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ABSTRACT

Aim: The COVID-19 “lockdown process” can cause weight gain due to sedentary lifestyle, dietary and sleep disturbances. In this study,
we aimed to determine clinical and metabolic effects of weight change in obese patients caused by the quarantine.

Material and Methods: This study included 44 patients with a BMI of 30 kg/m?. In the study, patients’ pre-quarantine metabolic
parameters were obtained from hospital records. The metabolic parameters of the patients were measured again after quarantine.
Patients were questioned about weight tracking, eating habits, exercise, and the need for hospital admission during quarantine.

Results: Of the patients (n=44), 72.7% were women and mean age was 39.9+13.9 (18.0-61.0) years. The BMI of patients was 36.0 (30.7-
46.0) kg/m” and 27.3% (n=12) of patients were morbidly obese. During the quarantine, patients’ weight (p<0.001) and BMI (p<0.001)
increased. Patients’ dietary compliance changed from 27.3% to 13.6% (p=0.109) and home exercise from 29.5% to 31.8% (p=0.999).
68.2% of patients tracked weight and 52.3% experienced increased appetite. Obese patients tracked their weight significantly more often
than morbidly obese patients (p=0.027). Weight gain wasn't associated with dietary compliance (p=0.609) and exercise (p=0.633). A
significant increase in patients’” glucose, insulin, HOMA- IR and cholesterol (p<0.001 for each) was observed.

Conclusion: In this study, it was observed that the COVID -19 “Lockdown Process” increased BMI in obese patients regardless of diet

and exercise. Consequently, a significant worsening was observed in obese patients” insulin resistance and lipid parameters. Active
follow-up strategies for obese patients in possible quarantines can prevent the negative consequences.
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COVID-19 ‘Evde Kal’ Siirecinin Obez Hastalarinin Klinik ve Metabolik
Parametreleri Uzerine Etkisinin Degerlendirilmesi: Tek Merkez Kesitsel Caliyma

0z
Amag: COVID-19’un ‘Evde Kal siireci obezite hastalarinda hareketsiz bir yasama, beslenme ve uyku bozukluguna bagh olarak kilo

artisina neden olabilir. Biz bu ¢aligmada; karantina siirecinin obezite hastalarinda olusturdugu kilo degisiminin klinik ve metabolik
etkilerini tespit etmeyi amagladik.

Gereg ve Yontemler: Bu calismaya kliniginimize ayaktan bagvuran VKI >30 kg/m? olan 44 hasta dahil edildi. Calismada karantina
oOncesi tarafimizca takip edilen hastalarin metabolik parametreleri kayitli dosyalardan elde edildi. Bu hastalarin karantina sonrasi
poliklinigimize ilk bagvurulari sirasindaki metabolik parametreleri tekrar ol¢iildii. Ayrica hastalarin karantina siirecindeki kilo takibi,
beslenme aligkanliklar, fiziksel aktiviteleri yiiz ytize sorgulandi.
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The Effect of the COVID -19 ‘Lockdown Process’ on Obese Patients

Bulgular: Hastalarin (n=44) %72,7 ’si kadin, %27,3i erkeklerden olusmaktaydi. Hastalarin ortalama viicut kiitle indeksleri (VKI)
36 (30,70-46,00) kg/m* olup hastalarin %27,3’ii (n=12)t morbid obezdi. Karantina siirecinde hastalarin kilo (p<0,001) ve VKI
(p<0,001)’inde artis oldugu gorildii. Hastalarin diyet uyumunun %27,3’ten %13,6’ya (p=0,109) diistiigii, ev i¢i egzersiz durumunun ise
9%29,5 iken %31,8 (p=0.999) oldugu ayrica %68,2’sinin kilo takibi yaptig1, %52,3’iiniin istah artis1 yasadig1 tespit edildi. Obez hastalarin
morbid obezlere kiyasla anlamli sekilde daha fazla kilo takibi yaptiklar: gértldii (p=0,027). Hastalarin kilo artis1 diyet uyumu (p=0,609)
ve egzersiz (p=0,633) ile iliskili degildi. Karantina siirecinde hastalarin glukoz (p=0,001), insiilin (p<0,001), homa-IR (p<0,001) ve
kolesterol (p<0,001) degerlerinde artig goriildii.

