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Impact of the COVID-19 pandemic
on mental health of pregnant women
with diabetes mellitus and hypertension
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SUMMARY

OBJECTIVE: Psychological effects of the coronavirus disease 2019 (COVID-19) pandemic on pregnant women with diabetes and hypertension
are not yet studied. Besides the pregnancy, these women have additional risk factors for severe acute respiratory syndrome due to COVID-19
and are considered a particularly vulnerable, unique population. We aimed to assess their mental health during this pandemic.
METHODS: This is a cross-sectional study carried out at a Brazilian tertiary hospital. Women with pregnancies complicated by hypertension
and/or diabetes were evaluated. The primary outcome was anxiety, and depressive symptoms evaluated with the State-Trait Anxiety
Inventory and Patient Health Questionnaire. Perception of changing habits during quarantine was evaluated as a secondary outcome.
RESULTS: Seventy-nine patients were included. The prevalence of State-Trait Anxiety Inventory >40 was 79.7% and that of Patient Health
Questionnaire >10 was 59.2%. Lower social support was correlated with higher scores on both scales. Time spent with electronic devices
was perceived as greater by 62% of the women.

CONCLUSIONS: Pregnant women with diabetes and hypertension presented high levels of anxiety and depressive symptoms during the
COVID-19 pandemic. Considering that these symptoms can affect both the mother’s and offspring’s health, it is necessary to implement

tools to improve their mental health.
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INTRODUCTION

Anxiety disorders in pregnancy are frequent. Prolonged anxiety
during pregnancy has been associated with premature birth,
fetal growth restriction, and children’s behavioral problems!,
as well as maternal postpartum depression?.

In December 2019, a case series of respiratory syn-
dromes caused by a new coronavirus, a disease later named
COVID-19, was described in China. By May 2021, more
than 150 million cases had been confirmed in the world.

Since then, Brazil has recorded the second highest number

of deaths in the world. To fight the pandemic, measures of
hygiene care, social isolation, and use of face masks were
established. Social and financial repercussion of these res-
olutions contributed to the pandemic negative impact on
mental health, even to pregnant women. In this specific
group, there was also an increase in concerns such as poten-
tial exposure to the virus during appointments with health
care professionals, especially potential fetus complications in
case of infections. The severity of the psychological impact
of COVID-19 on pregnant women was shown in an Italian
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study that evaluated 100 patients, in which about two-thirds
presented exacerbation of anxiety symptoms?>.

Data suggest that people with hypertension and diabe-
tes are more likely to develop severe clinical presentations of
COVID-19“. Likewise, physiological changes during preg-
nancy can make pregnant women more vulnerable to serious
infections’. Thus, the emotional burden of the current pan-
demic may be greater in pregnant women with diabetes and
hypertension. In addition, treatment of these comorbidities is
hampered by the need for social isolation, which can lead to
changes in eating habits and an increase in sedentary lifestyle.

Considering that pregnant women with diabetes and hyper-
tension may be particularly vulnerable to the psychological
impact caused by the COVID-19 pandemic, and that there are
no studies focusing on this specific population. This study aimed
to evaluate the impact of adversities caused by the COVID-19
pandemic on mental health of this unique group.

METHODS

This is a cross-sectional study carried out at a public university
hospital in Southern Brazil. We included pregnant women with
one or more of the following diagnoses: gestational hyperten-
sion, chronic hypertension prior to pregnancy, pregestational
type 1 or type 2 diabetes, and gestational diabetes, regardless of
gestational age. Exclusion criteria were preeclampsia, eclamp-
sia, or ketoacidosis, since these are serious acute complications
that could be confounding factors.

Data collection was carried out by phone calls from July
to October 2020. Two trained interviewers were responsible
for the calls that lasted about 20 min. Anxiety symptoms were
assessed by the State-Trait Anxiety Inventory, in its short version
STAI-6. This questionnaire consists of two separate subscales,
one measuring trait, and the other state anxiety, STAI-T and
STAL-S, respectively. Each subscale consists of six items scored
on a 4-point Likert scale. The scores obtained vary from 20-80,
and an abnormal STAI value was considered with results 240°.

