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ABSTRACT

Goals: The aim of this paper was to do a demographic analysis of the population of pregnant women in
Serbia and to summarize data regarding: their health related habits during pandemic years, pregnancy
course, and the impact the COVID-19 pandemic on their mental health.

Methods: The study was prospective observational non-randomized study in the public health. A group
of 1,019 patients were included in this prospective cross-sectional observational study. The patients were
assessed using a questionnaire designed by the International Federation of Gynecology and Obstetrics
which was implemented cross-country in primary healthcare institutions during regular pregnancy visits.
Data was collected during the first pandemic year in 2020. The IMB SPPS 27 program was used for de-
scriptive statistical analysis of the collected data.

Results: Out of the respondents 10.6% had elevated blood pressure. The mean fasting level of glucose
was within the suggested limit. Almost all pregnant women were not on any special diet, and the most
common special nutritional regime was a diabetic diet. Most respondents were non-smokers and most of
them practiced some kind of recreation. Almost all pregnant women adhered to protective measures during
the pandemic and more than half of them felt increased stress due to the situation.

Conclusion: Our research suggests that despite the increased psychological pressure and restrictive measures
which took place during the first pandemic year the Serbian population of pregnant women managed to
follow majority of the health recommendations, including the protective measures from the COVID-19 virus.

Keywords: pregnancy, health-related habits, nutritiony

INTRODUCTION

Rising questions about lifestyle impact on
pregnancy outcomes and overall maternal health
inspired this analysis of certain health-related
habits of pregnant women in Serbia during Txe
pandemic years.

According to the data, food quality and the
adequate intake of macro and micronutrients is
vital to maternal and fetal health. There is also
a research that supports the “early life program-

ming” hypothesis, with possible links between
the conditions of fetal development and later
health in life [1,2]. Certain aspects of modern
lifestyle contribute to epidemic of obesity and
higher prevalence of obesity in pregnant women
and excessive gestational weight gain (GWG).
These women are at a significantly greater risk
for developing complications such as gestation-
al diabetes mellitus (GDM) and hypertension,
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and the research indicates that children of obese
mothers are more likely to develop cardiovas-
cular and metabolic disease in later life [3]. It
is important to note that certain diets which are
rising in popularity such as the Mediterranean
diet (MedDiet) and the Dietary Approaches to
Stop Hypertension diet were associated with a
reduced relative risk for GDM [4]. Carbohydrate
intake is the key in controlling particularly post-
prandial glucose levels [5].

On the topic of diet, women who adhere to
the Med Diet but who do not take adequate folic
acid supplementation in the periconceptual period
are reported to have significantly higher preva-
lence of neural tube defects. A relatively high rate
of unplanned pregnancies certainly contributes to
this issue [6].

Another important aspect of lifestyle is
physical activity (PA). Evidence supports that
physical activity is key in balancing the pro-in-
flammatory effects of adipokines with the anti-in-
flammatory effects of myokines, which seems
to prevent the development of both GDM and
gestational hypertension. In many studies it is
reported that women seem to have lower level
of physical activity in pregnancy in contrast to
preconception. This is linked to the belief that
many women worry about the potential negative
effects of physical activity on fetal health [7]. It
is important that healthcare providers educate
pregnant women on the importance of adapting
an active lifestyle. According to a study, walk-
ing was the most commonly reported exercise,
followed by water aerobics. Factors positively
associated with exercise practice were the higher
educational level, the first pregnancy, exercising
before pregnancy and exercise guidance during
prenatal care [8]. In addition, in patients with
developed GDM any type of physical activity
which is of sufficient intensity and duration is
proving beneficial. It is recommended that these
women should exercise for at least 20—50 min. at
least 2 times a week, with a moderate intensity
training [9].

Global trends of increasing alcohol use
among women of childbearing age contribute
to the higher prevalence of alcohol consumption
in the period of conception, as well as during
pregnancy. Alcohol is proven to have many neg-
ative effects on fetal health, so no alcohol is rec-
ommended for consumption at any gestational
age [10].

In addition, it is also accepted that there are
effects of fetal and postnatal exposure to parental
tobacco smoking on several outcomes: preterm
birth, low birth weight, sudden infant death syn-
drome, obesity, hypertension, type 2 diabetes,
asthma etc. [11]. Certain measures of prevention
should be implemented to lower the prevalence
of both maternal and paternal smoking, as passive
smoking also significantly influences the health
of both mother and child [12].

Since the beginning of the COVID-19 pan-
demic pregnant women report having elevated
symptoms of anxiety and depression. Such are
associated with increased risk of preterm birth,
postpartum depression, and behavioral difficulties
in children [13].