Sonug: Bu calismada ‘Evde Kal Siirecinin obez hastalarin beslenme aligkanligi ve egzersiz durumlarindan bagimsiz olarak VKI’inde
artis oldugu goriilmiistiir. Bununla iligkili olarak obez hastalarin insilin direnci ve lipid parametrelerinde belirgin bozulma gozlenmistir.
Bundan sonra olasi karantina siireglerinde obez hastalar i¢in daha aktif takip stratejilerinin planlanmasi bu siirete hastalarin yasadigt

olumsuz sonuglarin oniine gegebilir.
Anahtar Sozciikler: COVID-19, Obezite, Karantina

INTRODUCTION

Obesity is defined as excessive fat accumulation in the body
as a result of high energy intake. The World Health Organi-
zation (WHO) reports that obesity will be the most import-
ant health problem of the 21* century (1). It was reported
that the prevalence of obesity and morbid obesity increased
by 42% from 2017 to 2018, and this was 9% more than the
increase in the transition from 2009 to 2010 (2). Obesity is
associated with significant increases in morbidity (includ-
ing diabetes mellitus, hypertension, dyslipidemia, heart
disease, cerebrovascular accidents, sleep apnea, and cancer)
and mortality.

The morbidity and mortality statistics of COVID -19 appear
to disproportionately affect the vulnerable population with
pre-existing chronic diseases such as diabetes, heart disease,
obesity and severe obesity. In particular, individuals with
obesity have high rates of hospitalization and are at high
risk of disease and mortality (3). In particular, individuals
with obesity have a high rate of hospitalization and are at
risk for severe illness and mortality (3). Given the effects of
obesity on lung function and inflammation, the impact of
COVID -19 on people with obesity is not surprising (4,5).
However, it is believed that mandatory lockdown processes
such as quarantine may affect mental health and finances in
addition to physical health in vulnerable populations such
as obese people.

It is not known how the COVID -19 outbreak affects weight
management, health behaviors, and psychosocial health,
particularly in people with obesity. Because of the increase
in obesity-related behaviors due to the COVID -19 pandem-
ic, it is very important that health care is accessible to obese
patients. Because of the increase in obesity-related behav-
iors due to the COVID -19 pandemic, it is very important
that obese patients have access to health care services.

In our study, it was planned to evaluate the clinical and met-
abolic effects of quarantine period on obese patients in our
country.

MATERIALS and METHODS

This study included 44 patients who were followed up in
Karadeniz Technical University, Endocrinology and Meta-
bolic Diseases clinic for obesity (BMI 230 kg/m?). “G POW-
ER” software program was used to determine the minimum
sample size. The minimum sample size determined as “42”,
with 90% power (1-B), 0.05 alpha error and 0.530 effect size
according to literature review.

Patients who were overweight (BMI 25-29.9) were not
included in the analysis; all patients were obese. Follow-up
measurements and biochemical data from patients fol-
lowed up in our clinic before March 11, 2020, the date the
first case was identified in Turkey, were scanned. The same
patients were assessed individually on their first admission
to our outpatient clinic after quarantine. At the outpatient
visits after quarantine, dietary habits, exercise status, weight
gain, sleep patterns, need for hospitalization, and whether
patients had an infection were recorded with a questionnaire
we prepared after an approximately 30-minute face-to-face
oral interview. The questions were asked again so that the
patients’ answers were confirmed twice. In the diet compli-
ance questionnaire, those who had low or partial compliance
were included in the diet compliance group. Partial walk-
ing and exercises that can be done as home exercises apart
from daily activities, or activities they can do with any sports
equipment were questioned. Sleep behavior was questioned
in detail about times of falling asleep and waking up, change
in time of falling asleep, and difficulty in falling asleep or fre-
quent waking up, and recorded as change in sleep behavior
according to the responses. In addition, the need to wake up
at night and eat was questioned. The information in the file
was updated by questioning their chronic illnesses and med-
ications taken. Patients who had a detailed physical exam-
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ination were weighed on the Tanita BC-418- MA machine.
After the patients rested for 15 minutes, blood pressure
was measured in the sitting position using the Omron M3
HEM -7155-E digital arm sphygmomanometer. Biochemi-
cal parameters (glucose, insulin, creatinine, ALT, Homa- IR,
lipid profile, thyroid function tests) were analyzed in the
morning blood after 8 hours of fasting. Glucose (70-100 mg
/dl), ALT (0-45 U / L), creatinine (0.51-0.95 mg / dl), TSH
(0.41 - 6.80 mIU / L), Free T4 (0.57 - 1.24 ng / dL), insulin
(< 29.1 mIU / L), total cholesterol (120 - 200 mg / dl), tri-
glycerides (50 - 150 mg / dl), HDL cholesterol (45 - 65 mg /
dl), LDL cholesterol (<160 mg/ dl), HOMA- IR (< 2.5) were
evaluated according to reference limits. Plasma glucose lev-
el was measured by hexokinase (Beckman Coulter AU5800)
enzymatic reference method and insulin level was measured
by the CLIA (chemiluminescent immunoassay) (Siemens
immunoassay) method. HOMA- IR value was calculated
using the formula fasting blood glucose x insulin / 405. Free
T4 and TSH were measured using the chemiluminescence
immunoassay (CLIA) method (Roche cobas e 411). Total
cholesterol, triglycerides, LDL-C, HDL-C (Beckman Coulter
AU 5800) were measured by enzymatic calorimetric meth-
od; ALT (Beckman Coulter AU 5800) by UV kinetic meth-
od and pyridoxal-5’-phosphatase and creatinine (Beckman
Coulter AU 5800) by Jaffe calorimetric method.

