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Abstract

Background: There is evidence that women with gestational diabetes are at increased risk of the common
mental disorders of anxiety and depression. The COVID-19 pandemic may have exerted an additional burden
on the mental health of this population. The aim of this analysis was to compare levels of symptoms of common
mental disorders and experiences during the COVID-19 pandemic between pregnant and postnatal women
exposed and unexposed to gestational diabetes.
Methods: Cross-sectional study utilizing quantitative data from an online survey administered across 10
countries to women who were pregnant or up to 6 months postpartum from 15 June to October 31, 2020.
Women self-reported gestational diabetes and completed the Edinburgh Postnatal Depression Scale and GAD-7
(Generalized Anxiety Disorder 7 items) measures. The COPE-IS (Coronavirus Perinatal Experiences–Impact
Survey) tool was also administered. Complete case analyses were conducted on a sample of 7,371 women.
Results: There was evidence of an association between gestational diabetes and increased levels of depression
symptoms, which was robust to adjustment for age, education, and employment status. There was only evidence
of an association with anxiety in postnatal women. There was also evidence that women with gestational
diabetes, particularly those in the postnatal period, experienced higher levels of pandemic-related distress,
although they did not experience higher levels of COVID-19 infection in this sample.
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Conclusions: The increased risk of common mental disorders in women with gestational diabetes underscores
the importance of integrated physical and mental health care for pregnant and postnatal women both during and
beyond the pandemic. Clinical Trial Registration no. NCT04595123.
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Introduction

The common mental disorders of anxiety and depres-
sion are the commonest morbidities of the perinatal

period (during pregnancy and up to 1 year postpartum), af-
fecting between 5% and 10% of women during this time.1

Perinatal anxiety and depression are frequently co-morbid.2

There is some evidence to support an association between
perinatal common mental disorders and gestational diabetes
mellitus (GDM), with evidence for an increased risk of an-
tenatal and postnatal depression in women with GDM.3 GDM
is diabetes that occurs for the first time during pregnancy and
has a global prevalence of between 5% and 10%.4

A range of potential mechanisms may underpin this rela-
tionship between GDM and common mental disorders, in-
cluding biological mechanisms such as inflammation and the
psychosocial stressors associated with receiving a diagnosis of
diabetes during pregnancy. Both GDM and perinatal common
mental disorders are associated with a range of potential ad-
verse outcomes for women and children, including an in-
creased risk of obstetric and neonatal complications.1,4

Since the advent of the COVID-19 pandemic, women in
the perinatal period have been experiencing a range of
stressors impacting their mental health and wellbeing. These
include reduced contact with friends, family, and health and
social care services during a time when women may need it
most, alongside the anxiety of becoming infected with
COVID-19 and transmitting the virus to their baby.5,6 Indeed
there is now a growing body of evidence that symptoms of
anxiety and depression have increased in the perinatal pop-
ulation compared to prepandemic levels.7–11

Given that women with GDM may be at an increased risk of
perinatal anxiety and depression, we hypothesized that they may
also be at an increased risk during the pandemic; the pandemic
may exert an additional adverse impact on mental health in
women with GDM, particularly as they may be more vulnerable
to some of the aforementioned risk factors. For example, there
have been concerns about an increased risk of COVID-19 in-
fection and more severe disease in those with diabetes; there is
now some evidence that GDM is associated with an increased
risk of COVID-19 infection and more severe disease.12,13

Women with GDM may also be even more in need of
contact with health services to support their physical and
mental health during pregnancy. Yet there has been limited
exploration of the mental health and wellbeing of women
with GDM during the pandemic. Thus, the aim of this anal-
ysis was to compare both levels of symptoms of common
mental disorders and exposure to COVID-19 during the pan-
demic among perinatal women with versus without GDM.

