
INTRODUCTION

Health behaviour, including eating, physical activity, and
emotional well-being of pregnant women has a large impact
on maternal and foetal health as well as pregnancy outcome
(Grote et al., 2010; Koletzko et al., 2018). Pregnancy is a
time of foetal growth and maternal physiological changes
that require adequate dietary macronutrient and micronutri-
ent intake. Data suggest that an inadequate diet during preg-
nancy increases the risk of developing a number of maternal
pathologies such as gestational diabetes, preeclampsia as
well as foetal macrosomia, premature birth, and increases
an offspring’s risk of developing non-communicable dis-
eases later in life (Ho et al., 2016). Evidence supports the
beneficial effect of regular physical activity during preg-
nancy, by maintaining and improving physical and mental

health, and preventing excessive gestational weight gain
and gestational diabetes, relieving some of the discomforts
of pregnancy (Nascimento et al., 2012). Additionally, pre-
natal exercise reduces the odds of prenatal depression (Dav-
enport et al., 2018). Despite the proven benefits of physical
activities, there is evidence that suggests decrease in physi-
cal activity during pregnancy (Fell et al., 2009; Abbasi and
van den Akker, 2015).

Available data indicate that approximately 12% of women
experience depression and 13% anxiety at some point in
pregnancy, and many women experience both (Rees et al.,
2019). Data show that prenatal depression and anxiety have
adverse effect on an offspring’s socio-emotional develop-
ment and behavioural functioning (Madigan et al, 2018) and
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COVID-19 pandemic was collected. 31.6% reported cooking at home more often and only 10.4%
reported eating more often and/or larger portions, 23.2% were going on walks outdoors more of-
ten, 32.9% were feeling anxious, insecure about health of themselves and relatives, and 24.8%
were lacking communication with friends and family. Latvian women were emotionally more af-
fected than other nationalities (p = 0.015). Overall, women 30+ years of age were more often af-
fected then women aged up to 30 years (p = 0.014). These results suggest that the COVID-19
pandemic had notable impact on health behaviour and emotional well-being in pregnant women
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in addition, psychosocial stress is a risk factor of preterm
birth (Shapiro et al., 2013).

On 11 March 2020, the World Health Organisation (WHO)
declared COVID-19 a pandemic. Consequently, there were
increases in fear of contamination with the virus, and fear
for the health of loved ones (Mertens et al., 2020). Further-
more, countries around the globe implemented many re-
strictions to slow the spread of the virus. These included so-
cial and physical distancing, working from home, closure of
schools, universities, gyms, sports centres, restaurants, cafe-
terias, and termination of non-essential services. As a result,
the everyday lives, employment, and communication oppor-
tunities of the population, including of pregnant women,
were disturbed. The possible limitations in accessibility of
food, job losses, reduced income, and uncertainty of the fu-
ture, raised concern for the negative changes in health be-
haviour that could occur during the pandemic. Evidence
from many countries already suggests that the pandemic to-
gether with initiatives taken by governments have adverse
effects on dietary patterns, physical activity and emotional
well-being in adults (Brooks et al., 2020; Scarmozzino et

al., 2020). For 15.3% of more than 1000 responders in Lat-
via, COVID-19 restrictions caused increased worries not to
have enough food and 12.2% noted a decrease in the ability
to eat preferred food; however, almost one-fifth of respond-
ers increased consumption of foods of low nutritional value,
especially among 25–39 old ones and in households where
the economic situation became worse (Pitkevica et al.,
2021).

Seeing that during pregnancy women already go through
mental as well as physical changes, additional stressors
caused by the pandemic, such as having to change birth
plans, families not being able to be present during birth, and
worries about families being infected, may mean that preg-
nant women are more vulnerable to adverse health behav-
iour changes (Fakari et al., 2020).

It is especially important to recognise the impact of the
COVID-19 pandemic on the health behaviour and emo-
tional well-being in pregnant women to prevent adverse
health outcomes for both the mother and offspring.

The aim of this study was to evaluate the impact of the
COVID-19 pandemic on the health behaviour and emo-
tional well-being in pregnant women in Latvia.

