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Abstract

Aims: To determine the impact of depressive symptoms on pregnancy outcomes and postpartum
quality of life in women with gestational diabetes mellitus (GDM) and normal glucose tolerance

(NGT).

Methods: 1843 women from a prospective cohort study received universal GDM screening with an
oral glucose tolerance test (OGTT). The Center for Epidemiologic Studies - Depression questionnaire
was completed before GDM diagnosis was communicated, and in GDM women.in early postpartum.

All participants completed the SF-36 health survey postpartum.

Results: Women who developed GDM (231; 12.5%) had significantly more often depressive
symptoms than NGT (1612; 87.5%) women [21.3% (48) vs. 15.1% (239), OR 1.52, 95% CI (1.08-2.16),
p=0.017]. Compared to GDM women without depressive symptoms, depressed GDM women
attended less often the postpartum OGTT [68.7% (33) vs. 87.6% (155), p=0.002], remained more
often depressed [37.1% (13) vs. 12.4% (19), p<0.001] and had lower SF-36 scores postpartum. There
were no significant differences in pregnancy outcomes between both groups. Rates of labor
inductions were significantly higher in the NGT group with depressive symptoms compared to the
non-depressed NGT group [31.7% (75) vs. 24.7% (330), aOR 1.40, 95% Cl (1.01-1.93), p=0.041]. NGT
women with depressive symptoms had lower SF-36 scores (p<0.001) postpartum compared to non-

depressed NGT women.

Conclusions: Women with antenatal symptoms of depression develop more often GDM. GDM
women with depressive symptoms remain more often depressed postpartum with lower quality of
life. NGT women with depressive symptoms have higher rates of labor inductions and lower quality

of life postpartum compared to non-depressed NGT women.

Keywords: antenatal depression; gestational diabetes mellitus; pregnancy outcomes; quality of life
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Introduction

The perinatal period is a time of increased susceptibility for the development of depression. Studies
report a wide prevalence range of 15-65% of women experiencing antenatal depressive symptoms,
which is independently associated with increased adverse pregnancy outcomes for both mother and
child ™. Moreover, antenatal depression is related to poor maternal-fetal attachment and women
with antenatal depression are more inclined to suffer from postpartum depression too, which can

have an extensive negative impact on the whole household in the long term *”’.

Depression is also a common mental disorder in women with gestational diabetes mellitus (GDM),
with a median of 14.7% of women with GDM experiencing antenatal depressive symptoms ®. GDM is
defined as diabetes diagnosed in the second or third trimester of pregnancy, provided that overt
diabetes early in pregnancy has been excluded °. GDM is one of the most frequent medical
conditions during pregnancy and is associated with an increased risk of fetal and maternal

complications such as preeclampsia and large-for-gestational age infants (LGA) ***%.

The relationship between depression and risk of type 2 diabetes was previously evaluated in a meta-
analysis of 23 longitudinal studies, reporting a higher incidence of diabetes in depressed versus non-
depressed subjects (0.72% vs 0.47% yearly) with an adjusted pooled relative risk of 1.38 (1.23-1.55)
12 Recently, a meta-analysis of 5 cohort studies has shown that having a depression before or during

1 .
®. However, few studies have

early pregnancy significantly increases the risk of developing GDM
investigated the impact of having both antenatal depression and GDM on perinatal complications. In
addition, more data are needed on the impact of depression in pregnancy on postpartum quality of
life both in women with GDM and normal glucose tolerance (NGT). We aimed therefore to
determine the prevalence of antenatal depressive symptoms and to investigate the impact of

depressive symptoms on pregnancy outcomes and on postpartum quality of life both in women with

GDM and NGT.
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Patients and methods

Study design and setting

This is a sub-analysis of the ‘Belgian Diabetes in Pregnancy’ (BEDIP-N) cohort. The BEDIP-N study was
a multicentric prospective cohort study that has previously been described in detail ***’. The study
protocol was approved by the Institutional Review Boards of all participating centers and all
investigations have been carried out in accordance with the principles of the Declaration of Helsinki
as revised in 2008. Participants provided informed consent before inclusion in the study and were
enrolled between 6 and 14 weeks of pregnancy, when fasting plasma glucose (FPG) was measured.
Women without impaired glucose tolerance or diabetes in early pregnancy, as defined by the ADA
criteria, were universally screened for GDM between 24-28 weeks of pregnancy and received both a
non-fasting 50g glucose challenge test (GCT) and a 75g 2-hour oral glucose tolerance test (OGTT).
Participants and health care providers were blinded to the result of the GCT, so all participants
received an OGTT irrespective of the GCT result. The diagnosis of GDM was based on the IADPSG
criteria, now commonly referred to as the 2013 WHO criteria for GDM ***>. The ADA-recommended
glycemic targets were used for the treatment of GDM 2. Treatment with insulin was started if
targets were not reached within two weeks after the start of lifestyle measures. Women with GDM
were invited for an extra visit 6 to 16 weeks postpartum to receive a 75g OGTT. The ADA criteria

were used to define diabetes and glucose intolerance [impaired fasting glycemia

(IFG) and/or impaired glucose tolerance (IGT)] ***.

Study visits and measurements

At first visit, baseline characteristics and the obstetrical history were collected 1% At first visit and at
the time of the OGTT, anthropometric measurements were obtained and self-administered

questionnaires were completed . The Center for Epidemiologic Studies - Depression (CES-D)
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guestionnaire was completed at the time of the OGTT before the diagnosis of GDM was
communicated, and for women with GDM also at the postpartum OGTT. This 20-item questionnaire
is widely used in pregnant and postpartum women to assess symptoms of clinical depression over
the past 7 days *°. Total score on the CES-D questionnaire can range from 0 to 60, with a score of 16
or higher being suggestive for clinical depression *°. The SF-36 health survey was obtained at the
postpartum OGTT from women with previous GDM and was sent by mail to all other participants
three months postpartum. The SF-36 health survey is a set of generic, coherent, and. easily
administered quality-of-life measures that is validated for use in the maternity context **. Data from
a questionnaire on lifestyle (completed in early pregnancy and at the time of the OGTT) that has
been previously used to question servings per weeks of different important food categories and
beverages, was used to create a diet score **. Higher consumption of fruit, vegetables, legumes,
nuts, whole grains, dairy and fish, and lower consumption of red meat, sugared beverages, coffee,
sauces, sweets and pastries, were assigned one point. Less healthy consumption was assigned 0 or -
1 points. By summing up the points for all 14 food groups, the diet score could range from -12 to 15.
Data from this lifestyle questionnaire also generated a physical activity score, which was a composite
variable of 3 items questioning daily. walking, stair climbing and physical activity of more than
moderate intensity. The total score for the physical activity composite variable could range from -1

to 5 with a higher score indicating a higher degree of physical activity.