Methods

Sample

This analysis utilized quantitative survey data collected in
adult pregnant and postnatal (up to 6 months following de-

livery) women from 15 June to 31 October, 2020, during
baseline data collection for the observational international
study ‘‘Impact of the COVID-19 Pandemic on Perinatal
Mental Health (Riseup-PPD-COVID-19)’’. Women were
recruited through social media advertising (e.g., Instagram),
networks of organizations, policymakers, local organizations,
and other stakeholders. Participants who voluntarily provided
informed consent completed the online questionnaire by us-
ing the project website link (https://momsduringcovid.org/).
Participants did not receive any compensation. Ethical ap-
proval was obtained from all participating countries and all
data were completely anonymized according to the Helsinki
Declaration of Research. The survey method has been pre-
viously described in detail elsewhere.14

Details of how the sample was derived are displayed in
Figure 1. From an original 15,611 respondents, 13,553 met eli-
gibility criteria and provided informed consent. A further 2,965
respondents were excluded due to high levels of incomplete data
(classified as not completing beyond question 2 of the survey),
incongruent data (e.g., date of birth indicates a child older than 6
months), or duplicate respondents. This gave an eligible sample
of 10,588. For the purposes of this analysis, two countries with a
very small sample (Albania and Bulgaria) were excluded, as this
meant that they provided negligible numbers of women with
GDM. After excluding participants with missing data on the
analysis variables, this gave a final sample of 7,371 women.

Measures

Sociodemographic variables. These included age of the
woman, marital and employment statuses, and education le-
vel. Women were also asked if they are experiencing or had
experienced GDM during pregnancy.

COVID-19-related variables. Experiences of women
during the pandemic were assessed using the Coronavirus
Perinatal Experiences–Impact Survey (COPE-IS).15 In this
study, the variables included were as follows: (1) diagnosis of
and/or any symptoms compatible with COVID-19 (yes/no)
and (2) COVID-19 concerns and distress (five items): (i)
relating to one’s own health, (ii) child’s health, (iii) impact on
employment and finances, (iv) impact on daily life, and (v)
overall level of distress. Each of these items was Likert scale
rated from 1 (no distress) to 7 (highly distressed). Psycho-
metric properties of COPE-IS are not yet available.15 Re-
searchers from each country involved in the study performed
the translation and cultural adaptation of questionnaires from
English into the official language of their country.

Symptoms of depression. The Edinburgh Postnatal De-
pression Scale (EPDS) was used to enquire about common
symptoms of depression.16 The EPDS is a 10-item self-report
scale used during the perinatal period. Each item is scored on
a 4-point scale (from 0 to 3), giving a total score out of 30,
with higher scores indicating higher levels of depression
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symptoms. Recent research suggests that an EPDS cutoff value
of 11 maximizes both sensitivity and specificity for ‘‘caseness’’
(not necessarily a disorder), with a cutoff of 13 being less
sensitive, but more specific.17 Thus, 11 was used as a threshold,
but 13 was also used to identify higher symptom levels.

The reliability for this scale was good. Cronbach’s a was
0.882 for the entire sample and 0.882 and 0.881 for pregnant
and postnatal women, respectively. The reliability by country
and the range from minimum to maximum in EPDS scores
are shown in the Supplementary Tables S1A and S2A.

Symptoms of anxiety. The Generalized Anxiety Dis-
order 7-item (GAD-7) measure of Generalized Anxiety
Disorder symptoms was used in the survey to enquire about
anxiety.18 It has shown good reliability and construct validity
in pregnancy and the postnatal period.19,20 It is a self-report
scale consisting of 7 items, each scored from 0 to 3, giving a
total score out of 21; higher scores indicate higher levels of
anxiety symptoms. It has been suggested that a cutoff of 10 be
used as an indicator of anxiety ‘‘caseness’’.18 The reliability
for the GAD-7 in our sample was good. Cronbach’s a coeffi-
cient was 0.903 for the entire sample and 0.902 and 0.903 for
pregnant and postnatal women, respectively. The reliability by
country and the range from minimum to maximum in GAD
scores are shown in Supplementary Tables S3A and S4A.

Statistical analysis

Survey data were manually checked for accuracy and con-
sistency before analysis. Normality of the data was explored
through the Q-Q plot graph and through the skewness and
kurtosis statistics. They all confirmed normal distribution of the
data. Data were analyzed using SPSS version 26.0 statistical
software. Descriptive data analyses were performed to report
frequencies and percentages for categorical data and means and
standard deviations (SD) for continuous variables.21 Differences
between included versus excluded participants were explored
using the v2 statistic (between categorical variables) or Stu-
dent’s t-test (when the dependent variable was continuous). In
addition, differences between COVID-19-related variables and
perinatal depression and anxiety by GDM status were examined
using the v2 statistic (between categorical variables) or Stu-
dent’s t-test (with a continuous variable as dependent).

