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ABSTRACT

OBJECTIVE: To investigate the glycemic status of pregnant women by the comparison of 50 g glucose
challenge test results and body mass index changes in the pandemic period versus last year's test re-
sults.

STUDY DESIGN: In this case-control study two groups were constituted. Group 1 included patients who
underwent a glucose challenge test in the year 2019 before the pandemic lockdown (n=604) was as-
sessed as the control group; group 2 (n=505) included patients who underwent the same test in the year
2020 that in the pandemic lockdown period was evaluated as the study group.

RESULTS: Pandemic lockdown affected the gaining weight in every level of educational status who did
not exercise, but there was only a statistical difference between university-educated participants. We
could not see any negative effect of the pandemic lockdown on glucose challenge test results. But only
in the university-educated participants, there was an effect on increased glucose challenge test levels.

CONCLUSION: Our study and the other studies designed like ours show that the pandemic lockdown
affects our life worse.
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Introduction

The severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) was informed as the factor for a series of atyp-
ical respiratory diseases in Wuhan, China in December of
2019. The disease of this virus is termed COVID-19 and was
officially declared a pandemic by the World Health
Organization (WHO) on March 11, 2020. The COVID-19
pandemic is still going on at the time of writing (December
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2020) and causing more than 1.7 million deaths all around the
world (1). The current pandemic situation has caused some
mainly affected countries to set some strict rules, such as self-
quarantine, closing shops — restaurants — schools, etc., work-
ing from home, and travel restrictions (2). These pandemic
precautions may affect our daily lifestyle (2).

Although reproductive health (especially pregnancy) is an
important public health topic during pandemics (3), there is a
lack of information on how COVID-19 affects pregnancies (3).
This may cause emotional stress and anxiety in pregnant
women and also insufficient physical activity and changing eat-
ing habits depending on stress and anxiety may cause positive
energy balance (4). Positive energy balance is associated with
a higher risk of diabetes mellitus (DM) and weight gain (5).

In this study; we aim to investigate the glycemic status of
pregnant women by the comparison of 50 g glucose challenge
test (GCT) results and body mass index (BMI) changes during
the pandemic period versus last year's test results.

Material and Method

Ethics committee approval was taken for this case-control
study from Etlik Zubeyde Hanim Local Ethics Committee
(September 14, 2020; no: 2020/14/14). Informed consent was
obtained from patients who participated in this study. All au-
thors and the study protocol have complied with the World
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Medical Association Declaration of Helsinki regarding the eth-
ical conduct of research involving human subjects. All preg-
nant women who had GCT in outpatient clinics in the year
2019 and 2020, were reviewed in the present study. Our hospi-
tal is a tertiary reference center with 15.000 birth per year.

Data: The data of both groups such as demographic infor-
mation (age, gravidity, and parity), GCT screening gestational
week, patient education levels, patient anthropometric param-
eters (height, weight, and body mass index), and GCT results
were obtained from the patients' files or hospital records. Data
on the exercise status were collected via telephone survey.

Glucose challenge test was done in two steps. Firstly, the
patient drank a 50 g sugary solution. One hour later, the blood
sugar level was measured. The test results, which were above
140 mg/dL, were referred to further testing to determine the
diagnosis (6). AGCT was calculated as, mean GCT (in pre-
pandemic period)-mean GCT (in lockdown period).

Low-threshold recommendations for exercise status were
targeted at 10,000 steps/day in the present study. Participants
were asked about the exercise status of the target limit of
10.000 steps per day with a telephone survey. When not
reached on the first attempt, each participant was called on
each available phone number a maximum of two times. If a
participant did not answer the call after the second call, would
exclude from the present study.

Body mass index was calculated as a person’s weight in
kilograms divided by the square of height in meters. ABMI
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was calculated as mean BMI (in pre-pandemic period)-mean
BMI (in lockdown period).

Patient educational stages were evaluated in four groups
as; primary school, high school, and university.

The inclusion criterion for this study was singleton preg-
nancies that had 50 g GCT.

The exclusion criteria for this study were multiple preg-
nancies, presence of maternal systemic disease, pregnant
women younger than 20 and older than 40 years old, and BMI
<20 and >29 kg/m?.