To assess physical activity at the time of the OGTT, the international questionnaire on physical

d %, Results of the IPAQ were

activity (IPAQ), validated for use in the Belgian population, was use
reported in categories (low, moderate or high activity levels). Those who score 'high' engage in
vigorous intensity activity on at least 3 days achieving a minimum total physical activity of at least
1500 metabolic equivalent of task (MET)-minutes a week, or 7 or more days of any combination of
walking, moderate intensity or vigorous intensity activities achieving a minimum total physical

activity of at least 3000 MET-minutes a week. Scoring a moderate level of physical activity are those

who engage in 3 or more days of vigorous intensity activity of at least 20 minutes per day, or 5 or

7

1202 Y24\ GZ UO Jasn salieiqi] usAna NM Aq ££87919/9G 1 qebp/waulo/0LZ1 "0 /1op/ajonie-aoueApe/wadljwoo dno-olwepese//:sdiy woll papeojumod



more days of moderate intensity activity and/or walking of at least 30 minutes per day, or 5 or more
days of any combination of walking, moderate intensity or vigorous intensity activities achieving a
minimum total physical activity of at least 600 MET-minutes a week. Those individuals who do not
meet criteria for either moderate or high levels of physical activity are considered to have low
physical activity. Blood pressure (BP) was measured twice at 5 min intervals using an automatic BP
monitor *. Overweight was defined as a BMI > 25 kg/m? and obesity as a BMI > 30 kg/m? based on
the BMI at first prenatal visit. At first visit, a fasting blood test was performed to measure FPG,
insulin, lipid profile (total cholesterol, HDL and LDL cholesterol, triglycerides) and HbAlc. The
homeostasis model assessment of insulin resistance (HOMA-IR) and beta-cell function (HOMA-B)
was measured in early pregnancy **. At the time of the OGTT, a fasting lipid profile and HbAlc were
measured. Glucose and insulin were measured fasting, at 30min, 60min and 120min. Insulin and
glucose levels during the OGTT were used to calculate the Matsuda index, which is a measure of
whole body insulin sensitivity *°. Different indices of beta-cell function [HOMA-B, the insulinogenic
index divided by HOMA-IR and the insulin secretion-sensitivity index-2 (ISSI-2)], were also measured

at time of the OGTT 14,24,26—28'

Pregnancy and delivery outcome data

The following pregnancy outcome data were collected: gestational age, preeclampsia (de novo BP
>140/90mmHg > 20 weeks with proteinuria or signs of end-organ dysfunction), gestational
hypertension (de novo BP >140/90mmHg > 20 weeks), type of labor and type of delivery with the
indications, birth weight, macrosomia (>4 kg), birth weight >4.5 kg, large for gestational age (LGA)
defined as birth weight >90 percentile according to standardized Flemish birth charts adjusted for
sex of the baby and parity *°, small for gestational age (SGA) defined as birth weight <10 percentile
according to standardized Flemish birth charts adjusted for sex of the baby and parity *°, preterm

delivery (<37 completed weeks), 10min Apgar score, shoulder dystocia, neonatal respiratory distress
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syndrome, neonatal jaundice, congenital anomalies and admission on the neonatal intensive care
unit (NICU)™. A glycemic value < 2.2mmol/|, irrespective of the need for intravenous administration
of glucose and admission on the NICU, was considered as a neonatal hypoglycemia across all
centers. Admission to the NICU was decided by the neonatologist in line with normal routine in each
center. Gestational weight gain was calculated in two different ways: as the difference in weight
between first prenatal visit and delivery, and also as the difference between the self-reported
prepregnancy weight and weight at delivery. Excessive total gestational weight gain was defined

according to the 2009 Institute of Medicine (I0M) guidelines *.

Statistical analysis

Descriptive statistics were presented as frequencies and percentages for categorical variables and
means with standard deviations or medians with interquartile range for continuous variables. The
Chi-square test was used for comparing groups on categorical variables, or the Fisher exact test in
case of low (<5) cell frequencies. The Mann-Whitney U test was used for comparing groups on
continuous variables. Logistic regression and linear regression models were used to estimate the
predictive value of depressive symptoms on binary and continuous pregnancy outcomes, with
results presented as odds ratios or mean differences, respectively. Multivariable models were used
to correct for confounding, and interaction terms were used to study the differential effect of
depressive symptoms on adverse pregnancy outcomes according to GDM status. A logistic
regression model was used to analyze the association between gestational weight gain as a
continuous predictor and depression as a binary outcome. Cubic splines were used to model a non-
linear trend of weight change. A p-value <0.05 (two-tailed) was considered significant. Analyzes were

performed by statistician A. Laenen by using SAS software.
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Results

Prevalence of depressive symptoms in the BEDIP-N cohort

2006 women were enrolled between 6 and 14 weeks of pregnancy. Of all participants, 1843 (91.9%)
were universally screened for GDM with a 75g OGTT between 24 and 28 weeks of pregnancy, with a
GDM prevalence of 12.5% (231). Of all participants, 1823 (90.9%) completed the CES-D
guestionnaire at 24-28 weeks of pregnancy. For 1806 participants (90.0%) both GDM status and
depression status were known, of which 225 with GDM and 1581 with NGT. Of all responders, 16.1%
(293) had symptoms of depression based on the CES-D questionnaire. Women with GDM
experienced significantly more often depressive symptoms than NGT women [21.3% (48 out of 225)
vs. 15.1% (239 out of 1581), OR 1.52, 95% CI (1.08-2.16), p=0.017] at the time of the OGTT, before
the diagnosis of GDM was communicated. After adjustment for confounding variables such as age,
ethnicity, education, smoking before pregnancy and BMI at first prenatal visit, depression was no
longer a significant risk factor for the development of GDM [adjusted OR 1.20, 95% Cl (0.81-1.79),
p=0.365]. A history of depression, defined as the need for antidepressant medication, was
significantly more often-present in women with GDM compared to the NGT group [3.0% (7) vs. 0.9%

(15), p=0.006] (Table 1).