Effect sizes were presented following the interpretation
proposed by Cramer’s V and Cohen’s d as follows: 0–0.19:
negligible, 0.20–0.49: small, 0.50–0.79: medium, and 0.80
and above: high.22 To control for the effect of country as a
cluster over the relationships between the exposure and the
outcomes, linear and logistic multilevel regression analyses,
stratified by pregnant or postnatal status, were performed for
continuous and categorical variables, respectively. A null

FIG. 1. Flow diagram of
participants in the study.
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model to test the adequacy of the inclusion of country as a
cluster was performed before this. In addition, analyses in-
volving mental health measures were adjusted for the relevant
confounders of age, education, employment status, the date of
survey completion, and for the pregnant subgroup, gestational
age, as per the principles of confounder selection.23 All
p-values were two sided and considered significant below
0.05. All confidence intervals (CI) were reported at 95%.

Sensitivity analyses

Women who responded to the survey in the postnatal pe-
riod and based on their date of delivery were likely to have
experienced GDM before the onset of the pandemic in March
2020, were removed from the group of women with GDM in
the comparison of EPDS and GAD-7 continuous scores be-
tween those with and without GDM. A second sensitivity
analysis involved removing women who reported a history of
diabetes (pregestational diabetes) from the sample.

Results

Sample characteristics

Characteristics of the sample are presented in Table 1. The
mean age of participants was 32 years. Around 45.6% of the
women were pregnant at the time of baseline survey com-
pletion and 54.4% were up to 6 months postnatal. For preg-
nant women, the mean gestational age in weeks was 27.27
(SD 8.5). Approximately 9.6% of the women reported being
diagnosed with GDM. The majority (96.7%) of the sample
reported being married or co-habiting with a partner. Sixty-
nine percent of women were in employment; this included
maternity leave. Around 72.7% of the sample had a higher
education (college degree or higher).

The sample included women from Brazil, Chile, Cyprus,
Greece, Israel, Malta, Portugal, Spain, Turkey, and the Uni-
ted Kingdom. Approximately 10.2% of women reported
having been infected with COVID-19 themselves and 10.7%
had been in contact with somebody infected. Around 40.3%
of women in the sample scored ‡11 on the EPDS, with 29.9%
scoring ‡13. On the GAD-7, 23.5% scored ‡10.

Analysis of missing data

Supplementary Table S5A compares the characteristics of
the 7,371 included respondents to the 6,182 excluded among
the 13,553 participants who fulfilled inclusion criteria. The
analysis sample was older (mean age 32 years vs. 30 among
those excluded). The effect sizes for differences between
other variables were negligible (work status, stage of the
peripartum, GDM status, and level of distress about future
employment and finances related to the pandemic).

Symptoms of anxiety and depression in women
with versus without GDM

Table 2 compares levels of symptoms on the EPDS and
GAD-7 as both a continuous score and as a dichotomous
variable above or below the prespecified cutoff scores ad-
justed for cofounders and cluster effect (country). In pregnant
women, there was evidence of an association between GDM
and increased levels of depression ( p < 0.001), which was
robust to adjustment for age, education, employment status,

Table 1. Participant Characteristics

Participants,
N = 7,371

Age, years, M (SD) 31.85 (4.9)
Marital status, n (%)

Married or living with partner 7,126 (96.7)
Separated or divorced 43 (0.6)
Widowed or single 181 (2.5)
Other marital status 19 (0.3)
Missing 2 (0.0)

Work status, n (%)
Employed 5,088 (69.0)
Unemployed 1,123 (15.2)
Student 154 (2.1)
Looking after family or home 394 (5.3)
Other 531 (7.2)
Prefer not to say 81 (1.1)

Education level, n (%)
No education 15 (0.2)
Below secondary school level 139 (1.9)
Secondary school level 1,738 (23.6)
Higher education 5,357 (72.7)
Other 122 (1.7)

Country, n (%)
Brazil 851 (11.5)
Chile 440 (6.0)
Cyprus 460 (6.2)
Greece 698 (9.5)
Israel 494 (6.7)
Malta 260 (3.5)
Portugal 1,394 (18.9)
Spain 815 (11.1)
Turkey 1,421 (19.3)
United Kingdom 538 (7.3)

Perinatal period, n (%)
Pregnant 3,362 (45.6)
Postnatal 4,009 (54.4)