The Patient Health Questionnaire-9 (PHQ-9), which con-
sists of nine questions that assess the presence of symptoms of
major depressive disorder, was also applied. The frequency
of each symptom in the previous two weeks is assessed on a
four-point Likert scale, ranging from 0 (never) to 3 (almost
every day), with higher scores indicating greater severity of
depressive symptoms (range 0-27). The recommended cutoff
point for being at risk for depressive disorder is 107.

To evaluate the perceived social support, the Medical
Outcomes Study Social Support Survey (MOS-SSS) was used.
It assesses five dimensions of social support: positive social inter-

action, material, affective, emotional, and informational support.

The STAL, PHQ-9, and MOS-SSS scales were validated for the
Brazilian population and are widely used in pregnant women®.

Issues related to the changes perceived after the beginning
of the confinement period were also addressed: time spent in
physical activity, exposure to electronic devices, dietary pattern,
and glycemic and/or blood pressure control. Sociodemographic
and clinical data were also collected through electronic med-
ical records.

The primary outcomes were the presence of positive screen-
ing for anxiety and depression. The secondary outcome was
the perception of changing habits. Women with evidence of
psychological distress received a brief intervention with weekly
telephone follow-up assessments and were referred to specific
health services.

The Shapiro-Wilk test was used to assess the variables nor-
mality. Data are represented as frequency and percentage for
categorical variables, means or medians and standard deviation,
and interquartile ranges or minimum and maximum for contin-
uous variables. Kruskal-Wallis, Pearson, and Mann—Whitney
U tests were performed. The scales’ internal consistencies were
analyzed through the Cronbach’s alpha coefficient.

Data analysis was performed using the SPSS software (ver-
sion 21.0, SPSS Inc., Chicago, IL, USA). We used a signifi-
cance level of p<0.05 for all statistical tests. The recommen-
dations of the STrengthening the Reporting of OBservational
studlies in Epidemiology were followed for the development of
this manuscript.

RESULTS

Among the 87 eligible patients, three did not answer the con-
tact attempts, and five had no valid phone numbers on the
institution’s records. Thus, 79 pregnant women were included.

The median age was 32 years (minimum 16 and maximum
46). The median body mass index (BMI) was 31.6 (minimum
18.8 and maximum 48.7). The diagnosis of gestational diabetes
was present in 63.3%, previous type 2 diabetes in 17.7%, and
type 1 diabetes in 5.1% of the patients. Prepregnancy hyper-
tension was present in 31.6% of patients. Regarding the pres-
ence of associated mental disorders, 58.2% had a previous or
current psychiatric illness. The other demographic and clinical
characteristics are summarized in Table 1.

Data from the PHQ-9 and STAI-S questionnaires are
described in Table 2. PHQ-9210 was present in 59.2% of
patients, and STAI-S%40 in 79.7%. Time spent with electronic
devices was perceived as greater during the pandemic by 62%
of the patients, with a median exposure time of 6 h (minimum
1 h, maximum 18 h). Regarding physical activity, 64.6% of
the women reported having reduced its practice and only 3.8%

1269
Rev Assoc Med Bras 2021;67(9):1268-1273



COVID-19: mental health of pregnant women with DM and hypertension

Table 1. Demographic and clinical characteristics of the
population.

Age (years) 32 (16-46)
White: 46 (58.2)
Black: 18 (22.8)
Brown: 15 (19)

Catholic: 32 (40.5)

Evangelical: 16 (20.3)
Others: 16 (20.3)
No religion: 15 (19)

llliterate/incomplete elementary
school: 6 (7.6)

Complete elementary school: 11
(13.9)

Incomplete high school: 16 (20.3)
Complete high school: 34 (43)

Incomplete/complete higher
education: 12 (15.2)

45 (57)

Self-declared color

Religion

Education level

Unemployment

Body mass index
(kg/m?) n=76

Gestational age

31.6(18.8-48.7)

N 27.7 (7.5)
Unintended 28 (35.4)
pregnancy

Yes: 68 (86.1)
Gestational diabetes: 50 (63.3)
Type 1 diabetes: 4 (5.1)
Type 2 diabetes: 14 (17.7)

