187 (74.5)

- BTS, DUT or DEUG 30 (12.0)
- secondary education diploma 16 (6.4)
- CAP/BEP 13 (5.2)
- BEPC/lower certificate 3 (1.2)
- None 2 (0.8)
Last paternal diploma, number (%)
- graduate diploma>3 years post-secondary

education diploma
155 (61.5)

- BTS, DUT or DEUG 35 (13.9)
- secondary education diploma 29 (11.5)
- BEPC/lower certificate 4 (1.6)
- None 3 (1.2)
Mean number of children per women, mean ± SD

[min;max]
0.54 ± 0.7 [0–3]

Primiparity 144 (56.9)
Eating disorders
- History of eating disorders, number (%) 75 (29.6)
- History of bulimia, number (%) 25 (9.8)
- History of anorexia nervosa, number (%) 19 (7.5)
- Current eating disorder, number (%) 16 (6.3)
Characteristics of pregnancy
- BMI before pregnancy, kg/m², mean ± SD

[min–max]
22.0 ± 3.5 [16.9–37.6]

- Weight gain, kg, mean ± SD [min–max] 12.9 ± 5.9 [–15–29]
Cohort at T2 (n=206)
Women with professional activity, number (%) 23 (11.4)
Cohort at T3 (n=160)
Characteristics of birth
- Type
Vaginal route, number (%) 140 (87.5)
Cesarean, number (%) 20 (12.5)
Characteristics of newborn
- Weight, g, mean ± SD [min–max] 3300 ± 461 [1800–4650]
- Length, cm, mean ± SD [min–max] 49.4 ± 2.1 [41–58]
- Prematurity, number (%) 7 (4.5)
- Feeding mode (%)
Breast 122 (76.7)
Bottle 29 (18.2)
Mixed 8 (5.1)

%: percentage, SD: Standard Deviation, n: number, mean: mean, min:
minimum, max: maximum, kg/m²: kilogram/meter², g: grams

Table 2
Main characteristics of mothers followed or not at T3.

Data at T1 Followed at T3 p
Yes No

Number (%) 160 (63.2) 93 (36.8)
Age≥ 35 years old, number, (%) 34 (21.2) 17 (18.3) 0.6
Primiparity, number, (%) 96 (58.1) 48 (51.6) 0.2
Unintended pregnancy, number, (%) 11 (6.9) 9 (9.7) 0.4
History of eating disorders, number, (%) 42 (26.2) 33 (35.5) 0.1
Current eating disorder, number, (%) 7 (4.4) 9 (9.7) 0.2
Depression, number, (%) 19 (11.9) 12 (12.9) 0.8
Body dissatisfaction (PBIS), number, (%) 63 (39.4) 39 (41.9) 0.6
EDE-Q global score, mean ± SD 0.7 ± 0.8 0.8 ± 0.8 0.3
BSQ total score, mean ± SD 55.3 ± 22.4 60.0 ± 23.8 0.6
Last maternal diploma obtained
Higher education diploma, number (%) 145 (90.6) 72 (77.4)

0.001*Diploma less than or equal to secondary
education diploma, number (%)

13 (8.1) 21 (22.6)

Abbreviations: PBIS: Pictorial Body Image Scale, EPDS: Edinburgh Postnatal
Depression Scale, EDE-Q: Eating Disorder Examination-Questionnaire, BSQ:
Body Shape Questionnaire, mean

⁎ Significant (p<0.05)
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The eating disorders symptomatology scores (EDE-Q) was sig-
nificantly higher in depressed women (at any moment during the
pregnancy) compared to non-depressed women (respectively m=1.3
SD=1.05 vs m=0.6 SD=0.6; p<0.0001)

- Relationship between unintended pregnancy and perinatal

depression
A relationship was found between depression and unintended

pregnancy. Thus, 55.0% of women with an unintended pregnancy were
depressed at the perinatal period vs. 17.4% of women who intended
their pregnancy (p<0.0001).