GDM subgroup: comparison between participants with and without symptoms of depression

In the GDM subgroup with available CES-D scores (225), women experiencing depressive symptoms
(48, 21.3%) were more often from an ethnic minority background (EMB) [29.2% (14) vs. 15.4% (27),
p=0.030], smoked more often during pregnancy [12.5% (6) vs. 4.0% (7), p=0.025], and had a higher

BMI (27.9 + 5.3 Kg/m? vs. 26.3 + 5.3 Kg/m?, p=0.048) in early pregnancy compared to women

10
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without depressive symptoms (177, 78.7%). There was no significant difference in the proportion of

women with a history of depression between both groups [4.2% (2) vs. 2.4% (4), p=0.600] (Table 2).

At the time of the OGTT, women with GDM and depressive symptoms had significantly higher
triglycerides and a lower diet score on the lifestyle questionnaire in comparison with women with
GDM without depressive symptoms (Table 2). There were no significant differences in pregnancy

outcomes between both groups (Table 2).

After pregnancy, GDM women with depressive symptoms attended less often the postpartum OGTT
[68.7% (33) vs. 87.6% (155), p=0.002], experienced more often symptoms of depression [37.1% (13)
vs. 12.4% (19), p<0.001] and had lower SF-36 scores for almost all subscales compared to GDM

women without depressive symptoms (Table 2).

NGT subgroup: comparison between participants with and without symptoms of depression

Compared to non-depressed NGT women (1342, 84.9%), NGT women with depressive symptoms
(239, 15.1%) had more often a history of depression [2.5% (6) vs. 0.7% (9), p=0.017], an EMB [18.8%
(45) vs. 6.1% (81), p<0.001], a lower education degree (p<0.001), less often a paid job [79.8% (189)
vs. 94.0% (1258), p<0.001], smoked more often during pregnancy [5.4% (13) vs. 2.9% (39), p=0.044]
and had more often a first degree family history of diabetes [16.8% (39) vs. 11.2% (146), p=0.015]

(Table 3). At first prenatal visit, they had a higher BMI and were more insulin resistant (Table 3).

At 24-28 weeks of pregnancy, NGT women with symptoms of depression had higher 2-hour glucose
values on the OGTT, were more insulin resistant, had higher fasting triglycerides, and were less

physically active in their leisure time compared to non-depressed NGT women (Table 3).

The rates of preeclampsia and labor inductions were significantly higher in the depressed NGT group

compared to the NGT group without symptoms of depression [respectively 3.4% (8) vs. 1.5% (20), p=

11
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0.046 and 31.7% (75) vs. 24.7% (330), p=0.023]. After adjustment for confounders such as EMB,
education, smoking, BMI and glucose levels on the OGTT, only the rate of labor inductions remained
significantly increased [aOR 1.40 (95% Cl 1.01-1.93), p=0.041]. NGT women with symptoms of
depression had lower SF-36 scores (p<0.001) postpartum for all subscales except for Health

Transition compared to NGT women without symptoms of depression (Table 3).

Antenatal symptoms of depression as a predictor for pregnancy outcomes in the total cohort

Characteristics of depressed versus non-depressed women in the total cohort are presented in Table 4.
Symptoms of depression during pregnancy were significantly associated with excessive gestational
weight gain (Table 5). A U-shaped association was found between gestational weight gain and the
probability of having symptoms of depression (Figure 1A and B). No other significant differences

were observed in perinatal outcomes between both groups (Table 5).

An interaction analysis between depression and GDM showed that the effect of depression on
induction of labor was different depending on the presence of GDM (p=0.036), with an OR of 0.63
(95% CI 0.31-1.28, p=0.204) for women with GDM and an OR of 1.41 (95% CI 1.05-1.91, p=0.024)

for women without GDM.

Discussion

Depression is a common complication in the perinatal period and has been associated with an

L231 \Women with a history of depression may also be

increased risk of adverse pregnancy outcomes
at increased risk of developing GDM *3. Although GDM and antenatal depression have been studied
frequently as independent risk factors for adverse perinatal outcomes, few studies have investigated

the impact of having both antenatal depression and GDM on pregnancy outcomes. In order to

potentially reduce perinatal complications in this high-risk population, the relationship between the

12
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two conditions needs to be better understood. In addition, more data are needed on the impact of
depression in pregnancy on postpartum quality of life both in women with GDM and NGT. We
evaluated therefore the impact of antenatal symptoms of depression on pregnancy outcomes and
on postpartum quality of life in women with GDM and NGT. We showed that 16.1% of women
experienced depressive symptoms at 24-28 weeks of gestation. We found much higher rates of
depression than two recent studies from the United States, respectively reporting depression in
9.8% of women in the second trimester and a clinically identified depression during pregnancy in

6.9% of women ***

. The large variation in reported prevalence rates of antenatal depression is
probably related to differences in the definition of depression used, the population studied, and the

period over which the prevalence is being assessed.

Conflicting evidence exists regarding the association between antenatal depression and GDM. A
Canadian registry study of deliveries included women with major depression and women without

mental illness and found no increased prevalence of GDM in depressed women **

. Moreover, a
recent systematic review investigating the relationship between GDM and common mental
disorders (CMD) such as anxiety and depression in a large UK birth cohort, found no evidence for an
association between CMD prior to pregnancy and GDM (adjusted RR 0.96; 95% Cl 0.80-1.15) or
between GDM and CMD during pregnancy (adjusted OR 0.91; 95% Cl 0.73-1.12). **. In contrast, other

13,32,
33235 \We found that women

studies report modest to strong associations between both conditions
with antenatal depressive symptoms, identified as a CES-D score 2 16 at 24-28 weeks of gestation,
developed more often GDM compared to non-depressed women. Since the symptoms of depression
were assessed before the diagnosis of GDM was communicated, the diagnosis of GDM did not have
an impact on the depression assessment. Our data suggest therefore that women with antenatal
symptoms of depression are at increased risk of developing GDM. However, depression was no
longer a significant risk factor for developing GDM after adjustment for confounders such as age,

ethnicity, education, smoking before pregnancy and BMI at first prenatal visit. The higher

prevalence of symptoms of depression in women with GDM might therefore be related to a less

13
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healthy lifestyle in women with depression. Our study demonstrated that depression is an
independent risk factor for excessive gestational weight gain in the total cohort (GDM and NGT
combined). We measured gestational weight gain based on measured weight in early pregnancy and
by using the self-reported prepregnancy weight. While the first method might underestimate total
gestational weight gain in women with a large amount of weight gain in early pregnancy prior to
enrollment in the study, prepregnancy weight is subject to recall bias since this was self-reported.
Moreover, fewer data were missing for the registered weight at first visit compared to the self-
reported prepregnancy weight. We found a U-shaped association between gestational weight gain
and the probability of having depressive symptomes, indicating that both women with weight loss and
a large amount of weight gain during pregnancy have a higher probability of experiencing symptoms
of depression. In addition, our study showed that compared to non-depressed women with GDM,
women with GDM and depressive symptoms had a less healthy diet at 24-28 weeks of pregnancy,
and that NGT women with depressive symptoms were less physically active in their leisure time at

24-28 weeks of pregnancy compared to non-depressed NGT women.