Ethics Committee approval (number 24237859-608) was
granted on 01.10.2020 and was in accordance with the Dec-
laration of Helsinki (1964).

Statistical Analysis

The data obtained were analyzed using the statistical pack-
age program IBM-SPSS (version 22.0) in the computer
environment. For descriptive statistics, number, percent-
age, mean, standard deviation, minimum, maximum, and
median values were used. . In the study, after performing
normality analyses with Kolmogorov-Smirnov and Shap-
iro-Wilk tests, we determined that our data sets have not
normal distribution. So chi-square was used for categorical
comparison of independent groups and Wilcoxon Test used
for comparison of means of dependent groups. For statisti-
cal significance, p<0.05 was accepted.

RESULTS

72.7% of the study group were female, 27.3% were male,
and their mean age was 39.9 + 13.9 (18.0-61.0) years. While
27.3% of subjects had dietary compliance before quaran-
tine, this rate was found to be 13.6% during quarantine (p:
0.109). While the rate of indoor exercise before quarantine
was 29.5%, it was observed to be 31.8% during the quaran-
tine period (p=0.999). One person (2.3%) in the study group
reported receiving medical and surgical treatment for obe-
sity. (Table 1)
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During quarantine, 68.2% of subjects reported tracking
their weight, 52.3% experienced an increase in appetite, and
40.9% reported a change in their sleep patterns. The mean
BMI of the study group was 36.5 + 4.2 (30.7-46.0), and no
correlation was found between BMI and systolic and diastol-
ic blood pressure values (p=0.680 and p=0.767, respective-
ly). No correlation was found between dietary compliance
during quarantine, home exercise status, and presence of
weight gain and BMI (p=0.751, p=0.714, p=0.661, respec-
tively).

While the weight, BMI, Homa-IR, glucose, insulin, choles-
terol, triglycerides (TG) LDL-C, HDL-C and TSH values of
the study group increased after quarantine, ALT, creatinine
and T4 values did not change (Table 2).

86.4% (n=26) of individuals in the study group reported
gaining weight during quarantine. 95.7% (n=22) of individ-
uals with increased appetite during the quarantine period
gained weight (Table 3).

Table 1: Distribution of some sociodemographic character-
istics of the study group.

Characteristics (I\E[Vilre;flltz:x)
Age (years) 38.5(18.0-61.0)
Height (cm) 160.5 (147.0-186.0)
Weight (kg) 93 (70.0-140.0)
BMI (kg/m?) 36.0 (30.7-46.0)
n (%)
Female 32(72.7)
Gender
Male 12 (27.3)
None 20 (45.4)
LT4 12 (27.3)
L. Anti-hypertensive 7 (15.9)
Medications used
PPI 1(2.3)
Anti-depressant 3(6.8)
Metformin 1(2.3)
None 18 (40.9)
Comorbidities Hypothyroid 14 (31.8)
HT 7 (15.9)
Other 5(11.4)
Medical treatment No 43 (97.7)
for obesity Yes 1(2.3)
Surgical treatment No 43 (97.7)
for obesity Yes 1(2.3)
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Table 2: Comparison of weight, BMI and laboratory values before and after quarantine.