Fig. 3. Distribution of depression in the sample according to time of evaluation.
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This risk of having perinatal depression was 5 times greater in
women with unintended pregnancy compared women with wanted
pregnancy (OR=5.1, 95% CI 1.9–13.6).

- Relationship between primiparity and perinatal depression
A total of 13.9% of primiparae women were depressed at some

moment during the pregnancy or post-partum vs. 28.4% of multiparous
women (p<0.004).

- Relationship between age and perinatal depression
A total of 31.4% of women older than 35 were depressed at some

moment during the pregnancy or post-partum vs. 17.3% of women
younger than 35 (p<0.03).

3.2.4. Relationships between body dissatisfaction (PBIS score) and eating
disorders symptoms (EDE-Q)

As eating disorders are highly link to body dissatisfaction we tested
the link between EDE-Q scores and PBIS score before the multivariate
analysis. The eating symptomatology scores (EDE-Q) were significantly
higher in women dissatisfied with their body image compared to those
who were not (respectively m=1.2 SD=0.9 and m=0.4 SD=0.5;
p<0.0001).

3.3. Multivariate analysis

As EDE-Q scores and PBIS score where linked, we tested in two
models different the relationships between perinatal depression in one
hand body dissatisfaction or eating disorders symptoms in the other
hand taking into account the existence of other risk factor (unintended
pregnancy and women older than 35 years old).

The risk of perinatal depression was 4 times higher in women dis-
satisfied with their body image (p<0.001) if unintended pregnancy
and age are taken into account.

The risk of perinatal depression is 3 times significantly higher in
women with higher levels of eating disorders symptoms (p<0.001) if
unintended pregnancy and age are taken into account. Detailed results
are shown in Table 3.

In both cases unintended pregnancy and age are also significant
predictive factors of perinatal depression (see Table 3 for details).

4. Discussion

The main objective of our work was to identify whether the body

dissatisfaction expressed by women early during pregnancy (ie: during
the first visit to the maternity at 4 months of pregnancy) was associated
with a perinatal depression.

In total, 20.2% of women were depressed in the perinatal period
which is comparable to the literature (Bennett et al., 2004; Gavin et al.,
2005; Thombs et al., 2015). According to the PBIS, at T1, 40.5% of
women were dissatisfied with their body image. We confirmed the link
between the PBIS and BSQ scores at 4 months of pregnancy
(p<0.0001). We confirmed a significant relationship between body
dissatisfaction based on the PBIS score and perinatal depression
(Silveira et al., 2015).

We found that the risk of perinatal depression was 4 times higher in
women dissatisfied with their body image (p<0.001) if unintended
pregnancy and age are taken into account. In addition we also found
that perinatal depression is 3 times higher in women with higher levels
of eating disorders symptoms (p<0.001) if unintended pregnancy and
age are taken into account

As we develop in the introduction, the literature has already high-
lighted that the body shape concerns measured by the BSQ was related
to depression during pregnancy (Haedt and Keel, 2007). The body
dissatisfaction assessment by images, like with the Pictorial Body Image
Scale (PBIS) (Stunkard et al., 1983) is quicker and more spontaneous
than a long questionnaire, so we approached this question in an original
manner via the perception of the body image and using the body dis-
satisfaction concept, which had never been done before.

The PBIS evaluates in a simple manner the representation a woman
has of her silhouette and the difference between this representation and
what she would want. The score of body dissatisfaction by the PBIS is
related to that measured by the BSQ widely used during pregnancy in
other studies (Gjerdingen et al., 2009; Haedt and Keel, 2007). The use
of BPIS instead of BSQ has multiple advantages. The two questions of
the PBIS are easy and quick to ask by a healthcare professional who
monitors the pregnancy and asks the patient how she perceives herself
physically. These quick simple questions can be easily include in the
clinical examination, they focus the women preoccupations in order to
screen for depression. These questions avoid the limitation of the
screening focused on depression symptoms in women who do not dare
mention them during the perinatal period (Andrighetti et al., 2017).
These simple questions can help to reduce the risk of absence of
screening, common in the perinatal period (Bhat et al., 2017; Cerimele
et al., 2013; Howard et al., 2014).