In our cohort, GDM women with symptoms of depression had similar pregnancy outcomes
compared to GDM women without symptoms of depression. In contrast, a Malaysian study showed
that neonatal respiratory distress at delivery was associated with the presence of depression
symptoms in GDM mothers (aOR 3.87, 95% Cl 1.32-11.35) *. Recently, another retrospective cohort
study demonstrated that women with a diagnosis of GDM and a concurrent diagnosis of antenatal
depression were more likely to have adverse perinatal outcomes such as preeclampsia and preterm
birth, as compared to non-depressed GDM controls . However, antenatal depression was identified
by ICD-9 codes in the discharge abstracts in this study, thereby possibly selecting women with more

severe symptoms of depression compared to our study cohort.

14
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More data are needed on the combined effect of having both antenatal depression and GDM on
postpartum mental health and quality of life. Our study showed that depressed women with GDM
attended less often the postpartum OGTT and experienced more often symptoms of depression
after delivery with lower quality of life scores as compared to non-depressed women with GDM.
Screening for symptoms of depression during pregnancy in women with GDM could therefore help
to improve mental health after pregnancy through a timely intervention. This is also important to
improve compliance with postpartum screening for glucose intolerance and stimulate a healthy

lifestyle postpartum to prevent the development of type 2 diabetes later in life.

Our study showed similar pregnancy outcomes after adjustment for confounders between
depressed and non-depressed NGT women except for significantly higher rates of labor induction in
NGT women with depressive symptoms. Moreover, we showed that the effect of depression on
induction of labor was different depending on the presence of GDM. In contrast, a recent systematic
review showed that the risk of low birth weight and preterm birth was about 1.40 times higher
among infants born from depressed mothers *. The differences with our study could be related to
differences in the use of the diagnostic tool for depression and timing of the diagnosis. Our study
showed that depressed NGT women engaged less in leisure-time physical activity than non-
depressed NGT women. These observations highlight the importance of interventions to improve
maternal mental health during pregnancy to reduce the negative impact of depression on lifestyle

behaviors and postpartum quality of life.

Moreover, we demonstrated that NGT women with depressive symptoms experienced lower quality
of life three months postpartum compared to NGT women without symptoms of depression. This
finding implies that the consequences of antenatal depression are not limited to pregnancy and
delivery itself but may also have substantial consequences after childbirth. Previous research has
demonstrated significant correlations between postpartum depression and postpartum quality of

life . These findings, together with the observations from our study, suggest that health care
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providers should offer individualized care for the prevention and treatment of depression both

during and after pregnancy to improve postpartum quality of life.

This study has several strengths. We provide data of a large prospective cohort with extensive
information on clinical and biochemical characteristics, pregnancy outcomes and postpartum quality
of life. Validated questionnaires were used for the assessment of symptoms of depression and
quality of life. A limitation of the study is the cross-sectional assessment of depressive symptoms,
making it impossible to investigate a longitudinal relationship between depression and GDM. In
addition, information on a history of depression before completing the antenatal CES-D

guestionnaire was limited.

In conclusion, we showed that women with antenatal symptoms of depression developed more
often GDM and that GDM women with depressive symptoms remained more often depressed
postpartum with lower quality of life. NGT women with depressive symptoms had higher rates of
labor inductions and lower quality of life postpartum compared to NGT women without symptoms

of depression.
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Table 1: Lifestyle characteristics in women with GDM compared to women with NGT

General characteristics
% Smoking before pregnancy
% Smoking during pregnancy
% History of depression
6-14 weeks of pregnancy
% Overweight
% Obesity
% Waist >80cm
Lifestyle score:
Physical activity
Diet
24-28 weeks of pregnancy
% Overweight
% Obesity
Lifestyle score:
Physical activity
Diet
IPAQ
Total work
Total transport
Total garden and household
Total leisure
Total walking
Total moderate
Total Vigorous
Total overall
METs category:
Low
Moderate
High
% Clinical depression (216/20 on
CES-D questionnaire)
Postpartum
SF-36
Physical functioning
Role physical
Role Emotional
Energy

GDM
N= 231
(12.5%)

35.4 (81)
5.7 (13)
3.0(7)

29.1 (67)
23.5 (54)
81.6 (178)

1.0 (0.0-2.0)
2.0 (0.0-4.0)

40.1 (89)
36.0 (80)

1.0 (0.0-2.0)
2.0 (-1.0-4.0)

0.0 (0.0-396.0)

330.0 (93.0-825.0)
660.0 (180.0-1560.0)
148.5 (0.0-556.0)
528.0 (148.5-1155.0)
1200.0 (360.0-2490.0)
0.0 (0.0-0.0)

2374.0 (1105.5-3828.0)

19.5 (43)
43.4 (96)
37.1(82)
21.3 (48)

90.0 (75.0-100.0)
87.5 (62.5-100.0)
100.0 (75.0-100.0)
62.5 (50.0-75.0)

NGT
N= 1612
(87.5%)

28.5 (457)
3.2(52)
0.9 (15)

24.8 (398)
11.0 (177)
74.1 (1144)

1.0 (0.0-2.0)
2.0 (0.0-4.0)

40.1 (629)
21.1(332)

1.0 (0.0-2.0)
2.0 (0.0-4.0)

0.0 (0.0-600.0)

330.0 (99.0-792.0)
720.0 (270.0-1620.0)
198.0 (0.0-495.0)
528.0 (198.0-1188.0)
1260.0 (540.0-2640.0)
0.0 (0.0-0.0)

2208.0 (1140.0-4386.0)

16.3 (252)
47.2 (731)
36.5 (566)
15.1 (239)