GDM, n (%)
Yes 709 (9.6)
No 6,662 (90.4)

Mental health measures
EPDS score, M (SD) 9.32 (6.0)
GAD-7 score, M (SD) 6.35 (5.2)
EPDS ‡11, n (%) 2,972 (40.3)
EPDS ‡13, n (%) 2,202 (29.9)
GAD-7 ‡ 10, n (%) 1,729 (23.5)

COVID-19 exposures
and symptoms, n (%)
Death of somebody

close to them (yes)
386 (5.2)

COVID-19 concerns
and distress, M (SD)
Own COVID-19-related

symptoms and/or potential illness
3.55 (2.1)

Child’s health 5.77 (1.38)
Future employment

and financial impact
4.57 (2.08)

Daily life impact 5.01 (1.49)
Overall level of distress 4.35 (1.71)

EPDS, Edinburgh Postnatal Depression Scale; GAD-7, General-
ized Anxiety Disorder 7 items; GDM, gestational diabetes mellitus;
SD, standard deviation.
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date of the survey, and gestational age. It must be noted that
there was no evidence of an association with anxiety symp-
toms, nor for depression defined as EPDS ‡13. Regarding
postnatal women, there was evidence of an association be-
tween GDM and increased levels of anxiety ( p < 0.001) and
depression ( p < 0.001), which was robust to adjustment for
age, education, employment status, and date of the survey.

Experiences of COVID-19 in women with versus
without GDM

There was no evidence of an association between GDM
and COVID-19 infection ( p = 0.819) in either pregnant or
postnatal women (Table 3). However, in pregnant women,
concerns about future employment and finances (adjusted
mean difference: 0.27; 95% CI 0.0205 to 0.519; p = 0.034)
were higher in women with GDM. In postnatal women, levels
of personal COVID-19-related distress (adjusted mean dif-
ference: 0.31; 95% CI 0.105 to 0.520; p = 0.003), concerns
about future employment and finances (adjusted mean dif-
ference: 0.22; 95% CI 0.027 to 0.418; p = 0.026), and overall
level of distress (adjusted mean difference: 0.19; 95% CI
0.029 to 0.359; p = 0.021) were higher in women with GDM
versus without GDM.

Sensitivity analyses

Removal from the GDM group of those participants
(N = 30) who were postnatal and experienced GDM before
the pandemic resulted in little change to mean scores on the

EPDS and GAD-7 in the GDM group; there remained evi-
dence of an association between GDM and higher levels of
anxiety and depression (Table 4).

When women who reported a history of diabetes before
pregnancy (N = 310) were removed from the analysis, there
was less evidence than had been observed in the primary
analysis, of an association between GDM and depression
symptoms (Table 5).

Discussion

Main findings

In this sample of 7,371 perinatal women surveyed during
the COVID-19 pandemic, a cross-sectional association was
observed between self-reported GDM and increased levels of
depression symptoms during pregnancy and anxiety and de-
pression symptoms postpartum. Women with GDM also
experienced higher levels of pandemic-related distress, par-
ticularly postpartum, which may help to explain the greater
differences between women with versus without GDM in the
postpartum than during pregnancy. Women with GDM did
not appear to have experienced higher levels of COVID-19
infection.

Strengths and limitations

This is the first study to investigate the relationship between
GDM and common mental disorders during the COVID-19
pandemic. The analysis also considered differences across

Table 2. Mental Health Symptoms in Women With Versus Without Gestational Diabetes Mellitus

Pregnant women

GDM
Adjusted mean

diff./ORa (95% CI) p
Adjusted mean

diff./ORb (95% CI) pYes (N = 217) No (N = 3,091)

EPDS score, M (SD) 9.56 (6.20) 8.57 (5.84) 0.89 (0.174 to 1.615) 0.015 0.89 (0.156 to 1.633) 0.018
GAD-7 score, M (SD) 6.27 (5.23) 5.80 (4.92) 0.47 (-0.108 to 1.081) 0.119 0.426 (-0.185 to 1.036) 0.172
EPDS ‡11, n (%)

Ref. (yes)
117 (43.2) 1,093 (35.4) 1.36 (1.058 to 1.758) 0.017 1.34 (1.028 to 1.749) 0.030

EPDS ‡13, n (%)
Ref. (yes)