The aims of our observational epidemiolog-
ical study were:

1. Analysis of health related habits: smoking,
alcohol, exercise during and before pregnancy,
employment status.

2. COVID-19 influence on pregnant patients:
protective measures and psychological effects.

3. Analysis of the diet of pregnant women:
different types of diet, the quality of diet, the use
of vitamins and supplements preconception and
during the pregnancy

MATERIALS AND METHODS

This was a prospective cross-sectional ob-
servational study. A group of 1019 patients were
included. The patients were assessed using a
questionnaire designed by the International Fed-
eration of Gynecology and Obstetrics (FIGO).
This questionnaire was translated into Serbi-
an and implemented cross-country in primary
healthcare institutions during regular pregnan-
cy visits. Ninety three doctors had helped im-
plement this questionnaire. Data was collected
during the first pandemic year 2020.

The study was approved by the Ethical
board of the Clinical center of Serbia No 576/1.

IMB SPPS 27 program was used for de-
scriptive statistical analysis of the collected data.
After the adequate explanation all patients have
willingly signed written consent to take part in
this study.



HEALTH-RELATED HABITS AND NUTRITION OF PREGNANT WOMEN IN SERBIA 29

RESULTS

The study included 1,019 pregnant patients
through various primary care health institutions
in Serbia.

The average age of the patients was 30
years. The age variable has a normal distribution.

Four hundred and twenty eight (42%) pa-
tients were from Belgrade and the surroundings,
while 550 patients (54%) were from southern and
eastern Serbia. Five hundred and eighty one (47%)

had a secondary education, and 295 patients (29%)
high education. Also, 293 (68%) of them were em-
ployed and 866 (85%) were married.

Four hundred and twenty eight patients
(42%) had one, 326 (32%) had no pregnancy to
this point, while 194 (19%) had two previous
pregnancies.

The average weight of the test subjects was
72 kg and the average height was 168 cm, which
results in an average body mass index (BMI) of
25.7, which is at the upper limit of what is con-
sidered a healthy weight.

= 297761
v. = 553729
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Figure 1. Age of the patients
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Figure 2. Average weight of the patients
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If we consider the work status, most preg-
nant women were already on sick leave at the
time of the survey — 550 (54%), and 112 women
(11%) were working, and for the rest there was
no information on their current status (whether
they are employed or unemployed). The ma-
jority had jobs that are not tiring— 74 (66%) of
patients. Five hundred and fifty (54%) were on
sick leave and most of them left in the second
or third month, about 356 (35%) took leave in
the second, and 306 (30%) in the third month of
pregnancy. Of the 112 who were still working,
the majority planned to go on maternity leave in
the 7th month of pregnancy (25%).

One hundred and eight respondents
(10.6%) had elevated blood pressure and for
those patients the average diastolic blood pres-
sure was 83 mmHg and the systolic blood pres-
sure was 130 mmHg.

The mean fasting level of glucose was
4.85.

Fetal growth retardation was noted in 20
(2%) of fetuses and fetal macrosomia was de-
tected in 163 (16%) of cases.

Five hundred and sixty (55%) respondents
took medications during pregnancy, 275 (27%)

of them used micronized progesterone, making
it the most commonly used medication. The sec-
ond most used was multivitamin supplements
112 (11%) patients and the third was folic acid in
102 (10%) cases. Other drugs were taken signifi-
cantly less often.

Regarding the vitamin status, 509 patients
(50%) took folic acid before pregnancy and 968
(95%) took it up to 12 weeks of pregnancy.

Eight hundred and fifty four (93%) of them
had their hemoglobin level measured, which in
83% of cases was above 110 g/l. Half of the re-
spondents took some supplements containing
iron. Almost all pregnant women were of the
opinion that supplementation during pregnancy
is important for adequate fetal growth and devel-
opment (92%).

As far as habits are concerned, most pa-
tients were non-smokers — 672 (66%), 153
(15%) were smokers and smoked during the cur-
rent pregnancy, and 193 (19%) were ex-smokers.
As far as alcoholic beverages are concerned, 143
patients (14%) consumed them.