90.0 (85.0-100.0)
87.5 (62.5-100.0)
100.0 (66.7-100.0)
62.5 (50.0-75.0)

p-value

0.032
0.063
0.006

<0.001
<0.001
<0.001

0.222
0.747

<0.001
<0.001

0.460
0.457

0.342
0.895
0.416
0.298
0.790
0.125
0.326
0.482
0.411

0.017

0.010
0.812
0.716
0.125
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Emotional Wellbeing 70.0 (65.0-75.0)
Social functioning 87.5 (75.0-100.0)

Pain 90.0 (77.5-100.0)
General Health 75.0 (60.0-85.0)
Health Transition 50.0 (50.0-50.0)

70.0 (65.0-75.0)
87.5 (75.0-100.0)
90.0 (77.5-100.0)
75.0 (65.0-85.0)
50.0 (50.0-50.0)

0.762
0.313
0.554
0.038
0.131

GDM: gestational diabetes mellitus; NGT: normal glucose tolerance; IPAQ: International Physical Activity

Questionnaire; CES-D: Center for Epidemiologic Studies — Depression; SF-36: 36-ltem Short Form Health

Survey; Lifestyle score: physical activity subscale ranges from -1 to +5 and diet subscale ranges from -12 to

+15; Categorical variables are presented as frequencies %(n); continuous variables are presented as mean +SD

if normally distributed and as median % IQR if not normally distributed; overweight: BMI >25-29.9 Kg/m?;

obesity: BMI 230 Kg/m?; Differences are considered significant at p-value <0.05;
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Table 2: Comparison of characteristics and pregnancy outcomes of women with GDM and

depression versus women with GDM without depression

General characteristics
Mean age (years)
% Non-Caucasian
% Multiparity
% Highest Education:

Primary school

Till 15 years

High school

Bachelor

Master
% Paid job
% Smoking during pregnancy
% First degree family history of
diabetes
% History of depression
6-14 weeks of pregnancy
BMI at first prenatal visit
(Kg/m?)
HOMA-IR
Fasting Total cholesterol
(mmol/I)
Fasting HDL (mmol/I)
Fasting LDL (mmol/I)
Fasting TG (mmol/I)
24-28 weeks of pregnancy
Fasting glycemia (mmol/I)
1-hour glucose OGTT (mmol/1)
2-hour glucose OGTT (mmol/I)
HbAlc (mmol/mol, %)

HOMA-IR
Fasting Total Cholesterol
(mmol/l)
Fasting HDL (mmol/I)
Fasting LDL (mmol/l)
Fasting TG (mmol/I)
Lifestyle score:

Physical activity

Diet

GDM with depression

N= 48
(21.3%)

31.4+5.5
29.2 (14)
50.0 (24)

6.8 (3)
6.8 (3)
22.7 (10

27.9+5.3

12.5 (7.8-18.3)
4.6 (4.1-5.6)

1.8 (1.5-1.9)
2.5(1.9-3.1)
1.2 (1.0-1.6)

4.8 (4.5-5.3)

9.1 (8.4-10.2)
8.7 (7.2-9.0)
32.2 (30.1-35.5)
5.1(4.9-5.4)
21.3(15.5-29.9)
6.0 (5.5-7.0)

1.8 (1.5-2.1)
3.2(2.7-3.9)
2.2(1.9-2.9)

1.0 (0.0-2.0)
1.0 (-2.0-3.0)

GDM without depression

N= 177
(78.7%)

323+4.4
15.4 (27)
52.5(93)

1.7 (3)
4.1(7)
21.1(36)
36.3 (62)
36.8 (63)
90.8 (158)
4.0 (7)
18.7 (32)

2.3 (4)
263+5.3

10.7 (7.9-16.8)
4.8 (4.2-5.4)

1.8 (1.5-2.0)
2.4(2.1-2.9)
1.1(0.9-1.5)

4.7 (4.3-5.1)
9.6 (8.5-10.4)
8.6 (7.7-9.3)
32.2 (30.1-33.3)
5.1(4.9-5.2)
16.7 (11.2-26.2)
6.4 (5.6-7.0)

1.9 (1.7-2.2)
3.5(2.8-4.1)
2.0 (1.6-2.5)

1.0 (0.0-2.0)
2.0 (0.0-4.0)

p-value

0.205
0.030
0.755
0.315

0.056
0.025
0.791

0.610

0.048

0.488
0.956

0.229
0.615
0.227

0.057
0.370
0.589
0.063

0.055
0.298

0.039
0.156
0.023

0.914
0.027
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METs category:
% Low
% Moderate
% High
Delivery
% excessive GWG (first visit —
delivery)®
% excessive GWG
(prepregnancy — delivery)®
Gestational age (weeks)
% Preeclampsia
% Gestational hypertension
% Preterm delivery
% Induction labor
% Forceps or vacuum
% Cesarean sections (total)
% Macrosomia (>4Kg)®
% LGA
% SGA
% Apgar 10min <7
%Shoulder dystocia
% Congenital anomaly
% Respiratory Distress
syndrome
%Neonatal hypoglycemia
< 2.2 mmol/I
Neonatal jaundice
% NICU admission
Days on NICU
Postpartum
% present at OGTT
% glucose intolerance
IFG
IGT
IFG+IGT
% breastfeeding
Lifestyle score:
Physical activity
Diet
SF-36
Physical functioning
Role physical
Role Emotional
Energy
Emotional well-being
Social functioning
Pain
General Health
Health Transition
METs category:
% Low
% Moderate
% High
% Clinical depression
(=16 on CES-D questionnaire)

25.5(12)
44.7 (21)
29.8 (14)

18.4 (7)
32.4(12)

38.8+ 1.4
0.0 (0)
6.5 (3)
8.7 (4)
28.3 (13)
13.0 (6)
34.8 (16)
6.7 (3)
15.2 (7)
2.2 (1)

11.5 (3)
10.9 (5)
58+4.3

68.7 (33)
18.2 (6)
6.1(2)
6.1(2)
6.1(2)
85.3 (29)

1.0 (0.0-3.0)
3.0 (0.0-5.0)

80.0 (65.0-95.0)
75.0 (56.2- 100.0)
83.3 (50.0- 100.0)
50.0 (43.7- 68.7)
70.0 (60.0- 75.0)
87.5 (62.5- 100.0)
80.0 (67.5- 100.0)
65.0 (45.0- 80.0)
50.0 (25.0- 75.0)

6.9 (2)

41.4 (12)
51.7 (15)
37.1(13)

18.0 (31)
42.4 (73)
39.5 (68)