179 participants with BMI <20 or >29 kg/m2 in the con-
trol group and 186 participants with BMI <20 or >29 kg/m? in
the study group were excluded from the study.

Two groups were constituted; group 1 included patients
who underwent GCT in the year 2019 before pandemic lock-
down (n=588) was assessed as the control group; group 2 in-
cluded patients who underwent the same test in the year 2020
that was in pandemic lockdown (n=500) was evaluated as a
study group. Informed consent was obtained from all patients.

The flowchart of the study population is shown in figure 1.

Statistical Analysis

The patient’s demographic and clinical characteristics
were summarized with means, standard deviations, and me-
dian values to describe the patients. Normality assumptions of

All Participants

(n=1453)

Control group
BMI (n=767)
<19v>30 kg/m’
{n=179)
excluded from the
study,

Control group
(n=588)

Did not answer the
phone call
(n=135)
Control group.
with exercise status.
(n=453)

Figure 1: Flow chart of the study
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{n=186)
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Study group
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(n=382)
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continuous variables were evaluated by the Kolmogorov-
Smirnov test. In cases where continuous variables were non-
normally distributed, the Mann-Whitney U test was used to
compare two groups. The relationships between categorical
variables were compared using the Chi-square test. All data
were analyzed using SPSS software version 22 for Windows
and a p-value of <0.05 was considered statistically significant.

Results

A total of 1474 patients were included in the study. 195
participants with BMI <20 or >29 kg/m? in the control group
and 191 participants with BMI <20 or >29 kg/m? in the study
group were excluded from the study. The demographic and
medical characteristics of all patients are listed in table 1. As
seen in table I, mean age, gravidity, parity, gestational week,
GCT, and BMI results were concluded. The mean value of
age, parity, and BMI of group 1 was significantly higher than
group 2 (»p<0.001; p=0.036; 0.036).

Educational stage parameters were concluded as 438 were
primary school educated (40.2%), 513 were high school edu-
cated (47.2%) and 137 were university-educated (12.6%).
When the education levels of the participants were compared
by years, the p-value was found to be significant at <0.001. In

Table I: Demographic parameters of the groups
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group 1, 189 were primary school educated (32.2%), 356 were
high school educated (60.5%), 43 were university-educated
(7.3%), and in group 2, there were 249 (49.8%), 157 (31.4%),
and 94 (18.8%) participants, respectively. Group 2 had a higher
rate of patients with primary school and university education.

1088 participants had a telephone survey for exercise sta-
tus. 135 participants in group 1 and 118 participants in group 2
did not answer the call after the second call and so, they were
excluded from the present study. In group 1, 246 (54.3%) par-
ticipants took 10.000 steps per a day; while 229 (59.7%) par-
ticipants did in group 2 respectively. 207 (45.7%) participants
in group 1 and 153 (40.1%) participants in group 2 did not take
10.000 steps per day. There was no significant difference in ex-
ercise status between groups (p=0.101). But we added educa-
tion variables to both groups, and the exercise status signifi-
cantly increased at higher education levels (p=0.001).

In table II, the changes in ABMI and AGCT after a 3-
month lockdown according to education level characteristics
and exercise status were shown.

Discussion

In our world, the incidence of obesity and DM is increas-
ing rapidly day by day, and this is due to unhealthy nutrition

Parameters Group 1 Group 2 p
(n=588) (n=500) (<0.05)
Age (years * SD) 29.27 +4.13 28.07 +4.73 <0.001
Gravidity (mean * SD) 2.43 +1.33 2.28 +1.22 0.064
Parity (mean * SD) 1.06 +0.92 0.94 £ 0.90 0.036
GW (mean % SD) 25.46 + 1.27 25.64 + 1.50 0.340
BMI (kg/m? £ SD) 25.54 + 2.36 25.23+2.53 0.036