Most of the respondents 795 (78%) prac-
ticed some kind of recreation, most commonly
walking (95%). About a third of the patients 346

TABLE 1 Blood pressure and glycemia levels

Elevated systolic

Elevated diastolic

pressure pressure Glycemia level
N Valid 108 108 884
Missing 911 911 135
Mean 129.7222 82.5926 4.8527
Std. Deviation 17.87539 11.30465 76158
Minimum 70.00 50.00 2.80
Maximum 170.00 110.00 11.50
Table 2. Medication during pregnancy
frequence % % of total
sample

utrogestan 280 27.3% 27.5%

Pregnancy vitamins 110 10.7% 10.8%

Folic acid 105 10.2% 10.3%

vitamins 39 3.8% 3.8%

euthyrox 33 3.2% 3.2%

methyldopa 31 3.0% 3.0%
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(34%) engaged in some form of physical activity
(85% walking, 7% yoga, 3% light exercise, 2%
swimming, etc.).

As far as nutrition is concerned, 957 (94%)
pregnant women were not on any special diet.
Among those who were on a special nutritional
regime, the most common was the Mediterra-
nean diet (44%).

When it comes to the quality of the diet of
pregnant women who participated in this study,
657 (94%) of them ate meat at least 2-3 times a
week, 774 (76%) ate 2-3 portions of fruits and
vegetables a day, 519 (51%) ate fish 1-2 times a
week, 927 (91%) consumed dairy products every
day, 581 (57%) consumed whole grains on a dai-
ly basis, and 621 (61%) consumed refined foods
at least 5 times a week. (Table 3)

During the COVID 19 pandemic, most
pregnant women 835 (82%) went to see a gyne-
cologist regularly during the pandemic.

Six hundred and one (59%) of them took
additional vitamins and minerals to improve
their immunity. More than one type of supple-
ment was usually used, the most common being
combined formulas (50%), followed by vitamin
C (17%).

Almost all pregnant women applied the
protective measures (99%). Seven hundred and
thirteen (70%) were of the opinion that the most
important measure was wearing a mask. Three
hundred and sixty seven patients (36%) stat-
ed distance and avoiding contact, crowds and
closed spaces as the most important, 132 (13%)
women defined distance through isolation or
self-isolation/quarantine and 142 (14%) of pa-
tients had mentioned hand washing as their pri-
mary protective measure. Six hundred and fifty
two (64%) pregnant women felt increased stress
and additional psychological pressure due to the
situation.

The average BMI of the women who had
participated in our study was 25.7, which is
above the upper limit of what is considered a
healthy weight. Devlieger R. et al noticed that
the increase of BMI in pregnant patients is pres-
ent all over the world [22].

In Serbia maternal leave according to our
laws is 3 months. Prenatal leave is one month be-
fore the calculated date of delivery. In our study
we noticed that majority of patients took sick
leaves in the beginning of the pregnancy, which
can lead to obesity and low physical activity.

Backhausen M. et al. reported that prenatal leave
took 56% of their patients [23].

According to the data we collected, the
fasting value of glycemia on average was 4.85
which is within the limit. However, 112 (11%) of
respondents consumed the Mediterranean diet,
which is advised to patients with insulin resis-
tance or gestational diabetes. This implies that
those patients were well controlled because the
average glycemia value was normal. In Lare-
do-Aguilera J et al. research [9] gestational dia-
betes has an incidence of 14% worldwide.

Hypertension in pregnancy had 108
(10.6%) participants. According to the National
High Blood Pressure Education Program Work-
ing Group Report on High Blood Pressure in
Pregnancy, hypertension occurs in 6—8% of preg-
nancies in the United States [14]. This indicated
that the incidence of hypertension in pregnancy
is higher in Serbia.

As far as medication and supplementa-
tion in pregnancy goes, a study conducted in
USA Texas by Haas DM [15] found that 97.1%
women took at least one medication during
pregnancy. Excluding vitamins, supplements,
and vaccines, 73.4% of women took medication
during pregnancy. The categories of drugs taken
in pregnancy and in the first trimester include:
gastrointestinal or antiemetic agents, antibiotics,
and analgesics. Most (92.2%) women took a pre-
natal vitamin in the first trimester of pregnancy
and 94.3% of women took some type of vitamin
or additional folic acid during the first trimester
of pregnancy. In our study, half of the subjects
took folic acid before pregnancy and 95% took
it up to 12 weeks of pregnancy, which shows an
adequate approach in preconception care in Ser-
bia. A high percentage (84%) of patients regular-
ly exposed themselves to the sun (at least 10-15
minutes a day).

Nine hundred and forty seven patients
(93%) had their hemoglobin level measured,
which in 83% of cases was above 110 g/l. Haas
DM et al. [15] stated that 16.2% of patients took
iron supplements, while in our study half of the
respondents took some combined supplements
containing iron. This resulted in pregnancy ane-
mia in 17% of cases, which is similar to the USA.