18.5 (29)
24.8 (36)

38.9+1.5
1.7 (3)
3.4 (6)
7.3 (13)
38.4 (68)
11.9 (21)
24.9 (44)
7.3 (13)
11.9 (21)
5.6 (10)

16.8 (21)
15.2 (27)
7.2+85

87.6 (155)
18.7 (29)
7.1(11)
11.0 (17)
0.6 (1)
82.1(124)

1.0 (0.0-2.0)
2.0 (0.0-5.0)

90.0 (80.0-100.0)
87.5 (68.7- 100.0)
100.0 (75.0- 100.0)
64.6 (56.2- 75.0)
70.0 (65.0- 75.0)
100.0 (75.0- 100.0)
90.0 (77.5- 100.0)
75.0 (65.0- 85.0)
50.0 (50.0- 50.0)

0.361

0.865

0.630

0.617
0.374
0.336
0.758
0.202
0.827
0.176
0.875
0.541
0.332
0.608
0.302
0.860
0.469

0.303

0.768
0.450
0.798

0.002
0.944
0.128

0.658

0.514
0.636

0.002
0.083
0.038
<0.001
0.017
0.003
0.039
0.007
0.369
0.304

<0.001
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GDM: gestational diabetes mellitus; OR: odds ratio; Cl: confidence interval; BMI: Body Mass Index; OGTT: oral
glucose tolerance test; HDL: high-density lipoprotein; LDL: low-density-lipoprotein; TG: triglycerides; MET:
metabolic equivalent of task; GWG: gestational weight gain; LGA: large-for-gestational age infant; SGA: small-
for-gestational age infant; NICU: neonatal intensive care unit; IFG: impaired fasting glycemia; IGT: impaired
glucose tolerance; SF-36: 36-Iltem Short Form Health Survey; CES-D: Center for Epidemiologic Studies —
Depression. Lifestyle score: physical activity subscale ranges from -1 to +5 and diet subscale ranges from -12 to
+15. Overweight: BMI >25-29.9 Kg/m?; Obesity: BMI 230 Kg/m?. Questionnaires in the postpartum period were
only administered by women with GDM who attended the OGTT. Categorical variables are presented as
frequencies %(n); continuous variables are presented as mean 1SD if normally distributed and as median + IQR
if not normally distributed; Odds ratios with 95% confidence intervals are presented for significant differences;
Differences are considered significant at p-value <0.05.

®For these variables, data were missing in 5-10% of all participants
®For these variables, data were missing in 10-15% of all participants

“For this variable, data was missing in 15-20% of all participants
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Table 3: Comparison of characteristics and pregnancy outcomes of women with NGT and

depression versus women with NGT without depression

General characteristics
Mean age (years)
% Non-Caucasian
% Multiparity
% Highest Education:

Primary school

Till 15 years

High school

Bachelor

Master
% Paid job
% Smoking during pregnancy
% First degree family history
of diabetes
% History of depression
6-14 weeks of pregnancy
BMI at first prenatal visit
(Kg/m?)
HOMA-IR
Fasting Total cholesterol
(mmol/l)
Fasting HDL (mmol/I)
Fasting LDL (mmol/I)
Fasting TG (mmol/I)
24-28 weeks of pregnancy
Fasting glycemia (mmol/I)
1-hour glucose OGTT (mmol/1)
2-hour glucose OGTT (mmol/I)
HbA1lc (mmol/mol, %)

HOMA-IR
Fasting Total Cholesterol
(mmol/l)
Fasting HDL (mmol/I)
Fasting LDL (mmol/l)
Fasting TG (mmol/I)
Lifestyle score:
Physical activity
Diet
METs category:
% Low
% Moderate
% High
IPAQ

NGT with depression

N= 239
(15.1%)

304+45
18.8 (45)
49.4 (118)

1.3(3)
9.9 (23)
26.7 (62)
35.8 (83)
26.3 (61)
79.8 (189)
5.4 (13)
16.8 (39)

2.5 (6)
25.1+4.7

9.8 (6.7-14.4)
4.7 (4.1-5.3)

1.7 (1.5-1.9)
2.4(2.0-2.9)
1.0(0.9-1.3)

4.3 (4.2-4.6)
7.0 (6.0-7.9)
6.2 (5.3-7.3)
30.1(29.0-32.2)
4.9 (4.8-5.1)
13.0 (9.3-19.6)
6.2 (5.6-7.0)

1.8(1.6-2.1)
3.4 (2.9-4.1)
1.9 (1.5-2.5)

1.0 (0.0-2.0)
2.0 (-1.0-4.0)

15.0 (34)
45.8 (104)
39.2 (89)

NGT without depression

N= 1342
(84.9%)

30.6+3.8
6.1(81)
46.1 (619)

0.9 (12)
3.2 (43)
14.9 (198)
43.4 (576)
37.5 (498)

94.0 (1258)
2.9 (39)
11.2 (146)

0.7.(9)
242144

9.0 (6.4-12.7)
4.7 (4.2-5.2)

1.8 (1.6-2.0)
2.4 (2.0-2.9)
1.0 (0.8-1.2)

4.3 (4.1-4.5)
6.8 (5.9-7.8)
6.0 (5.1-6.8)
30.1(27.9-32.2)
4.9 (4.7-5.1)
11.7 (8.5-16.3)
6.3 (5.7-7.1)

1.9 (1.7-2.3)
3.5(2.9-4.2)
1.8 (1.4-2.2)

1.0 (0.0-2.0)
2.0 (0.0-4.0)

16.5 (214)
47.5 (615)
36.0 (467)

p-value

0.332
<0.001
0.354
<0.001

<0.001
0.044
0.015

0.017

0.003

0.041
0.963

0.026
0.489
0.020

0.031
0.124
0.049
0.004

0.015
0.152

<.001
0.306
<.001

0.851
0.243
0.631
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Total work 0.0 (0.0-480.0) 0.0 (0.0-600.0) 0.207