GCT (g/dL + SD) 123.64 £33.41 120.20 £ 31.29 0.810
GW: Gestational week, BMI: Body mass index, GCT: Glucose challenge test, p<0.05
Table Il: Changes in ABMI and AGCT after 3-month lockdown according to educational and exercise status characteristics
Parameters Group 1 Group 2 ABMI AGCT
n (%) n (%) (ke/m2) P /o) P
Educational status
Pr. school (n=320) 143 (45) 177 (55)
Exercise No (n=153) 73 (48) 80 (52) +0.74 0.060 -5.83 0.273
Yes (n=167) 70 (42) 97 (58) -1.43 <0.001  -6.73 0.200
High school (n=395) 274 (69) 121 (31)
Exercise No (n=174) 124 (71) 50 (29) +0.77 0.054 -6.36 0.232
Yes (n=221) 150 (68) 71 (32) -1.33 <0.001  -2.73 0.568
University (n=120) 36 (30) 84 (70)
Exercise No (n=33) 10 (30) 23 (70) +2.90 0.001 +3.21 0.783
Yes (n=87) 26 (30) 61 (70) -0.70 0.189 +8.69 0.262

BMI: Body mass index, GCT: Glucose challenge test, p<0.05
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and fewer exercises in daily life (7). To our knowledge, this
study is the first research article designed to investigate the ef-
fect of quarantine mode on GCT results and BMI in Turkish
pregnant women during the COVID-19 pandemic. When we
look through our results, there are no statistical differences in
the results of GCT and BMI changes in the three-month lock-
down period.

Lockdown is a term, nowadays used as self-quarantine,
and is typically based on “stay-at-home” or “shelter-in-place”
strict rules set up by the national government, for imposing so-
cial distancing and hence limiting or completely restricting the
movement of the population (8). This situation caused a
greater risk of a sedentary lifestyle and so reduction of move-
ments on one side; but on the other side, an increased possi-
bility to eat always every repast at home, the impossibility to
consume processed food or prepared meals by restaurants/
cafeterias, and the availability of more time to cook by your-
selves. Besides these situations, emotional stress and anxiety
caused by the pandemic period make positive energy balance
on metabolism (4,5). All these factors with a prolonged lock-
down period were associated with glucose intolerance and
weight gain (9).

Karatas S, et al. determined that a prolonged lockdown pe-
riod increased body weight. After the six months lockdown
period, body weight gain was observed even without
metabolic disorders in non-diabetic participants (9). In
Zimbabwe, Matsungo TM et al. investigated the effect of the
pandemic lockdown on nutrition, health, and lifestyle patterns
(10). In their study, they indicated that participants’ activity
levels decreased and perceived weight gain during the lock-
down period, this situation caused to increase in the risk of
overweight and obesity (10). In the study which was reported
by Bhutani S, et al., they aimed to investigate the longitudinal
weight gain and related risk behaviors in adults during the
peak of the lockdown period (11). Their results indicated that
although the peak of the lockdown period took a short time,
the effects of this period on daily life could affect longer-term
management of weight-related behaviors, putting people at
greater risk of pandemic-related weight gain (11).

In our study, we used the 3-month lockdown period data to
evaluate GCT and BMI changes in pregnant women. There
was no statistical difference in GCT results in the main table.
But surprisingly, the BMI values of group 2 were significantly
decreased. When we added educational and exercise status
variables, AGCT and ABMI values of the participants with
university education who did not exercise were +3.21 mg/dL
and +2.90 kg/m? respectively during the 3-months lockdown.
And, also in the same group, the values of the participants
with university education who did exercise, AGCT and ABMI
were +8.69 mg/dL and -0.70 kg/m?, respectively. These rates
were not statistically significant compared to university-edu-
cated participants who did exercise or not (p=0.262 and
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p=0.189). In both primary and high school educated partici-
pants who did exercise, AGCT was -6.73 g/dL and-2.73 g/dL,
respectively but these values were not statistically significant
(»=0.200 and p=0.563). Also, in the same groups, ABMI was
-1.43 kg/m? and -1.33 kg/m? respectively (p<0.001). Maybe, if
we included the six months or more lockdown period data in
our study, we would be able to detect statistically significant
differences in all groups. This was the handicap of our article.
However, in the study by Pellegrini et al., they found that pa-
tients with obesity attending their study showed an approxi-
mately 1.5 kg self-reported weight gain after the first month of
lockdown (12). Self-reported anxiety or depression, lower ed-
ucation level, and not paying attention to the healthiness of
food choices were significantly associated with that increase
(12). In our study, we did not evaluate the depression or anxi-
ety levels of participants. However, when we compared ABMI
according to education level, we found that participants with
all education levels gained more weight than those who did not
exercise. We thought that was it why not, too careful attention
to choosing healthy food, and might be associated with a low
socioeconomic level not to buy quality-healthy food as men-
tioned in English medical literature before (12-14).