In addition to the question of the body dissatisfaction, we also have
also confirmed that the intensity of eating symptoms scored on the EDE-
Q was related to the onset of a perinatal depression in our study and
these results are consistent with the literature (Micali, 2010). This re-
lationship exists independently of a confirmed eating disorder diag-
nosis.

Thus, both body dissatisfaction and eating symptoms at the begin-
ning of pregnancy are predictive factors of perinatal depression, these
two elements are two clinical fields to be investigated early during
pregnancy in order to detect a depression.

4.1. Limitations

The women of our sample were slightly older than the general po-
pulation of pregnant women in France in 2010 with a mean age of 31.2
years versus 29.7 years in the general population
(“Indicateur conjoncturel de fécondité,” n.d.) and the level of education
was also higher than that of the general population of the same age at
the same period (74.5% versus 26.9% of women with a graduate degree
or 3 years of study post-secondary education) (“INSEE, Niveau de
diplômes selon l’ âge, série longue depuis, 2003” n.d.), as often in the
literature (Silveira et al., 2015). This should constitute protective fac-
tors for post-partum depression (Howard et al., 2014) yet in our cohort,
and using the EPDS cut off at 12, 24 out of 155 women (15.0%) were
depressed during the post-partum, which is comparable to the

Table 3
(A) Multivariate regression models predictors of perinatal depression. (B) Final
model.

Explicative variables p-value Related effect size OR
[95% CI]

Perinatal depression - EDEQ
- Age> 35
-Unintended
pregnancy
- Primiparity

0.0001
0.02
0.004
0.02

3.0 [1.9; 4.8]
2.7 [1.2; 6.0]
4.9 [1.7;14.3]
2.7 [0.3; 1.1]

Perinatal depression - PBIS
- Age> 35
-Unintended
pregnancy
- Primiparity

0.0001
0.05
0.003
0.06

3.6 [1.9; 7.5]
2.2 [1.0; 4.8]
4.7 [1.7; 13.0]
0.5 [0.3; 1.0]

Perinatal depression - EDEQ
- Age> 35
-Unintended
pregnancy

0.0001
0.007
0.003

3.2 [2.0; 5.0]
3.0 [1.3; 6.7]
5.0 [1.8;14.4]

Perinatal depression - PBIS
- Age> 35
-Unintended
pregnancy

0.0001
0.002
0.002

4.0 [2.0; 7.9]
2.5 [1.2; 5.5]
4.8 [1.7; 13.0]

Abbreviations: EDE-Q: Eating Disorder Examination-Questionnaire, PBIS:
Pictorial Body Image Scale, OR: Odds Ratio, CI: Confidence Interval
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prevalence observed in the general population (Bennett et al., 2004;
Gavin et al., 2005). We found that primiparae women were less de-
pressed than multiparous women. This unusual relationship in our co-
hort is explained by the age of the women. A total of 28.4% of multi-
parous women were older than 35 years old vs. 13.9% of primiparae
women (p<0.004)” .

The response rate of 55.4% appears to be low. We have no in-
formation in favour of a biais or the opposite. We also had a relatively
high lost to follow-up rate. The response rates were 81.4% at T2 and
63.2% at T3, respectively; however, the comparison of the patients
initially included and having been followed did not show any differ-
ences with that of the patients who were lost to follow-up on the
variable studies, except for one element: The women followed had a
higher level of studies.