Total transport 297.0 (66.0-693.0) 346.5 (99.0-792.0) 0.177
Total garden+household 840.0 (330.0-2160.0) 720.0 (270.0-1470.0) 0.041
Total leisure 99.0 (0.0-420.0) 198.0 (0.0-495.0) 0.042
Total walking 594.0 (198.0-1056.0) 519.7 (198.0-1188.0) 0.882
Total moderate 1350.0 (570.0-3030.0) 1200.0 (540.0-2580.0) 0.346
Total Vigorous 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.169
Total overall 2211.0(1116.0-4836.0) 2203.5 (1137.0- 4360.0) 0.602
Delivery
% Excessive GWG (first visit — 37.1(79) 29.4 (345) 0.083
deIivery)b
% Excessive GWG 46.8 (95) 38.9 (439) 0.090
(prepregnancy — delivery) €
Gestational age (weeks) 394+1.6 393+1.6 0.640
% Preeclampsia 3.4 (8) 1.5 (20) 0.046
% Gestational hypertension 3.4 (8) 4.4 (59) 0.453
% Preterm delivery 4.7 (11) 5.4 (72) 0.654
% Induction labor 31.7 (75) 24.7 (330) 0.023
% Forceps or vacuum 12.2 (29) 12.3(165) 0.961
% Cesarean sections (total) 21.1 (50) 19.9 (266) 0.674
% Macrosomia (>4Kg) 11.0(26) 9.2 (123) 0.385
% LGA 11.4 (27) 13.0 (174) 0.499
% SGA 5.5(13) 4.9 (65) 0.682
% Apgar 10min <7 0.0 (0) 1.1 (15) 0.102
%Shoulder dystocia 0.4 (1) 1.3(17) 0.257
% Congenital anomaly 3.0(7) 4.3 (57) 0.356
% Respiratory Distress 0.8(2) 1.0(13) 0.849
syndrome
%Neonatal hypoglycemia 3.1(5) 4.1 (35) 0.664
< 2.2 mmol/l
% Neonatal jaundice 19.5(33) 19.1(182) 0.916
% NICU admission 11.2 (26) 9.2 (123) 0.352
Days on NICU 9.6+18.8 8.3+13.0 0.636
Postpartum
SF-36
Physical functioning 85.0 (75.0- 95.0) 90.0 (85.0- 100.0) <0.001
Role physical 62.5 (43.7- 93.7) 87.5 (68.7- 100.0) <0.001
Role Emotional 66.7 (41.7- 83.3) 100.0 (75.0- 100.0) <0.001
Energy 43.7 (37.5- 56.2) 62.5 (50.0- 75.0) <0.001
Emotional well-being 65.0 (55.0- 70.0) 70.0 (65.0- 75.0) <0.001
Social functioning 62.5 (50.0- 87.5) 87.5 (75.0- 100.0) <0.001
Pain 77.5 (66.2- 90.0) 90.0 (77.5- 100.0) <0.001
General Health 65.0 (50.0- 75.0) 75.0 (65.0- 85.0) <0.001
Health Transition 50.0 (25.0- 50.0) 50.0 (50.0- 50.0) 0.054

NGT: normal glucose tolerance; OR: odds ratio; Cl: confidence interval; BMI: Body Mass Index; OGTT: oral
glucose tolerance test; HDL: high-density lipoprotein; LDL: low-density-lipoprotein; TG: triglycerides; MET:
metabolic equivalent of task; GWG: gestational weight gain; LGA: large-for-gestational age infant; SGA: small-

for-gestational age infant; NICU: neonatal intensive care unit; IFG: impaired fasting glycemia; IGT: impaired
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glucose tolerance; SF-36: 36-Iltem Short Form Health Survey; CES-D: Center for Epidemiologic Studies —
Depression. Lifestyle score: physical activity subscale ranges from -1 to +5 and diet subscale ranges from -12 to
+15. Overweight: BMI 225-29.9 Kg/m?; Obesity: BMI =30 Kg/m?2. Categorical variables are presented as
frequencies %(n); continuous variables are presented as mean 1SD if normally distributed and as median + IQR
if not normally distributed; Odds ratios with 95% confidence intervals are presented for significant differences;

Differences are considered significant at p-value <0.05.

®For these variables, data were missing in 10-15% of all participants

“For this variable, data was missing in 15-20% of all participants
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Table 4: Characteristics of depressed versus non-depressed women in the total cohort

General characteristics
Mean age (years)
% Non-Caucasian
% Multiparity
% Highest Education®:
Primary school
Till 15 years
High school
Bachelor
Master

Paid job

% Smoking during pregnancy
History of depression

BMI at first prenatal visit
(Kg/m?°)

24-28 weeks of pregnancy
Fasting glycaemia (mmol/I)
1-hour glucose OGTT
(mmol/I)

2-hour glucose OGTT
(mmol/I)

HbAlc (mmol/mol, %)

Fasting Total Cholesterol
(mmol/I)
Fasting HDL (mmol/I)
Fasting LDL (mmol/l)
Fasting TG (mmol/l)
Lifestyle score:

Physical activity

Diet
METs category®:

Low

Moderate

High
Delivery
% Excessive GWG (first visit —
delivery)b
% Excessive GWG
(prepregnancy — delivery)®
Gestational age (weeks)
% Preeclampsia
% Gestational hypertension
% Preterm delivery
% Induction labor
% Forceps or vacuum
% Cesarean sections (total)

Depressed women

N=293
(16.1%)

30.7+4.7
21.2 (62)
50.5 (148)

2.1(6)
9.6 (27)
26.0 (73)
35.9 (101)
26.3 (74)

80.3 (233)
6.8 (20)
2.7 (8)
25.7+5.0

4.4 (4.2-4.7)
7.3 (6.1-8.5)

6.4 (5.4-7.6)

31.1(29.0-33.3)
5.0 (4.8-5.2)
6.1 (5.5-7.0)

1.8 (1.6-2.1)
3.3 (2.8-4.0)
2.0 (1.5-2.5)

1.0 (0.0-2.0)
2.0 (-1.0-4.0)

16.5 (46)
45.9 (128)
37.6 (105)

34.1(87)
44.5 (109)

393+1.6
2.8(8)
3.8(11)
5.2 (15)
30.6 (88)
12.2 (35)
22.9 (66)

Non-depressed women
N= 1530
(83.9%)

30.8+3.9
7.4 (112)
47.0 (719)

1.0 (15)
3.4 (51)
15.7 (237)
42.5 (641)
37.4 (563)

93.6 (1425)
3.0 (46)
0.9 (13)
24.5+4.6

4.3 (4.1-4.6)
7.1(6.1-8.2)

6.2 (5.2-7.1)

30.1(29.0-32.2)
4.9 (4.8-5.1)
6.3 (5.7-7.1)

1.9 (1.7-2.3)
3.5(2.9-4.1)
1.8 (1.5-2.3)

1.0 (0.0-2.0)
2.0(0.0-4.0)