Baseline value

Final value

Median (min-max) Median (min-max) P
Weight (kg) 89.0 (69.0-136.0) 93.0 (70.0-140.0) <0.001
BMI (kg/m?) 33.7 (30.0-45.0) 36.0 (30.7-46.0) <0.001
HOMA-IR 3.3(1.8-10.4) 4.10 (1.6-10.8) <0.001
Glucose 90.5 (69.0-114.0) 93.5(80.0-119.0) 0.001
Insulin 15.55(0.7-57.0) 17.85(7.9-41.4) <0.001
Cholesterol 204.50 (114.0-332.0) 220.50 (126.0-320.0) <0.001
TG 128.5 (60.0-368.0) 138.0 (64.0-367.0) 0.009
LDL 129.0 (50.0-186.0) 137.5 (42.0-238.0) <0.001
HDL 48.5 (35.0-135.0) 49.0 (32.0-138.0) 0.009
ALT 21.0 (9.0-200.0) 19.5 (10.0-207.0) 0.127
Creatinine 0.6 (0.4-0.9) 0.7 (0.4-0.9) 0.240
T4 0.9 (0.5-1.3) 0.9 (0.5-3.0) 0.130
TSH 1.9 (0.02-5.8) 1.9 (0.01-17.7) 0.031
Analyzed with Wilcoxon Signed Rank Test.
Table 3: Assessment of factors affecting weight change during the quarantine.
Weight Gain During Pandemic
Test Value
n (%)
No Yes P

Weight tracking during the pandemic

No 2 (14,3) 12 (85,7) 0,611

Yes 4(13,3) 26 (86,7)
Increased appetite during the pandemic

No 5(23,8) 16 (76,2) 0,074

Yes 1(4,3) 22 (95,7)
Sleep pattern change during the pandemic

No 3(11,5) 23 (88,5) 0,476

Yes 3(16,7) 15 (83,3)
The need to wake up and eat at night

No 5(12,8) 34 (87,2) 0,538

Yes 1(20,0) 4 (80,0)
Dietary compliance during the pandemic process

No 5(13,2) 33 (86,8) 0,609

Yes 1(16,7) 5(83,3)
Home exercise during the pandemic

No 4(13,3) 26 (86,7) 0,633

Yes 2(14,3) 12 (85,7)

In the study, 27.3% (n=12) of individuals were classified as
morbidly obese based on their BMI values. When the health
behavior and symptoms of these individuals during the quar-
antine period were examined, morbid obesity was found in
half of the individuals who did not track their weight during

the quarantine period. It was observed that the behavior of
not tracking weight during the quarantine period was more
common in morbidly obese individuals (p=0.027). It was
found that behaviors such as increased appetite, change in
sleep patterns, need to wake up at night and eat, compliance
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Table 4: Distribution of morbidly obese and obese patients’ health behaviors and symptoms during the quarantine period.

Obese Morbidly obese
(BMI 30-39.9kg/m?) (BMI >40kg/m?) Test Value
n (%) p
No Yes

Weight tracking during the pandemic
No 7 (50.0) 7 (50.0) 0.027
Yes 25(83.3) 5(16.7)

Increased appetite during the pandemic
No 13 (61.9) 8(38.1) 0.230
Yes 19 (82.6) 4(17.4)

Sleep pattern change during the pandemic
No 18 (69.2) 8(30.8) 0.393
Yes 14 (77.8) 4(22.2)

The need to wake up and eat at night
No 28 (71.8) 11 (28.2) 0.583
Yes 4(80.0) 1 (20.0)

Dietary compliance during the pandemic process
No 27 (71.1) 11 (28.9) 0.471
Yes 5 (83.3) 1(16.7)

Home exercise during the pandemic
No 22 (73.3) 8(26.7) 0.583
Yes 10 (71.4) 4 (28.6)

W;liht gain during the pandemic 5(83.3) 1 (167) ot
Yes 27 (71.1) 11 (28.9)

to diet, home exercise, weight gain during quarantine were
similar between morbidly obese and non-morbidly obese
individuals (p> 0.05 for each) (Table 4).

DISCUSSION

As with other respiratory infections, there is an important
relationship between COVID-19 and obesity. Studies have
shown that the incidence of severe COVID-19 infection
is increased in patients with obesity compared to normal
weight patients (6). In a retrospective evaluation of 112
patients in Wuhan, it was found that patients with high
BMI had a higher rate of critical illness than patients with
normal BMI (7). In another study evaluating 1482 patients
who required hospitalization for COVID -19, it was found
that 89.3% of patients had comorbidities and obesity was
the second most common condition after hypertension in
these patients (8). Given the effects of obesity on lung func-
tion and inflammation, the impact of COVID -19 in obese
individuals is not surprising (4,5).