MATERIALS AND METHODS

The presented data are part of the project “Excess Weight,
Dietary Habits and Vitamin D and Omega-3 Fatty Acid
Status in Pregnancy” (No. lzp-2019/1-0335 funded by the
Latvian Council of Science).

A cross-sectional study including pregnant women in the
third trimester and women until the 7th day post-partum was
conducted between July and October 2020 (n = 269). This
period in Latvia was characterised by a number of restric-
tions. Face-to-face interviews were held in maternity outpa-

tient clinics and maternity hospitals in various regions of
Latvia. Exclusion criteria were: age less than 18 years; mul-
tiple pregnancies; place of residence outside Latvia during
pregnancy; history of or present health disorders — diabe-
tes, celiac disease, short bowel syndrome, Crohn's disease,
ulcerative colitis; and history of eating disorders.

The study procedure was approved by the Ethics Committee
of Rîga Stradiòð University (Ref. No: 6 -1/02/62). Written
informed consent was obtained from all participants prior to
the study. Participants were provided with written informa-
tion about the aim and purpose of the study. The study was
anonymous as questionnaires were marked with code num-
bers only.

Data were obtained using a self-developed questionnaire.
Survey was performed by a trained interviewer. The ques-
tionnaire consisted of the following parts: demographic
data, anthropometric data, self-assessment of nutritional
habits, daily physical activities and emotional well-being.

Change in dietary patterns was assessed by asking “How
has the COVID-19 pandemic influenced your dietary hab-
its?”. Response options were: (1) no influence; (2) eating
healthier, paying more attention to the quality and composi-
tion of food; (3) eating less healthy; (4) eating more often
and/or larger portions; (5) eating less often and/or smaller
portions; (6) spending less money on food; and (7) cooking
at home more often.

Change in the physical activity behaviour was assessed by
asking “How has the COVID-19 pandemic influenced your
everyday physical activities?”. Response options were: (1)
no influence, continuing doing physical activities; (2) no in-
fluence, have not started physical activities; (3) going on
walks outdoors more often; (4) have started doing physical
activities because did not have time before; (5) have
changed the type/location of physical activities (exercising
at home/outdoors); (6) have increased the intensity of physi-
cal activities; and (7) decreased, spending more time at
home/indoors.

Change in emotional well-being was assessed by asking
“How has the COVID-19 pandemic influenced your every-
day emotional well-being?” Response options were: (1) no
influence, feeling calm and safe; (2) feeling anxious, inse-
cure about health of myself and relatives; (3) lacking com-
munication with friends and family; (4) feeling sad, lacking
emotional support; (5) having sleep disturbances; (6) fear-
ing the unknown future; (7) feeling more easily irritated;
and (8) having more family disagreements.

Body mass index (BMI) was classified according to the
World Health Organisation recommendations (WHO,
1995).

Data cleaning was performed focusing on: accuracy of data
entries and identification of missing data. The continuous
variables were described as the means (SD), and categorical
variables were described as numbers (percentages). The in-
fluence of the COVID-19 pandemic was evaluated if re-
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spondents reported influence or no influence in questions on
dietary patterns, physical activity behaviours, and emotional
well-being. The associations between influence of the
COVID-19 pandemic and demographic parameters were
analysed using the Chi-square test, with a p value of < 0.05
indicating statistical significance. Data were analysed using
IBM SPSS 26.0.

RESULTS

Demographic characteristics. A total of 269 women were
included in this study, 22 (8.2%) pregnant women and 247
(91.8%) women until the 7th day post-partum. Most of the
health professionals providing maternal health care (n =
236; 91.1%) were obstetricians and gynaecologists. Mean
age of participants included in the study was 31.2 (SD 5.4)
years. Interviews took place in Rîga and suburbs of Rîga
(n = 181; 67.3%) and in other regions of Latvia (n = 88;
32.7%). The general characteristics of the study sample are
included in Table 1.