Finally, the prevalence of depression may have been underestimated
in our study since the patients who did not respond to one of the three
questionnaires at T1, T2 or T3, or were considered as non-depressed
and therefore not taken into account in the data analysis of the 51
depressed patients. Therefore, the positive result is even more mean-
ingful: some women actually depressed at T1, T2 or T3 were not de-
tected as such in the analyses.

Conversely, this study also presents certain strengths, this study
followed the recommendations of the meta-analysis by Silveira et al
(Silveira et al., 2015): it was longitudinal, following prospectively a
large cohort of women from the beginning of the pregnancy until post-
partum in order to detect the relationships and the dynamic relation
between body dissatisfaction and depression. The detailed and appro-
priate scales concerning body dissatisfaction, depression and eating
disorders were repeated at three time points during pregnancy and
post-partum to better understand the relationship between these dif-
ferent factors. To our knowledge, only six prospective studies have
observed the prenatal impact of body dissatisfaction on perinatal de-
pression (Silveira et al., 2015) but did not use the same type of in-
strument using silhouette and dissatisfaction but questionnaires.

5. Conclusion

Depression during pregnancy and in post-partum is frequency under
diagnosed (Duhoux et al., 2013; Howard et al., 2014). The detection of
depression during the perinatal depression is complex, as women do not
mention their depressive problems readily (Andrighetti et al., 2017).
The administration of depression scales may take considerable time and
considered unacceptable by many women who cannot accept re-
cognizing their distress (Brealey et al., 2010).

The evaluation of body dissatisfaction and eating symptoms during
pregnancy could be good and indirect mean to detect risk of depression
during pregnancy and in post-partum. Although the literature suggests
a bidirectional association between depression and body image dis-
satisfaction, the interest is to detect these patients as soon as possible
during pregnancy. The use of the Pictorial Body Image Scale (PBIS)
(Stunkard et al., 1983) at the beginning of the pregnancy in order to
detect a higher risk of perinatal depression, by questioning patients, not
about their depressive symptoms but about their body image, could be
done in clinical setting, and require future studies to confirm our first
results. In line with this, a research should be develop to evaluate the
usefulness of including a Screening question as the SCOFF (Sick, Con-
trol, One Stone, Fat, Food) in the early clinical examination during
pregnancy (Morgan et al., 1999). The SCOFF could help to detect both
patients with a risk of eating disorders, that is a risk for problems during
pregnancy, and is associated with higher risk of perinatal depression.
Early detection of perinatal depression allow to propose appropriate
treatments to the depressed women in order to limit the consequences
of depression, including the impact on the development of the child
(Bhat et al., 2017; Howard et al., 2014).

Declarations of interest

none

Conflict of interest

On behalf of all authors, the corresponding author states that there
is no conflict of interest.

Acknowledgements

The Foundation de France (Paris) for their support, Ref: UB 03 21
37, n° Engt: 2008 006 332.

References

Andrighetti, H.J., Semaka, A., Austin, J.C., 2017. Women's experiences of participating in
a prospective, longitudinal postpartum depression study: insights for perinatal mental
health researchers. Arch. Womens Ment. Health. https://doi.org/10.1007/s00737-
017-0744-7.

Bennett, H.A., Einarson, A., Taddio, A., Koren, G., Einarson, T.R., 2004. Prevalence of
depression during pregnancy: systematic review. Obstet. Gynecol. 103, 698–709.
https://doi.org/10.1097/01.AOG.0000116689.75396.5f.

Bhat, A., Reed, S.D., Unützer, J., 2017. The obstetrician-gynecologist's role in detecting,
preventing, and treating depression. Obstet. Gynecol. 129, 157–163. https://doi.org/
10.1097/AOG.0000000000001809.

Brealey, S., Hewitt, C., Green, J., Morrell, J., Gilbody, S., 2010. Screening for postnatal
depression: is it acceptable to women and healthcare professionals? A systematic
review and meta-synthesis. PubMed Health 28, 328–344.