In addition to the association between obesity and risk of
COVID -19 infection, it is suggested that the quarantine
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process may be important for obese patients. In a study
evaluating 123 obese patients in the US, it was found that
69.6% of patients who stayed at home during quarantine did
not reach their weight loss goals. There was a decrease in
exercise duration (47.9%) and intensity (55.8%) of patients.
In addition, 49.6% reported that food stocks increased and
61.7% reported eating behaviors that increased with stress
(9). Obese patients were evaluated in this study regardless
of their infection status. In this challenging quarantine pro-
cess, it was observed that the weight (p<0.001) and BMI
(p<0.001) of obese patients who was included in our study,
increased when their weight tracking and changes, dietary
compliance and exercise status were assessed. While 27.3%
of patients had dietary compliance before quarantine, this
rate decreased to 13.6% during the quarantine process
(p=0.109). On the other hand, it was observed that the rate
of home exercise increased slightly during the quarantine
period (31.8%) compared to the pre-quarantine period
(29.5%) (p=0.999). However, no relationship was found
between dietary compliance and exercise rates and weight
gain. The inability to obtain statistically significant results
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may be attributed to the limited number of patients enrolled
in the study in a short period of time. Although the home
exercise rates of the patients increased, the decrease in their
daily routine activities may be associated with weight gain
and worsening in metabolic parameters. However, patients
were assessed face-to-face, and their measurements and
questionnaires were recorded objectively. An online survey
was not conducted.

In a study that examined the dietary habits and weight track-
ing of adults in Poland, it was found that 52% of individuals
had increased cravings for food and snacking, and this situa-
tion was more likely to be observed in overweight and obese
individuals. In addition, about 30% of them gained weight,
and it was observed that this situation was more likely to
occur in obese and elderly people (10). In addition, about
30% of them gained weight, and it was observed that this
was more likely to occur in obese and elderly people (10).
In our study, it was found that only 13.6% of obese patients
had diet compliance during the pandemic and more than
half of the patients (52.3%) experienced appetite increase.
In our study, 27.3% of patients were morbidly obese and
it was observed that morbidly obese people tracked less
weight during quarantine. (p=0.027).

The change in daily routine (regular activities at home and
at work), the reduction in social contacts and the physi-
cal limitations during quarantine led to disappointment
(11). One study suggested that quarantine may increase
psychological problems such as depression, anxiety, and
post-traumatic stress disorder (12). Consequently, stress
and depression may increase the need for high-calorie food
consumption in humans (13). The stress environment and
the quarantine process are likely to have a negative effect
on body weight. In our study, 52.3% (n=23) of patients had
increased appetite and 40.9% (n=18) had changes in sleep
patterns. As noted in several studies, the stress and pressure
of the quarantine period may be associated with increased
appetite and sleep patterns. As an expected result, 95.7% of
individuals who had an increased appetite during the pan-
demic had weight gain.

In an online survey study in Italy, it was observed that obese
individuals experienced an average weight gain of 1.5 kg
during the 1-month quarantine period. A relationship has
been found between weight gain and low education level,
and anxiety/depression (14). An average increase of 3.02 kg
was also observed in the patients in our study.

In addition to the association between obesity and the risk
of COVID -19 infection, it is suggested that the quarantine
process may be important in obese patients in several ways.
While obese people already isolate themselves and avoid

social contact even under normal conditions and therefore
have higher rates of depression, the quarantine process has
created even more difficult conditions for the obese patient
group. In our study, the potential impact of this period was
objectively measured by assessing patients individually in
the outpatient setting at the end of the process.

When comparing the biochemical evaluations before and
after quarantine, a significant increase was found in glucose
(p=0.001), insulin (p<0.001), Homa-IR (p<0.001) levels
of the patients. In addition, a significant increase in lipid
parameters of patients was observed, especially cholester-
ol (p<0,001) ,TG (p=0.009) and LDL (p<0,001) levels after
quarantine. As far as we know, in the literature, there is no
similar study that evaluates the change in biochemical val-
ues of individuals after the quarantine process. However,
because of the limited process, only a limited number of
patients could be evaluated.

There are some limitations in our study. First of all, the lim-
ited number of patients makes our evaluation difficult. Also,
our evaluation of diet compliance and exercise rates only
with the verbal responses of the patients makes our results
subjective.

This study has shown that “Lockdown Process” causes
weight gain and an associated worsening of insulin resis-
tance and lipid parameters in obese patients who did not
have “COVID -19 “infection, regardless of their eating hab-
its and physical activity. To the best of our knowledge, there
is no similar study in the literature that evaluates the change
in biochemical values of individuals after the quarantine
process. However, studies with larger patient populations
are needed to evaluate this important subject in detail.
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