84 (31) 801 (25.9) 1.26 (0.958 to 1.651) 0.099 1.25 (0.9401 to 1.663) 0.125

GAD-7 ‡ 10, n (%)
Ref. (yes)

62 (22.9) 603 (19.5) 1.25 (0.926 to 1.700) 0.143 1.21 (0.878 to 1.661) 0.247

Postnatal women

GDM
Adjusted mean

diff./ORa (95% CI) p
Adjusted mean

diff./ORc (95% CI) pYes (N = 438) No (N = 3,571)

EPDS score, M (SD) 10.65 (6.18) 9.79 (6.01) 0.68 (0.090 to 1.261) 0.024 0.75 (0.155 to 1.337) 0.013
GAD-7 score, M (SD) 7.71 (5.60) 6.67 (5.33) 0.82 (0.303 to 1.328) 0.002 0.86 (0.341 to 1.377) 0.001
EPDS ‡11, n (%)

Ref. (yes)
217 (49.5) 1,545 (43.3) 1.23 (1.004 to 1.509) 0.045 1.24 (1.006 to 1.527) 0.044

EPDS ‡13, n (%)
Ref. (yes)

166 (37.9) 1,151 (32.2) 1.23 (1.001 to 1.523) 0.048 1.28 (1.030 to 1.582) 0.026

GAD-7 ‡ 10, n (%)
Ref. (yes)

146 (33.3) 918 (25.7) 1.37 (1.097 to 1.700) 0.005 1.41 (1.127 to 1.767) 0.003

aAdjusted for cluster effect (country).
bAdjusted for cluster effect (country) and covariates (age, educational level, work status, survey date, and gestational age).
cAdjusted for cluster effect (country) and covariates (age, educational level, work status, and survey date).
95% CI, 95% confidence interval; OR, odds ratio.
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a number of COVID-19-related variables, which may affect
mental health. This was done in a large sample, including
participants from across 10 different countries. Well-validated
instruments were used to measure mental health, which also
exhibited adequate levels of reliability in this sample.

Nonetheless, the findings must be interpreted with caution.
First, many of the effect sizes were small. Moreover, the ev-
idence for a relationship between GDM and increased levels of
symptoms represents cross-sectional associations; research
suggests that the association between GDM and common
mental disorders may be complex and bidirectional.3,24 There
were also no measures of prepandemic mental health in this
sample; so it is unclear the extent to which the increased levels

of anxiety and depression in women with GDM are due to
factors relating to the pandemic, although the GDM group had
higher levels of pandemic-related distress.

Other limitations inherent in an observational study de-
sign, which restrict causal inference, are the issues of bias and
confounding. One potential source of bias is that from
missing data, although a comparison of included versus ex-
cluded participants did not reveal differences with a signifi-
cant effect size, except age, with included participants being
older than excluded. While analyses were adjusted for a range
of hypothesized sociodemographic confounders of the asso-
ciation between GDM and mental health, another important
potential confounder is ethnicity; there is an increased risk of

Table 3. COVID-19-Related Variables in Women With Versus Without Gestational Diabetes Mellitus

Pregnant women

GDM

Adjusted OR/mean diff.a (95% CI) pYes (N = 217) No (N = 3,091)

COVID-19 exposures and symptoms; n (%)
Infected or having symptoms

of COVID-19 (Ref. yes)
24 (8.9) 301 (91.1) 0.90 (0.577 to 1.400) 0.637

COVID-19 concerns and distress, M (SD)
Own COVID-19-related symptoms

and/or potential illness
3.56 (2.12) 3.52 (2.07) 0.15 (-0.102 to 0.392) 0.250

Child’s health 5.89 (1.24) 5.80 (1.34) 0.12 (-0.084 to 0.316) 0.255
Future employment and financial impact 4.61 (2.15) 4.41 (2.09) 0.27 (0.0205 to 0.519) 0.034
Daily life impact 4.90 (1.58) 4.88 (1.49) -0.02 (-0.184 to 0.179) 0.981
Overall level of distress 4.21 (1.73) 4.14 (1.69) 0.06 (-0.144 to 0.268) 0.556

Postpartum women

GDM

Adjusted OR/mean diff.a (95% CI) pYes (N = 438) No (N = 3,571)