Changes in dietary patterns. Figure 1 shows the self-
reported changes in dietary patterns during the COVID-19
pandemic. The majority of participants (n = 168; 62.5%) re-
ported no changes in dietary habits, almost one-third (n =
85 (31.6%)) reported cooking at home more often, and only
21 (10.4%) reported eating more often and/or larger por-
tions.

Statistically significant differences of changes in dietary
patterns during the COVID-19 pandemic were found:

- between age groups: women 30+ years of age were af-
fected more often (n = 80; 46.5%) than younger women
(aged till 30 years) (n = 21; 21.6%) (p < 0.001); the ma-
jority of women 30+ years of age reported spending less
money on food and more often cooking at home;

- between BMI categories before pregnancy: women with
BMI < 25 kg/m2 were more affected (n = 82; 42.3%) than
those with BMI � 25 kg/m2 (n = 18; 25.7%) (p = 0.014).
Women with BMI < 25 kg/m2 reported eating unhealthier
and eating more often and/or larger portions;

- among different levels of education: women with higher
education were more affected (n = 71; 44.4%) than those
with the basic education (n = 4; 15.4%) (p = 0.018).
Women with higher education reported spending less
money on food and cooking at home more often.

No statistically significant difference was found regarding
the change of dietary patterns among different nationalities,
marital status and the number of births.

Changes in physical activity behaviour. Figure 2 shows
the self-reported changes in physical activity behaviour dur-
ing the COVID-19 pandemic. The majority of women (n =
163; 61.9%) did not change patterns of physical activity:
more than one-third (n = 99; 37.6%) continued doing physi-
cal activities and around one quarter (n = 64; 24.3%) did not

start physical activities. However, 61 women (23.2%) were
more often going on walks outdoors.

Statistically significant differences of changes in physical
activity behaviour during the COVID-19 pandemic were
found between age groups: women 30+ years of age were
affected more often (n = 84; 48.8%) than younger women
(aged till 30 years) (n = 32; 33.0%) (p = 0.012); women 30+
years of age increased intensity of physical activities and
went on walks outdoors more often.

No statistically significant difference was found regarding
the change of physical activity among different nationali-
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Table 1. General characteristics of participants

Characteristics n (%)

Age (years)

< 30 97 (36.1)

30+ 172 (63.9)

Nationality

Latvian 203 (75.5)

Other 66 (24.5)

Body mass index* (kg/m2)

< 25 194 (73.5)

25+ 70 (26.5)

Education

Basic (primary) 26 (9.7)

General/vocational secondary 63 (23.4)

College, unfinished higher 20 (7.4)

Higher 160 (59.5)

Marital status

Married or cohabitation 260 (96.7)

Single 9 (3.3)

Number of births

First 116 (43.1)

2+ 153 (56.9)

* before pregnancy, missing 5

Fig. 1. Self-perception of changes in dietary patterns during the COVID-19
pandemic (%).



ties, marital status, educational level, BMI categories, and
the number of births.

Changes in emotional well-being. Figure 3 shows the
self-reported changes in emotional well-being. More than a
half of the women (n = 139; 56.5%) reported no influence
of the COVID-19 pandemic, were feeling calm and safe,
whereas almost one-third (n = 81; 32.9%) were feeling anx-
ious, insecure about health of themselves and relatives and
almost a quarter (n = 61; 24.8%) were lacking communica-
tion with friends and family.

Statistically significant differences of changes of emotional
well-being during the COVID19 pandemic were found be-
tween:

- pregnant woman (22) who were not affected and women
until the 7th day post-partum (n = 116; 47.0%) who were
affected (p < 0.001);

- nationalities: Latvian women were more affected (n = 96;
47.3%) than the one of the other nationalities (n = 20;
30.3%) (p = 0.015). Latvian women more often were
afraid about the unknown future and felt sad, lacked emo-
tional support, and communication;

- educational levels: women with general/vocational sec-
ondary education and higher education were emotionally
rather affected (n = 49.2% and 46.9%, respectively),
while women with college education were the least af-
fected (n = 2; 10.0%) (p = 0.006). Women with gen-
eral/vocational secondary education had sleep distur-
bances more often and felt more easily irritated.