When we look through our GCT results in this study, there
was no statistical difference in the data. However, when we
compared AGCT according to educational status, we found
that participants with lower education levels had lower GCT
results than the control group. However, surprisingly, partici-
pants with university education had higher GCT results than
the control group. In English Medical literature, we found a
study designed by Onmez A et al, investigated the effect of the
lockdown on weight gain and also glycemic parameters in pa-
tients with type-2 DM (15). This study is correlated to our
study only on the glycemic parameters because we used GCT
to evaluate glycemic parameters. They concluded that in addi-
tion to weight gain among type-2 DM patients, statistically in-
significant increases were also observed in glycemic parame-
ters during the pandemic period (15).

Our study had several limitations. The retrospective design
allowed us to evaluate only associations. On the other hand,
our sample size was limited to a 3-months lockdown period.

In conclusion, given the limitation of sample sizes in the
groups and the limited lockdown period, we did not find any
statistical differences in the ABMI and AGCT. However,
when we evaluated the groups by their educational and exer-
cise status, we found decreased ABMI in all educated levels of
the participants. As our study and the other studies designed
like ours show pandemic lockdown affects our life worse.
Nevertheless, due to the lack of sample size, well-designed
randomized controlled trials also evaluating dietary habits and
other exercise patterns are required.

Declarations
Funding statement:
made for this study.

There is no financial disclosure to be



226

Disclosure statement.: The authors declare that no conflicts of
interest.

All authors and the study protocol have complied with the
World Medical Association Declaration of Helsinki regarding
the ethical conduct of research involving human subjects.
Consent to participate: Informed consent was obtained from
patients who participated in this study.

Availability of data and materials: The data supporting this
study is available through the corresponding author upon rea-
sonable request.

Authors’ contributions: AA and AKO collected data related to
the subject. FBE, YAR, and AA were involved in writing and
drafting the manuscript. YAR and AA were involved in the sta-
tistical analysis. YAR and FBF made a substantial contribu-
tion to the conception and design of the study. YEU partici-
pated in the design of the manuscript and the coordination of
the study. All authors read and approved the final manuscript.
This manuscript has not been published or presented com-
pletely or partially elsewhere and it is not under consideration
by another journal. Authors have read and understood the
Jjournal s policies, and believe that neither the manuscript nor
the study violates any of these.

There is no conflict of interest to declare.

Acknowledgment: We are grateful to all participants and their
families who spent their precious time and participated in this
research program. We are also thankful for the tireless efforts
of the research team members.

References

1. Worldometer. Coronavirus Update 2020 [Internet].
Available from: https://www. worldometers. info/coron-
avirus/

2. Zhong BL. Luo W. Li HM. Zhang QQ. Liu XG.Li WT. et
al. Knowledge, attitudes, and practices towards COVID-
19 among Chinese residents during the rapid rise period of
the COVID-19 outbreak: a quick online cross-sectional
survey. Int J Biol Sci. 2020;16(10):1745-52. DOI: 10.71
50/ijbs.45221. PMID: 32226294, PMCID: PMC709 8034.

3. Tang K. Gaoshan J. Ahonsi B. Ali M. Bonet M. Broutet
N. et al. Sexual and reproductive health (SRH): a key
issue in the emergency response to the coronavirus disease
(COVID-19) outbreak. Reprod Health. 2020;17(1):59.
DOI: 10.1186/s12978-020-0900-9. PMID: 32326943,
PMCID: PMC7179791.