16.6 (245)
46.9 (691)
36.5 (539)

28.1 (375)
37.3 (478)

39.2+1.6
1.5 (23)
4.3 (65)
5.6 (85)
26.4 (403)
12.2 (186)
20.4 (311)

p-value

0.373
<0.001
0.269
<0.001

<0.001
0.001
0.012
<0.001

0.002
0.042

0.006
<0.001
0.063

<0.001
0.087
<0.001

0.970
0.032
0.939

0.147
0.093

0.901
0.132
0.716
0.821
0.146
0.980
0.336
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% Macrosomia (>4Kg)
% LGA
% SGA
% Apgar 10min <7
%Shoulder dystocia
% Congenital anomaly
% Respiratory Distress
syndrome
%Neonatal hypoglycemia
< 2.2 mmol/I
% Neonatal jaundice
% NICU admission
Days on NICU
Postpartum
SF-36
Physical functioning
Role physical
Role Emotional
Energy
Emotional well-being
Social functioning
Pain
General Health
Health Transition

OR: odds ratio; Cl: confidence interval;; BMI: Body Mass Index; OGTT: oral glucose tolerance test; HDL: high-

10.1 (29)
11.9 (34)
4.9 (14)
0.0 (0)
0.7 (2)
3.2(9)
0.7 (2)

4.0 (8)

18.0 (36)
10.9 (31)
8.9+17.3

85.0 (70.0- 95.0)
68.8 (43.8- 93.8)
66.7 (50.0- 100.0)
50.0 (37.5- 56.2)
65.0 (55.0- 70.0)
75.0 (50.0- 87.5)
77.5 (67.5- 100.0)
65.0 (50.0- 75.0)
50.0 (25.0- 50.0)

9.1(138)
12.9 (197)
4.9 (75)

18.8 (204)
9.9 (150)
8.1+12.4

90.0 (85.0- 100.0)
87.5 (68.8- 100.0)
100.0 (75.0- 100.0)
62.5 (50.0- 75.0)
70.0 (65.0- 75.0)
87.5 (75.0- 100.0)
90.0(77.5-100.0)
75.0 (65.0- 85.0)
50.0 (50.0- 50.0)

0.565
0.612
0.968
0.081
0.469
0.359
0.638

0.318

0.844
0.585
0.819

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.057

density lipoprotein; LDL: low-density-lipoprotein; TG: triglycerides; MET: metabolic equivalent of task; GWG:

gestational weight gain; LGA: large-for-gestational age infant; SGA: small-for-gestational age infant; NICU:

neonatal intensive care unit; IFG: impaired fasting glycemia; IGT: impaired glucose tolerance; SF-36: 36-ltem

Short Form Health Survey; CES-D: Center for Epidemiologic Studies — Depression. Lifestyle score: physical

activity subscale ranges from -1 to +5 and diet subscale ranges from -12 to +15. Overweight: BMI >25-29.9

Kg/m?; Obesity: BMI 230 Kg/m?2. Categorical variables are presented as frequencies %(n); continuous variables

are presented as mean +SD if normally distributed and as median £ IQR if not normally distributed; Differences

are considered significant at p-value <0.05.

®For these variables, data were missing in 5-10% of all participants

®For these variables, data were missing in 10-15% of all participants

“For this variable, data was missing in 15-20% of all participants
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Table 5: The association between antenatal depression and pregnancy outcomes in the total
cohort

OR or MD (95% ClI) p-value
Excessive GWG (first visit - delivery) 1.33 (1.00;1.77) 0.051
Excessive GWG (prepregnancy - delivery) 1.36(1.03; 1.79) 0.033

Gestational age (weeks) 0.03 (-0.17;0.24) 0.747
Preeclampsia 1.87 (0.83;4.23) 0.131
Gestational Hypertension 0.90(0.47;1.72) 0.740
Preterm Delivery 0.95 (0.54;1.67) 0.851
Induction Labor 1.27 (0.96;1.67) 0.094
Forceps or vacuum 1.01 (0.69;1.48) 0.972
Caesarean section (total) 1.18 (0.87;1.60) 0.283
Planned CS 1.01 (0.67;1.53) 0.963
Emergency CS (during labor) 1.32(0.89;1.94) 0.167
Postpartum blood loss

> 500m! 1.05 (0.78;1.42) 0.753
> 1000ml 1.32(0.63;2.77) 0.461
Macrosomia (>4Kg) 1.19 (0.79;1.80) 0.402
LGA 0.93 (0.63;1.37) 0.698
SGA 1.00 (0.56;1.79) 0.997
Shoulder Dystocia 0.59 (0.14;2.56) 0.483
Congenital anomaly 0.73 (0.36;1.48) 0.378
Respiratory Distress Syndrome 0.71 (0.16;3.12) 0.650
Neonatal hypoglycemia < 2.2 mmol/I 0.67 (0.32;1.42) 0.296
Neonatal Jaundice 0.98 (0.66;1.45) 0.903
NICU admission 1.13(0.75;1.71) 0.547
Days on NICU 0.83 (-4.52;6.19) 0.759

OR: odds ratio; MD: mean difference; GWG: gestational weight gain; CS: cesarean sections; LGA: large-for-

gestational age infant; SGA: small-for-gestational age infant; NICU: neonatal intensive care unit; Odds ratios

with 95% confidence intervals are presented for binary outcomes whereas mean differences with 95%

confidence intervals are presented for continuous pregnancy outcomes; An odds ratio > (<) 1 means a higher

(lower) risk of the event for depressed participants. A mean difference > (<) 0 means a higher (lower) outcome

level for depressed participants. Differences are considered significant at p-value <0.05.
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Figure 1: Association between gestational weight gain and the probability of depressive symptoms

A. With gestational weight gain based on self-reported prepregnancy weight

0.51

0.4

0.3

0.2

Probability depression

0.1

0.0

T T
-10 -5 0 5 10 15 20 25 30
Weight change (prepregnancy - delivery)

Dotted lines: 95% confidence interval. Weight change (in kgs) was determined with respect to the
self-reported prepregnancy weight.

B. With gestational weight gain based on weight at first visit (6-14 weeks of pregnancy)

0.51

0.4

0.3

0.2 |

Probability depression

0.14

0.0

T T
-10 -5 0 5 10 15 20 25 30
Weight change (first visit - delivery)

Dotted lines: 95% confidence interval. Weight change (in kgs) was determined with respect to the
weight measured at first visit in early pregnancy.
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