No statistically significant difference was found between
age groups and BMI categories.

Overall, only 86 (32%) women reported no influence of the
COVID-19 pandemic during pregnancy, neither on their
dietary patterns, nor physical activity and emotional well-

being. In contrast 183 (68%) perceived some influence of
the COVID-19 pandemic to at least of one of previously
mentioned parameters. Analysing overall changes, statisti-
cally significant differences of changes during the COVID-
19 pandemic were found between age groups: women 30+
years of age were more often (n = 126 (73.3%)) affected
then younger women aged till 30 years (n = 57; 58.8%))
(p = 0.014); no statistically significant differences were
found in other parameters (nationality, education, marital
status, BMI categories).

DISCUSSION

In the present study, we evaluated changes in the health be-
haviour and emotional well-being in pregnant women in
Latvia due to the COVID-19 pandemic and determined
whether sociodemographic and clinical parameters were as-
sociated with these changes. Overall, two-thirds of women
confirmed the influence of COVID-19 to at least one factor.
From 13 March 2020 to 6 June 2020, the government of
Latvia announced an emergency situation with a full lock-
down. Schools were closed, everyone who was able to had
to work from home. All gyms were closed. From June until
about the middle of September, the spread of COVID-19
was under control, and therefore, very few social isolation
rules were in place. Regarding opportunities for physical
exercise, most gyms were open in limited capacity. How-
ever, from the middle of September, regulations were simi-
lar as in March–June; this could mean that the participants
interviewed in the summer were less impacted by the pan-
demic than those interviewed in the fall. During the time
with the most restrictions, it was not possible to interview
the participants.

Changes in dietary patterns during the COVID-19 pandemic
could be caused by possible changes in purchasing food,
with people having to spend more time at home. There are
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Fig. 2. Self-perception of changes in physical activity behaviour during the
COVID-19 pandemic (%).

Fig. 3. Self-perception of changes of emotional well-being during the
COVID-19 pandemic (%).



published data showing changes in dietary habits in some
population groups, for example, increased cooking at home
(Flanagan et al., 2021), which is consistent with our data.
This finding is likely due to the limitations of eating outside
of home and the costly food delivery service. The results of
a study on lifestyle behaviour changes among pregnant
women in the U.S. showed that 17% reported having a
worse diet and 42% reported having an improved diet dur-
ing the COVID-19 pandemic (Whitaker et al., 2021). Our
data show similar diverse results, as 10.4% of women re-
ported eating more often and/or larger portions, which could
be as a consequence of working from home and having con-
stant access to food, while 8.6% reported eating healthier,
paying more attention to quality and composition of food,
perhaps due to having more time for cooking and increased
health consciousness during the pandemic. However, there
are studies conducted in different countries that report
healthier dietary habits in adults during the COVID-19 pan-
demic (Rodríguez-Pérez et al., 2020; Wang et al., 2020).
Moreover, there are data on UK adults showing associations
between higher BMI and lower diet quality and increased
overeating (Robinson et al., 2021). In this study, we did not
find such association, possibly because the majority of
women had normal pre-pregnancy BMI.

Studies in pregnant populations suggest decreased levels of
physical activity during COVID-19 restrictions (Biviá-Roig
et al., 2020; Whitaker et al., 2021), and these results concur
with findings from studies in non-pregnant populations,
which show a decrease in physical activity during the
COVID-19 pandemic (Ammar et al., 2020; Tison et al.,
2020; Flanagan et al., 2021). Our data suggest that although
the majority of women (61.9%) did not change physical ac-
tivity behaviour, 23.2% went on walks outdoors more often.
This could be because of the government advising and so-
cial media inspiring going outdoors as an alternative to all
the activities that were restricted. Women 30+ years of age
went for walks outdoors more than younger women, possi-
bly due to stronger sense of responsibility.