Carrard, I., Rebetez, M.M.L., Mobbs, O., Van der Linden, M., 2015. Factor structure of a
French version of the Eating disorder examination-questionnaire among women with
and without binge eating disorder symptoms. Eat. Weight Disord. EWD 20, 137–144.
https://doi.org/10.1007/s40519-014-0148-x.

Cerimele, J.M., Vanderlip, E.R., Croicu, C.A., Melville, J.L., Russo, J., Reed, S.D., Katon,
W., 2013. Presenting symptoms of women with depression in an obstetrics and gy-
necology setting. Obstet. Gynecol. 122, 313–318. https://doi.org/10.1097/AOG.
0b013e31829999ee.

Committee on Obstetric Practice, 2015. The American college of obstetricians and gy-
necologists committee opinion no. 630. Screening for perinatal depression. Obstet.
Gynecol. 125, 1268–1271. https://doi.org/10.1097/01.AOG.0000465192.34779.dc.

Cooper, P.J., Taylor, M.J., Cooper, Z., Fairbum, C.G., 1987. The development and vali-
dation of the body shape questionnaire. Int. J. Eat. Disord. 6, 485–494. https://doi.
org/10.1002/1098-108X(198707)6:4<485::AID-EAT2260060405>3.0.CO;2-O.

Cox, J.L., Holden, J.M., Sagovsky, R., 1987. Detection of postnatal depression.
Development of the 10-item Edinburgh postnatal depression scale. Br. J. Psychiatry
150, 782–786. https://doi.org/10.1192/bjp.150.6.782.

Duhoux, A., Fournier, L., Gauvin, L., Roberge, P., 2013. What is the association between
quality of treatment for depression and patient outcomes? A cohort study of adults
consulting in primary care. J. Affect. Disord. 151, 265–274. https://doi.org/10.1016/
j.jad.2013.05.097.

Easter, A., Solmi, F., Bye, A., Taborelli, E., Corfield, F., Schmidt, U., Treasure, J., Micali,
N., 2015. Antenatal and postnatal psychopathology among women with current and
past eating disorders: longitudinal patterns. Eur. Eat. Disord. Rev. 23, 19–27. https://
doi.org/10.1002/erv.2328.

Fairburn, C.G., Beglin, S.J., 1994. Assessment of eating disorders: interview or self-report
questionnaire? Int. J. Eat. Disord 16, 363–370.

Fuller-Tyszkiewicz, M., Skouteris, H., Watson, B.E., Hill, B., 2013. Body dissatisfaction
during pregnancy: a systematic review of cross-sectional and prospective correlates.
J. Health Psychol. 18, 1411–1421. https://doi.org/10.1177/1359105312462437.

Gavin, N.I., Gaynes, B.N., Lohr, K.N., Meltzer-Brody, S., Gartlehner, G., Swinson, T., 2005.
Perinatal depression: a systematic review of prevalence and incidence. Obstet.
Gynecol. 106, 1071–1083. https://doi.org/10.1097/01.AOG.0000183597.31630.db.

Gjerdingen, D., Fontaine, P., Crow, S., McGovern, P., Center, B., Miner, M., 2009.
Predictors of mothers’ postpartum body dissatisfaction. Women Health 49, 491–504.
https://doi.org/10.1080/03630240903423998.

Guedeney, N., Fermanian, J., Guelfi, J.D., Kumar, R.C., 2000. The Edinburgh Postnatal
Depression Scale (EPDS) and the detection of major depressive disorders in early
postpartum: some concerns about false negatives. J. Affect. Disord. 61, 107–112.

Guintivano, J., Manuck, T., Meltzer-Brody, S., 2018. Predictors of postpartum depression:
a comprehensive review of the last decade of evidence. Clin. Obstet. Gynecol. 61,
591–603. https://doi.org/10.1097/GRF.0000000000000368.

Haedt, A., Keel, P., 2007. Maternal attachment, depression, and body dissatisfaction in
pregnant women. J. Reprod. Infant Psychol. 25, 285–295. https://doi.org/10.1080/
02646830701691327.