Diabetes mellitus

Insulin use 24 (30.4)
Metformin use 19 (24.1)
Yes: 30 (38)
Hypertensive Gestational hypertension: 5 (6.3)
syndromes Pregestational hypertension: 25
(31.6)
Hypertension and 19 24.1)

diabetes association

Yes: 46 (58.2)
Previous: 22 (27.8)
Current: 24 (30.4)

Psychiatric disorder

History of previous

abortion Z54(29:1)

No: 69 (87.3)
Suspected: 8 (10.1)
Confirmed: 2 (2.5)

Data reported as median (minimum and maximum value) or n (%).
*Evaluated at the time of the questionnaire’s application.

Previous coronavirus
infection

Table 2. Results from the STAI-S and PHQ-9 questionnaires.

STAI-S 50 (40-60)
STAI-S >40 63 (79.7)
PHQ-9 11 (7-16)
PHQ-9 >10 47 (59.5)

STAI-S (State-Trait Anxiety Inventory, state subscale), with higher scores
indicating greater severity of anxiety symptoms (range 20-80). PHQ-9
(Patient Health Questionnaire-9), with higher scores indicating greater
severity of depressive symptoms (range 0-27). Data reported as median
(25th and 75th percentiles) or n (%).

reported having increased it. Eating habits were described as
better by 69.6% of the patients, and they attributed the concern
with the fetus as a propellant for this greater care. Despite this,
53.2% of pregnant women reported the impression that blood
pressure and/or glycemic control got worse during the pan-
demic (Figure 1).

The score distribution of the STAI-S and the PHQ-9 was
similar among women with different comorbidities, age, color,
education status, religion, BMI, the number of previous preg-
nancies, and gestational age, but differed from women with
desired compared with those with unintended pregnancies.
The median scores of STAI-S and PHQ-9 among women with
unintended pregnancies were 58.3 (minimum 23.3 and max-
imum 80) and 13 (4-27), compared to 46.7 (20-80) and 9
(1-27) among women with desired pregnancies (p=0.036 and
p=0.004, respectively). In addition, lower social support was
correlated with higher scores on the STAI-S6 scale (Pearson’s
correlation -0.273, p=0.015) and with higher scores on the
PHQ-9 scale (Pearson’s correlation -0.519, p<0.001).

The scales’ internal consistencies were analyzed through the
Cronbach’s alpha coefhicient. It displayed satisfactory reliabil-
ity with values of 0.949, 0.779, and 0.775 for the MOS-SSS,
PHQ-9, and STAI-S questionnaires, respectively.

DISCUSSION

The prevalence of symptoms of depression and anxiety in
women with high-risk pregnancies complicated by diabetes
and hypertension was high. These symptoms were even more
frequent in women with less social support and in those with
unintended pregnancies. These results are aligned with what
has been described in the literature®®. A study comparing two
cohorts, with a total of 1,754 pregnant women, one before the
pandemic and other during social isolation, found that women
evaluated during the pandemic had higher rates of depressive
symptoms and anxiety’.
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Figure 1. Perceived changes after the COVID-19 quarantine period in relation to the patient’s usual routine. Different routine
elements were addressed: (A) Changes in the time spent on physical activity; (B) changes in the duration of electronic devices
exposure; (C) dietary pattern; and (D) alteration on the glycemic and/or blood pressure control. *Pregnant women with
comorbidities diagnosed during pregnancy or who do not control them at home.

During the COVID-19 pandemic, a study by Yassa et al.*°
found a mean STAI-S score of 41.96 (SD 9.15) in women with
healthy pregnancies, with 62.6% of them presenting scores 340.
In another study, women with high-risk pregnancy indicators
demonstrated high levels of anxiety during the ongoing pan-
demic, with an average STAI-S of 52.55, close to that found
in our sample!!.

Like our results, Sinaci et al.'! also found higher levels of
anxiety during the pandemic in those women with unplanned
pregnancies. Furthermore, our finding of less psychological
impact in those with higher perceived levels of social support,
corroborates findings of several studies, in which having social
support can reduce the risk of depression during pregnancy
and postpartum'?.