Pregnant women have elevated risk for mental health diffi-
culties compared to the general public, which are likely to
be exacerbated by the COVID-19 pandemic (Gildner et al.,
2020; Khoury et al., 2021). There are published studies that
examined the impact of the COVID-19 pandemic on mater-
nal stress and anxiety, which found that average anxiety and
stress scores increased between 26.13% and 58.82% (Quis-
torff et al., 2021). Our findings indicate that almost one-
third were feeling anxious, insecure about health of them-
selves and relatives, corroborating the aforementioned re-
sults. In addition, almost one-fourth of the women were
lacking communication, with Latvian women being more
affected than other nationalities, perhaps attributable to the
different mentalities with Latvian women being emotionally
more closed than other nationality women living in Latvia.
The emotional well-being was most affected in women with
general/vocational secondary education, while women with
college education were the least affected, which could be
due to different sources of information in these two groups.

One of the strengths of this study is that data was collected
by trained interviewers and it was done in maternity depart-
ments; therefore, it is likely that a more diverse group of
women were involved, including those who would not have
participated in online surveys.

The sample group of pregnant women were from all regions
of Latvia, different ages, with education levels, and differ-
ent pre-pregnancy BMI categories. However, the sample
size was not representative, because the interviews were
discontinued during the exacerbation of the COVID-19 pan-
demic. The limitation of the present study is self-reported
data of dietary patterns, physical activity, and emotional
well-being, which could be prone to bias.

CONCLUSION

In conclusion, our findings suggest that the COVID-19 pan-
demic adversely impacted health behaviour and emotional
well-being in pregnant women in Latvia, especially preg-
nant women 30+ years of age. The defined groups may re-
quire more careful counselling on health behaviour during
pregnancy and after giving birth.
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VESELÎBAS PARADUMU UN EMOCIONÂLÂS LABSAJÛTAS IZMAIÒAS GRÛTNIECÇM COVID-19 PANDÇMIJAS LAIKÂ
LATVIJÂ

Grûtniecîbas laikâ notiek pârmaiòas gan fiziskajâ, gan emocionâlajâ veselîbâ, kas sievietei palielina vairâkus ar veselîbu saistîtus riskus.
COVID-19 pandçmija ir faktors, kas palielina ar grûtniecîbu saistîtos riskus. Pçtîjuma mçríis bija izvçrtçt COVID-19 ietekmi uz veselîbas
paradumiem un emocionâlo labsajûtu grûtniecçm Latvijâ. Ðíçrsgriezuma pçtîjumâ tika iekïautas 269 sievietes: grûtnieces treðajâ
grûtniecîbas trimestrî un sievietes lîdz septîtajai pçcdzemdîbu dienai. Pçtîjums norisinâjâs no 2020. gada jûlija lîdz oktobrim. Aptauju veica
apmâcîts intervçtâjs. Tika ievâkti demogrâfiskie, antropometriskie dati, kâ arî COVID-19 pandçmijas izraisîto uztura paradumu, ikdienas
fizisko aktivitâðu un emocionâlâs labsajûtas izmaiòu paðvçrtçjums. Gandrîz treðdaïa (31,6%) ziòoja, ka bieþâk gatavo çst mâjâs un tikai
10,4% ziòoja, ka çd bieþâk un/vai lielâkâs porcijâs, 23,2% bieþâk devâs pastaigâties svaigâ gaisâ. Gandrîz treðdaïa (32,9%) izjuta trauksmi,
nedroðîbu par savu un tuvinieku veselîbu, gandrîz ceturtdaïai (24,8%) pietrûka komunikâcijas ar tuviniekiem, draugiem. Latvietes ðîs
izmaiòas ietekmçja vairâk nekâ citu tautîbu sievietes (p = 0,015). Kopumâ sievietes vecumâ 30+ gadi COVID-19 pandçmija ietekmçja
bieþâk nekâ sievietes lîdz 30 gadu vecumam (p = 0,014). Rezultâti parâda, ka COVID-19 pandçmija vçrâ òemami ietekmç veselîbas
paradumus un emocionâlo labsajûtu grûtniecîbas laikâ, îpaði sievietçm 30+ gadu vecumâ, kurâm bûtu nepiecieðams pievçrst papildu
uzmanîbu.
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