Hartley, E., Hill, B., McPhie, S., Skouteris, H., 2018. The associations between depressive
and anxiety symptoms, body image, and weight in the first year postpartum: a rapid
systematic review. J. Reprod. Infant Psychol. 36, 81–101. https://doi.org/10.1080/
02646838.2017.1396301.

Howard, L.M., Molyneaux, E., Dennis, C.-L., Rochat, T., Stein, A., Milgrom, J., 2014. Non-
psychotic mental disorders in the perinatal period. Lancet Lond. Engl. 384,
1775–1788. https://doi.org/10.1016/S0140-6736(14)61276-9.

R. Elise et al. Journal of Affective Disorders 245 (2019) 340–347

346

https://doi.org/10.1007/s00737-017-0744-7
https://doi.org/10.1007/s00737-017-0744-7
https://doi.org/10.1097/01.AOG.0000116689.75396.5f
https://doi.org/10.1097/AOG.0000000000001809
https://doi.org/10.1097/AOG.0000000000001809
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0004
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0004
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0004
https://doi.org/10.1007/s40519-014-0148-x
https://doi.org/10.1097/AOG.0b013e31829999ee
https://doi.org/10.1097/AOG.0b013e31829999ee
https://doi.org/10.1097/01.AOG.0000465192.34779.dc
https://doi.org/10.1002/1098-108X(198707)6:4%3C485::AID-EAT2260060405%3E3.0.CO;2-O
https://doi.org/10.1002/1098-108X(198707)6:4%3C485::AID-EAT2260060405%3E3.0.CO;2-O
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1016/j.jad.2013.05.097
https://doi.org/10.1016/j.jad.2013.05.097
https://doi.org/10.1002/erv.2328
https://doi.org/10.1002/erv.2328
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0012
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0012
https://doi.org/10.1177/1359105312462437
https://doi.org/10.1097/01.AOG.0000183597.31630.db
https://doi.org/10.1080/03630240903423998
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0016
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0016
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0016
https://doi.org/10.1097/GRF.0000000000000368
https://doi.org/10.1080/02646830701691327
https://doi.org/10.1080/02646830701691327
https://doi.org/10.1080/02646838.2017.1396301
https://doi.org/10.1080/02646838.2017.1396301
https://doi.org/10.1016/S0140-6736(14)61276-9


Indicateur conjoncturel de fécondité [WWW Document], n.d. Ined - Inst. Natl. D’études
Démographiques. URL http://www.ined.fr/fr/tout-savoir-population/chiffres/
europe-pays-developpes/indicateurs-fecondite/ (accessed 3.1.15).

INSEE, Niveau de diplômes selon l’âge, série longue depuis 2003 [WWW Document], n.d.
URL http://www.insee.fr/fr/themes/tableau.asp?reg_id=0&ref_id=nattef07232
(accessed 8.22.16).

Micali, N., 2010. Eating disorders and pregancy. Psychiatry 7, 191–193.
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. J. Affect. Disord. 131, 150–157. https://doi.org/10.1016/j.jad.2010.
09.034.

Mond, J.M., Hay, P.J., Rodgers, B., Owen, C., 2006. Eating Disorder Examination
Questionnaire (EDE-Q): norms for young adult women. Behav. Res. Ther. 44, 53–62.
https://doi.org/10.1016/j.brat.2004.12.003.

Morgan, J.F., Reid, F., Lacey, J.H., 1999. The SCOFF questionnaire: assessment of a new
screening tool for eating disorders. BMJ 319, 1467–1468.

Mutale, G., Dunn, A., Stiller, J., Larkin, R., 2016. Development of a body dissatisfaction
scale assessment tool. New Sch. Psychol. Bull. 13, 47–57.