In our research, slightly more than half of
the patients took some medication during preg-
nancy (supplements excluded), which seems to
be a significantly lower percentage than in the
study conducted in the USA [15]. Within the
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group that took medications 275 (27%) patients
used micronized progesterone, 33 (3.2%) thyroid
hormone replacement, 30 (3%) Methyl Dopa, 37
(3.6 %) low molecular weight heparin, 23 (2.1%)
Metformin, 11 (1.1%) Aspirin and all other med-
ications in less than 0.5%.

According to Harju M et al. [12] the prev-
alence of maternal smoking during pregnancy in
industrialized countries varies between 13 and
38%. Our research has shown comparable re-
sults as most patients were non-smokers (66%)
but 15% smoked during the current pregnan-
cy. This suggests that Serbian women are well
informed on the dangers of maternal smoking
during pregnancy.

As far as alcohol consumption goes, Pop-
ova S. et al. [16] stated in their research that
worldwide, approximately 10% of women in the
general population consume alcohol in pregnan-
cy with the European region having the highest
rate of consumption (25%). Our research in the
Serbian population found 14% regularly con-
sumed alcoholic beverages, which seems to be
significantly lower than in Europe.

Dipietro L. et al. [17] on the topic of phys-
ical activity during pregnancy has shown that
most pregnant women do not achieve the current
recommendations and many continue to be in-
active during the pregnancy. Women who were
active prior to pregnancy report that their activ-
ity level decreased once they became pregnant.
According to our data 23% of pregnant women
played some sport in their life, while 78% of the
respondents practiced some kind of recreation
during pregnancy, most commonly walking.

The majority of patients who participated
in this study were not on any special diet (94%).
Among those who were on a special nutritional
regime the most common one was a diabetic diet
in 11%, 12% avoided certain food which are po-
tent allergens such as strawberries, seafood and
nuts, 12% were vegetarians, 8% did not consume
red meat, 4% had an altered dietary regime due
to hypertension and 4% were on a calorie re-
stricted diet due to obesity.

In a Polish study of Missan N. et al. [19]
88.8% of the respondents were not on any special
diet, 7.2% of women were on diabetic diet, 0.8%
on a gluten-free diet, 0.4% of women were on a
low-salt diet and on a low-fat diet. Only 1.2% of
pregnant women were vegetarians or vegans and
0.8% of women were on a high protein diet.

In our study when it came to the quality
of the diet of pregnant women who participated
in this study, 94% of them ate meat at least 2-3
times a week, 76% ate 2-3 portions of fruits and
vegetables a day, 51% ate fish 1-2 times a week,
91% consumed dairy products every day, 57%
consumed whole grains on a daily basis, and
61% consumed refined foods at least 5 times a
week. The Serbian nutritional recommendations
were highly comparable to the American with
the exception of vitamin D intake. The Ameri-
can recommendations range from 600-1500 U
of vitamin D during pregnancy while the Serbi-
an recommendation is 400 IU of vitamin D daily
[20,21].

Mandjunkov M. et al. [18] in their study,
which took place seven months into the pan-
demic had shown that imposed restrictions at the
beginning of the pandemic were successful in
containing spread of the infection. In our study
almost all pregnant women (99%) followed the
suggested restrictive protective measures. One
of the limitations in our study was that it was
implemented before the development of the
COVID-19 vaccines, so that data is lacking. In
addition, in Serbia COVID-19 vaccination for
pregnant women was approved at the beginning
of 2022.

According to a different Canadian research
of Label S. et al. [13] anxiety and depression
symptoms were substantially elevated in com-
parison to similar pre-pandemic pregnancy co-
horts: 37% of women reported clinically rele-
vant symptoms of depression and 57% reported
clinically relevant symptoms of anxiety. Their
research suggests that encouraging physical ac-
tivity among pregnant individuals may help re-
duce feelings of anxiety and depression. In our
research 64% of pregnant women felt increased
stress and additional psychological pressure due
to the situation. On the other hand, 34% of pa-
tients engaged in some form of physical activity,
despite the pandemic, have experienced lower-
ing of the stress levels.

CONCLUSION

The conclusion of our study is that
COVID-19 pandemic had a big impact on the
general population as well as on pregnant wom-
en. Our research suggests that despite the in-
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creased psychological pressure and restrictive
measures which took place during the first pan-
demic year the Serbian population of pregnant
women managed to follow the most health rec-
ommendations, including protective measures
from the COVID-19 virus.

The intake of recommended micronutri-
ents, such as folate supplementation or iron sup-
plementation, was overall satisfactory. The lev-
els of physical activity were lower than what is
recommended, and were even lower during the
pandemic years.