COVID-19 exposures and symptoms; n (%)
Infected or having symptoms

of COVID-19 (Ref. yes)
50 (11.4) 376 (10.5) 0.98 (0.715 to 1.353) 0.919

COVID-19 concerns and distress, M (SD)
Own COVID-19-related symptoms

and/or potential illness
3.87 (2.19) 3.55 (2.13) 0.31 (0.105 to 0.520) 0.003

Child’s health 5.80 (1.47) 5.73 (1.42) 0.11 (-0.063 to 0.274) 0.221
Future employment and financial impact 4.93 (2.04) 4.66 (2.05) 0.22 (0.027 to 0.418) 0.026
Daily life impact 5.17 (1.41) 5.10 (1.49) 0.03 (-0.109 to 0.178) 0.637
Overall level of distress 4.73 (1.68) 4.49 (1.72) 0.19 (0.029 to 0.359) 0.021

aAdjusted for cluster effect (country).

Table 4. Sensitivity Analysis, Excluding Those Who Were Postpartum and Experienced Gestational

Diabetes Mellitus Before the COVID-19 Pandemic (N = 30)

GDM
Adjusted mean

diff./ORa (95% CI) p
Adjusted mean

diff./ORb (95% CI) pYes (N = 408) No (N = 3,571)

EPDS score, M (SD) 10.63 (6.15) 9.78 (6.00) 0.65 (0.047 to 1.256) 0.035 0.73 (0.115 to 1.338) 0.020
GAD-7 score, M (SD) 7.66 (5.55) 6.65 (5.31) 0.75 (0.219 to 1.277) 0.006 0.79 (0.249 to 1.321) 0.004
EPDS ‡11, n (%) Ref. (yes) 205 (50.2) 1,500 (43.1) 1.26 (1.024 to 1.558) 0.029 1.27 (1,02 to 1.58) 0.028
EPDS ‡13, n (%) Ref. (yes) 155 (38.0) 1,118 (32.1) 1.24 (0.998 to 1.537) 0.053 1.28 (1.027 to 1.602) 0.028
GAD-7 ‡ 10, n (%) Ref. (yes) 133 (32.6) 889 (25.6) 1.31 (1.041 to 1.640) 0.021 1.35 (1.067 to 1.702) 0.012

aAdjusted for cluster effect (country).
bAdjusted for cluster effect (country) and covariates (age, educational level, work status, survey date, and gestational age).
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GDM, and possibly perinatal common mental disorders, in
Black and South Asian women.25,26 However, unfortunately,
the survey only asked respondents whether or not they were
born in the country in which the survey was administered,
which is not indicative of ethnic group.

While the sample is drawn from a range of European and
South American countries, representing a range of settings, it
is also important to note that different countries may have
been experiencing the pandemic in different ways during the
period of data collection; for example, the onset of the pan-
demic in South America lagged behind Europe.27 Stratifica-
tion of analyses by country was considered, but would have
resulted in a number of very small subsamples.

Findings in context

In this sample, around 40% of participants scored ‡11 on
the EPDS, with 30% scoring ‡13. Approximately 24% scored
‡10 on the GAD-7. It is important to note that questionnaire
measures of mental disorder can only ever provide infor-
mation on levels of symptoms, with ‘‘caseness’’ reflected
above a prespecified threshold score. This does not equate
with a clinician-diagnosed disorder. Nonetheless, these levels
are somewhat higher than would be expected in the perinatal
population.28,29 This may be a result of pandemic-related
stressors. These include changes to maternity care delivery,
social isolation, uncertainty surrounding the effect of
COVID-19 infection on pregnant and breastfeeding women
and their developing infants, and increases in domestic vio-
lence and abuse.5,6

Indeed, levels of common mental disorder symptoms in
this analysis are similar to that of a recent meta-analysis of
studies conducted during the pandemic, although conversely
to this analysis, anxiety levels were higher compared with
depression in the meta-analysis.8 Another factor impacting
the estimates in this analysis is the study design; surveys may
over-represent those who are particularly distressed and keen
to voice their distress. Moreover, the convenience nature of
the survey sample is reflected in the participant characteris-
tics, which suggest relatively low levels of socioeconomic
deprivation (73% reported achieving higher education).