4. Martinez-Ferran M. de la Guia-Galipienso F. Sanchis-
Gomar F. Pareja-Galeano H. Metabolic impacts of con-
finement during the COVID-19 pandemic due to modified
diet and physical activity habits. Nutrients. 2020; 12(6):
1549. DOI: 10.3390/nul2061549. PMID: 32466598,
PMCID: PMC7352228.

5. Villegas R. Shu XO. Yang G. Matthews CE, Li H. Cai H.
et al. Energy balance and type 2 diabetes: a report from the
Shanghai Women's Health Study. Nutr Metab Cardiovasc
Dis. 2009;19(3):190-7. DOI: 10.1016/j.numecd.2008.

Akdas Reis Y. Firatligil FB. Akay A. Kalayci Oncu A. Engin Ustun Y.

10.

11.

12.

13.

14.

15.

06.003. PMID: 18774701, PMCID: PMC2701731.

. Deveer R. Deveer M. Akbaba E. Engin-Ustiin Y.Aydogan

P. Celikkaya H. et al. The effect of diet on pregnancy out-
comes among pregnant with abnormal glucose challenge
test. Eur Rev Med Pharmacol Sci. 2013;17(9):1258-61.
PMID:23690197.

. Kumar N. Puri N. Marotta F. Dhewa T. Calabro S. Puniya

M. et al. Diabesity: an epidemic with its causes, preven-
tion and control with special focus on dietary regime.
Functional Foods in Health and Disease. 2017;7(1):1-16.
DOI: 10.31989/fthd.v7i1.280.

. Lippi G. Henry BM. Bovo C, Sanchis-Gomar F. Health

risks and potential remedies during prolonged lockdowns
for coronavirus disease 2019 (COVID-19). Diagnosis
(Berl). 2020;7(2):85-90. DOI: 10.1515/dx-2020-0041.
PMID: 32267243.

. Karatas S. Yesim T. Beysel S. Impact of lockdown

COVID-19 on metabolic control in type 2 diabetes melli-
tus and healthy people. Prim Care Diabetes. 2021;
15(3):424-427. DOI: 10.1016/j.pcd.2021.01.003. PMID:
33441263, PMCID: PMC7834877.

Matsungo TM. Chopera P. Effect of the COVID-19-in-
duced lockdown on nutrition, health and lifestyle patterns
among adults in Zimbabwe. BMJ Nutr Prev Health.
2020;3(2):205-12. DOI: 10.1136/bmjnph-2020-000124.
PMID: 33521530, PMCID: PMC7841831.

Bhutani S. vanDellen MR. Cooper JA. Longitudinal
weight gain and related risk behaviors during the COVID-
19 pandemic in adults in the US. Nutrients. 2021;13(2):
671. DOI:  10.3390/nu13020671. PMID: 33669622,
PMCID: PMC7922943.

Pellegrini M. Ponzo V. Rosato R. Scumaci E. Goitre 1.
Benso A. et al. Changes in weight and nutritional habits in
adults with obesity during the "lockdown" period caused
by the COVID-19 virus emergency. Nutrients. 2020;12
(7):2016. DOI: 10.3390/nu12072016. PMID: 32645970,
PMCID: PMC7400808.

Macht M. Characteristics of eating in anger, fear, sadness
and joy. Appetite. 1999;33(1):129-39. DOI:
10.1006/appe. 1999.0236. PMID: 10447985.

Purslow LR. Young EH. Warecham NJ. Forouhi N.
Brunner EJ. Luben RN. et al. Socioeconomic position and
risk of short-term weight gain: prospective study of
14.619 middle-aged men and women. BMC Public
Health. 2008;8:112. DOI: 10.1186/1471-2458-8-112.
PMID: 18400100, PMCID: PMC2323377.

Onmez A. Gamsizkan Z. Ozdemir S. Kesikbas E.
Gokosmanoglu F. Torun S. et al. The effect of COVID-19
lockdown on glycemic control in patients with type 2 dia-
betes mellitus in Turkey. Diabetes Metab Syndr. 2020;
14(6):1963-6. DOI: 10.1016/j.dsx.2020.10.007. PMID:
33059299, PMCID: PMC7548075