Nast, I., Bolten, M., Meinlschmidt, G., Hellhammer, D.H., 2013. How to measure prenatal
stress? A systematic review of psychometric instruments to assess psychosocial stress

during pregnancy. Paediatr. Perinat. Epidemiol. 27, 312–313. https://doi.org/10.
1111/ppe.12051.

Silveira, M.L., Ertel, K.A., Dole, N., Chasan-Taber, L., 2015. The role of body image in
prenatal and postpartum depression: a critical review of the literature. Arch. Womens
Ment. Health 18, 409–421. https://doi.org/10.1007/s00737-015-0525-0.

Stunkard, A.J., Sørensen, T., Schulsinger, F., 1983. Use of the danish adoption register for
the study of obesity and thinness. Res. Publ. - Assoc. Res. Nerv. Ment. Dis. 60,
115–120.

Sun, W., Dandan, C., Jie, W., Na, L., Wei, Z., 2018. Physical activity and body image
dissatisfaction among pregnant women: a systematic review and meta-analysis of
cohort studies. Eur. J. Obstet. Gynecol. Reprod. Biol. 229, 38–44. https://doi.org/10.
1016/j.ejogrb.2018.07.021.

Thombs, B.D., Benedetti, A., Kloda, L.A., Levis, B., Riehm, K.E., Azar, M., Cuijpers, P.,
Gilbody, S., Ioannidis, J.P.A., McMillan, D., Patten, S.B., Shrier, I., Steele, R.J.,
Ziegelstein, R.C., Tonelli, M., Mitchell, N., Comeau, L., Schinazi, J., Vigod, S., 2015.
Diagnostic accuracy of the Edinburgh Postnatal Depression Scale (EPDS) for detecting
major depression in pregnant and postnatal women: protocol for a systematic review
and individual patient data meta-analyses. BMJ Open 5, e009742. https://doi.org/
10.1136/bmjopen-2015-009742.

R. Elise et al. Journal of Affective Disorders 245 (2019) 340–347

347

http://www.ined.fr/fr/tout-savoir-population/chiffres/europe-pays-developpes/indicateurs-fecondite/
http://www.ined.fr/fr/tout-savoir-population/chiffres/europe-pays-developpes/indicateurs-fecondite/
http://www.insee.fr/fr/themes/tableau.asp?reg_id=0&ref_id=nattef07232
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0021
https://doi.org/10.1016/j.jad.2010.09.034
https://doi.org/10.1016/j.jad.2010.09.034
https://doi.org/10.1016/j.brat.2004.12.003
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0024
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0024
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0025
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0025
https://doi.org/10.1111/ppe.12051
https://doi.org/10.1111/ppe.12051
https://doi.org/10.1007/s00737-015-0525-0
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0028
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0028
http://refhub.elsevier.com/S0165-0327(18)31659-8/sbref0028
https://doi.org/10.1016/j.ejogrb.2018.07.021
https://doi.org/10.1016/j.ejogrb.2018.07.021
https://doi.org/10.1136/bmjopen-2015-009742
https://doi.org/10.1136/bmjopen-2015-009742

	A key for perinatal depression early diagnosis: The body dissatisfaction
	Background
	Methods
	Study design
	Sample
	Evaluation of depression
	Evaluation of the image and representations of the body: body dissatisfaction
	Dimensional assessment of eating disorders


	Results
	Description
	Depression
	Body dissatisfaction and body shape concerns
	Eating disorders symptoms

	Bivariate analysis
	Prerequisite of our study: relationship between the body concern score (BSQ) and body dissatisfaction (PBIS)
	Relationships between body dissatisfaction (PBIS) and perinatal depression
	Relationships between potential risk factors and perinatal depression
	Relationships between body dissatisfaction (PBIS score) and eating disorders symptoms (EDE-Q)

	Multivariate analysis

	Discussion
	Limitations

	Conclusion
	Declarations of interest
	Conflict of interest
	Acknowledgements
	References