The frequency of self-reported GDM in the sample of
around 10% equates to wider population prevalence,4 sug-
gesting face validity of the self-report measure utilized in the
survey. However, it should be acknowledged that diagnostic
criteria differ substantially between countries.4 Moreover,
the change in results observed in sensitivity analysis, ex-
cluding women who reported experiencing diabetes before
pregnancy, suggests that women with pregestational diabetes
erroneously reporting gestational diabetes may have influ-
enced the results. The body of research exploring the rela-
tionship between GDM and mental health is growing,
although findings are mixed as to whether or not there is an
increased risk of perinatal common mental disorders in those
with GDM.3 A range of mechanisms have been postulated,
including biological ones such as inflammation.

However, qualitative research has also explored the
thoughts and feelings of women experiencing GDM, such as
guilt and fear,30,31 which may also impact their mental health.
The finding in this analysis that women with GDM experience

Table 5. Sensitivity Analysis, Excluding Those Who Reported a History of Diabetes (N = 310)

Pregnant women

GDM
Adjusted mean

diff./ORa (95% CI) p
Adjusted mean

diff./ORb (95% CI) pYes (N = 211) No (N = 3,014)

EPDS score, M (SD) 9.01 (6.08) 8.56 (5.83) 0.38 (-0.422 to 1.191) 0.350 0.41 (-0.412 to 1.235) 0.327
GAD-7 score, M (SD) 5.82 (5.01) 5.77 (4.92) 0.01 (-0.660 to 0.671) 0.987 -0.03 (-0.708 to 0.653) 0.936
EPDS ‡11, n (%)

Ref. (yes)
82 (38.9) 1,061 (35.2) 1.16 (0.866 to 1.545) 0.325 1.15 (0.851 to 1.555) 0.364

EPDS ‡13, n (%)
Ref. (yes)

61 (28.9) 775 (27.5) 1.16 (0.849 to 1.583) 0.352 1.19 (0.862 to 1.647) 0.268

GAD-7 ‡ 10, n (%)
Ref. (yes)

41 (19.4) 584 (19.4) 1.01 (0.704 to 1.443) 0.967 0.97 (0.663 to 1.404) 0.853

Postpartum women

GDM
Adjusted mean

diff./ORa (95% CI) p
Adjusted mean

diff./ORc (95% CI) pYes (N = 438) No (N = 3,571)

EPDS score, M (SD) 10.32 (6.12) 9.78 (6.00) 0.38 (-0.263 to 1.017) 0.249 0.49 (-0.151 to 1.139) 0.133
GAD-7 score, M (SD) 7.62 (5.62) 6.65 (5.31) 0.72 (0.159 to 1.279) 0.012 0.79 (0.221 to 1.35) 0.006
EPDS ‡11, n (%)

Ref. (yes)
167 (46.6) 1,500 (43.1) 1.10 (0.880 to 1.377) 0.339 1.13 (0.900 to 1.422) 0.290

EPDS ‡13, n (%)
Ref. (yes)

128 (35.8) 1,118 (32.1) 1.13 (0.898 to 1.428) 0.294 1.17 (0.924 to 1.486) 0.191

GAD-7 ‡ 10, n (%)
Ref. (yes)

116 (32.4) 889 (25.6) 1.30 (1.024 to 1.660) 0.031 1.35 (1.054 to 1.728) 0.017

aAdjusted for cluster effect (country).
bAdjusted for cluster effect (country) and covariates (age, educational level, work status, survey date, and gestational age).
cAdjusted for cluster effect (country) and covariates (age, educational level, work status, and survey date).
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greater levels of pandemic-related distress suggests that there
may be additional stresses associated with the pandemic dis-
proportionately affecting those with GDM, which may affect
mental health. During the pandemic, women with GDM ex-
perienced a reduction in face-to-face health care and the un-
certainties associated with changes to clinical care guidelines,
including more remote delivery of care through telemedicine,
changes to GDM screening protocols, and delays to type 2
diabetes screening in the postpartum.32 The impact of such
changes on the physical and mental health of women with
GDM is not yet known.

Conclusions

Future research could usefully focus on exploring fur-
ther the experiences of women with GDM during the
pandemic. Greater understanding of these experiences
could inform initiatives aimed at providing more support
for this population to address sources of pandemic-related
distress. The findings of this analysis highlight the im-
portance of prompt and holistic assessment and manage-
ment of women in the perinatal period focusing on both
physical and mental health during the current pandemic
and beyond.
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