Increasing evidence supports the idea that exercise during
pregnancy is beneficial for fetal and maternal health. Among ben-
efits for the fetus are adequacy of birth weight'?, cardiovascular
benefits, and possible reduction in the risk of chronic diseases
in adulthood™. As for the mother, it is suggested a reduction
in gestational weight gain'®, decreased risk of developing pre-
eclampsia’?®, and decreased cesarean section rates, among oth-
ers'®. In our study, 64.6% of women reported that they have
reduced the practice of physical activity. A study evaluating the
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lifestyle of Spanish pregnant women during the pandemic indi-
cated, like our findings, a significant decrease in their practice
of physical activity, but, in contrast, there were no changes in
their dietary pattern'. In relation to sedentary behavior, the
same study found a median of 8 h of time spent sitting per
day, whereas our study showed a median daily screen time of
6 h. Excessive sitting time seems to be harmful, regardless of
meeting the recommendations for physical activity'®. In addi-
tion, sedentary maternal behavior during pregnancy seems to
negatively affect the outcomes for mother and child®.

Our study has strengths. To our knowledge, this is the
first study that evaluated this specific population in Brazil, a
medium income country with chronically deficient financing
of its public health system. In addition to the challenges inher-
ent to the health issues of the pandemic, the country went
through a serious political crisis, with exchanges of health min-
isters, misinformation, and leadership vacuum, a process that
reduced confidence in science and government and worsened
insecurity among Brazilians®>*'.

The questionnaires application was carried out by tele-
phone contact to avoid selection bias. According to data from
the Brazilian Institute of Geography and Statistics, in 2018,
the percentage of households in which there was no Internet

Rev Assoc Med Bras 2021;67(9):1268-1273
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use exceeded 20%, while the lack of access to a telephone did
not exceed 3% in the South region®?. Data from the World
Health Organization suggest that in 2019, the proportion of
women using the Internet globally was 48%%. Despite this,
most studies that assessed mental health during the pandemic
used online surveys, so a large part of the population may have
not been represented.

The use of questionnaires through telephone and virtual inter-
views has been widely used and is approved by Ethics Committees
as long as privacy is guaranteed. Telephone-administered PHQ-9
has already been validated. Studies that directly compare tele-
phone and face-to-face interviewing tend to conclude that tele-
phone administration produces data that are at least comparable
in quality to those attained by the face-to-face method, with the
advantage to increase accessibility”. Further development and
evaluation are needed to support the large-scale use of online
and telephone-administered assessment programs and ques-
tionaries for mental disorders, especially for moments when
social distancing is imperative.

Our study differs from others that evaluated high-risk
pregnancies since they also included women with unfavor-
able obstetric history not related to metabolic disorders, such
as threat of premature labor, placenta previa, among others''.
These complications do not appear to pose a greater risk of
serious COVID-19 infection.

The small sample size is a limitation of the study. However,
we included the entire population that met the inclusion crite-
ria being assisted in our hospital during the established period,
with the allowance of 10% for missing. Other limitations
that may limit generalization of findings are the uncontrolled

cross-sectional design and having been carried out in a single

center. In addition, prior data on anxiety symptoms from each
woman before the pandemic were not available. Although the
STAI score makes possible to assess anxiety trait, results may
not have adequately measured the real effect of the pandemic
and social isolation faced by these women.

CONCLUSIONS

Periods of uncertainty, stress, and social isolation can increase
the risk of depression and anxiety among vulnerable peo-
ple. This study contributes by expanding the knowledge of
the psychological implications of COVID-19 in pregnant
women with comorbidities, such as hypertension and dia-
betes, known risk factors for severe coronavirus infections.
Our results demonstrate high rates of anxiety and depression
symptoms in this population. Considering that these symp-
toms can affect both the mother’s and offspring’s health, we
highlight the importance of supporting their mental health,
including the identification of risk factors for psychologi-
cal distress, early recognition of these symptoms, and their
treatment. Future studies are needed to rigorously assess the
impact of COVID-19 on this vulnerable population in short
and long term.
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