It seems that in spite of the COVID-19
global health crises, the health of the pregnant
women in Serbia and the level of obstetric moni-
toring did not suffer significantly at all.
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Pe3ume

HABHUKHU U UCXPAHA I1IOBP3AHMU CO 3/IPABJETO
HA BPEMEHUTE KEHHU BO CPBHJA

JoBana Ilnemmuan?, Bepa Ilnemmuan?, UBana badosui!,
Mujom PagnueBuk’, Cueskana Ilnemmnan!

! Memununcku dakyaret, Yausepautet Bo benrpan, benrpan, Cp6uja
2 KnmHuka 3a akymepcTBo U ruaekonoruja, Kimmanuku nenrap va Cpouja, benrpan, Cpouja
3 Bonuwuna ,,Mepkyp* Bpmauka bama, Bpmauka 6arma, Cpouja

esn: [enTa Ha 0BOj TPy Oelire a ce HAampaBu AeMorpadcka aHaTU3a Ha ToMyalujaTa Ha Gpeme-
Hute xeuu Bo CpOuja u 1a ce CyMupaaT MmoaToIy BO BPCKa CO HUBHUTE 3/[PAaBCTBEHU HABUKHU 33 BPeMe
Ha TMAaHJEMCKUTE TOANHH, TEKOT HAa OpeMeHoCTa U BinjaHueTo Ha manaemujara COVID-19 Bp3 HUBHOTO
MEHTAJIHO 3/IpaBje.

Metoau: Ctynujara Oemre NpoCHeKTHBHA OIICEPBALMCKa HEPAHJOMHU3UPaHa CTyAHja 32 jaBHOTO
3apaBcTBO. [ pyna ox 1.019 nanmentu 6ea BKIIy4eHH BO OBaa IPOCIIEKTUBHA OIICEPBALIMCKA CTY/IHja CO MO-
npeueH npecek. [lanenture Oea MponeHeTr co KOPUCTEHE Ha palllaJIHUK 1U3ajHupaH ox MelyHapoiHara
(enepanmja 3a THHEKOJIOTH]a M aKyILIEPCTBO, KOj € MPUMEHYBaH BO CUTE Ap>KaBU HA TpUMapHa 31paBCTBEHA
3alITHTA 32 BpeMe Ha PEAOBHUTE NoceTH Bo OpemeHocta. [lomarounTe Gea coOpaHu BO TEKOT Ha MpBara
ronuna ox nanaemujara, 2020. Ilporpamara IMB SPPS 27 Gewie nckopucTeHa 3a OIMCHA CTaTHCTHYKA
aHayM3a Ha cOOpaHnTe MOAATOLH. .

Pesyararu: On ucnuranuuure, 10,6 % umane nmokadeH KpBeH NPUTUCOK. IIpoceyHoTO HUBO Ha
IJIMKO3a Ha TITaTHO Oellle BO paMKHTE Ha MpeIIoKeHaTa TpaHnlia. Pequcu cure TpyJHHUIN He Ouile Ha HeKOj
rmoceOeH peXrM Ha NCXpaHa, a HajuecT moceOeH peknM Ha UcxpaHa Onia aujadeTckara auera. Hajromem
JIeJT OfT NCTINTAaHUIINTE OWJIe HeITyIIauyu 1 ITOBEKETO O/l HWB MPaKTHUKyBalle HeKakBa pekpeanuja. Pedncu
CUTE TPYIHUIIM Ce MPUAPIKYBaa Ha 3alITUTHUTE MEPKH 32 BpeMe Ha IaH/eMHjaTa, a TOBeKe O]l TIOJIOBHHA
O] HUB ITOYYBCTBYBaa 3rOJIEMEH CTpeC MOpaJn HACTaHATaTa CUTyaIljara.

3akay4yok: Hamieto ucrpaxysame cyrepupa Jieka, | MoKpaj 3roJieMEHHOT IICUXUYKH TPUTUCOK H
PECTPUKTHBHUTE MEPKH IITO CE CIy4Hja BO TEKOT Ha MpBaTa MaHiAeMuja, CpIicKaTa rmomyJsaiudja OpeMeHn

JKCHU YyCII€a Jia TM UCIIOYUTYBa MOBEKETO 3APAaBCTBCHU NPEIIOPAKH, BKITYYHUTCIIHO U 3allITUTHUTE MCPKU
on Bupycor COBUJI-19.

Knyunu 360poBu: OpeMEeHOCT, 3ApaBCTBEHN HABUKH, HCXpaHa






