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Status of Weight Change, Lifestyle Behaviors, 
Depression, Anxiety, and Diabetes Mellitus in 
a Cohort with Obesity during the COVID-19 
Lockdown: Turk-Com Study Group
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Abstract
Introduction: The coronavirus disease 2019 (COVID-19) pan-
demic led to a lockdown period. Confinement periods have 
been related to unhealthy lifestyle behaviors. Our study 
aimed to determine weight change, changes in eating and 
exercise habits, the presence of depression and anxiety, and 
diabetes mellitus (DM) status in a cohort of patients with 

obesity. Methods: The study was undertaken in nine centers 
of Collaborative Obesity Management (COM) of the Europe-
an Association for the Study of Obesity (EASO) in Turkey. An 
e-survey about weight change, eating habits, physical activ-
ity status, DM status, depression, and anxiety was completed 
by patients. The International Physical Activity Question-
naire (IPAQ) score was used to determine physical activity in 
terms of metabolic equivalents (METs). A healthy nutrition 
coefficient was calculated from the different categories of 
food consumption. The Patient Health Questionnaire (PHQ-
9) and General Anxiety Disorder (GAD-7) Questionnaire  
were used for determining depression and anxiety, respec-
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tively. Results: Four hundred twenty-two patients (age 45 ± 
12.7 years, W/M = 350/72) were included. The healthy nutri-
tion coefficient before the pandemic was 38.9 ± 6.2 and de-
creased to 38.1 ± 6.4 during the pandemic (p < 0.001). Two 
hundred twenty-nine (54.8%) patients gained weight, 54 
(12.9%) were weight neutral, and 135 (32.3%) lost weight. 
Patients in the weight loss group had higher MET scores and 
higher healthy nutrition coefficients compared with the 
weight gain and weight-neutral groups (p < 0.001). The PHQ 
and GAD scores were not different between the groups. Per-
cent weight loss was related to healthy nutrition coefficient 
(CI: 0.884 [0.821–0.951], p = 0.001) and MET categories (CI: 
0.408 [0.222–0.748], p = 0.004). One hundred seventy pa-
tients had DM. Considering glycemic control, only 12 (8.4%) 
had fasting blood glucose <100 mg/dL and 36 (25.2%) had 
postprandial BG <160 mg/dL. When patients with and with-
out DM were compared in terms of dietary compliance, MET 
category, weight loss status, PHQ-9 scores, and GAD-7 scores, 
only MET categories were different; 29 (11.7%) of patients in 
the nondiabetic group were in the highly active group com-
pared with 5 (2.9%) in the diabetic group. Conclusion: The 
COVID-19 lockdown resulted in weight gain in about half of 
our patients, which was related to changes in physical activ-
ity and eating habits. Patients with DM who had moderate 
glycemic control were similar to the general population in 
terms of weight loss but were less active.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

The coronavirus disease 2019 (COVID-19) pandemic 
led to a lockdown period of around 2 months between 
March and May 2020 in Turkey, as in many parts of the 
world. Although there seemed to be positive influences 
on decreasing the transmission of COVID-19 during the 
lockdown, there have been other consequences coming 
with changes in the lifestyle of people. Especially evident 
were the changes in physical activity [1–3], eating behav-
iors [4–12], problems in reaching healthcare services, and 
increases in psychological, mood, and sleep disturbances 
due to the increased stress of both being confined and fear 
of the COVID-19 infection itself [13–15].

Weight gain was found to be related to increased 
snacking, increased consumption of unhealthy food, and  
increased number of meals in the general population [4, 
10]. The changes in eating and physical activity patterns 
were inevitable due to being restricted to food products 
with a longer shelf-life, which are commonly unhealthy 
and rich in calories, and also the unavailability of gyms 

and outdoor sports facilities [16]. However, the psycho-
logical state of people was possibly more effective. There 
is a complex but intriguing relationship between psycho-
logical state, eating habits, physical activity state, and 
sleep quality [17, 18].

There were also problems in reaching healthcare ser-
vices because hospitals were already overwhelmed with 
patients with COVID-19 and there were difficulties in 
giving service to other individuals who were seeking care. 
Second, patients tried to avoid going to hospitals due to 
the fear of contracting COVID-19 [19].

Considering the effects of the COVID-19 lockdown on 
a population with obesity, there may be some different 
aspects compared with the normal population. People 
with obesity may be more cautious about their eating and 
exercise habits because they have previously been in-
volved in these aspects and have developed certain life-
style behaviors. On the other hand, the effect might be 
just the opposite where people with obesity may be af-
fected by stress and exhibit patterns of emotional eating. 
It has been previously shown that this population is more 
vulnerable to psychological stress and emotional eating 
and has an increased risk of gaining weight [10]. A few 
studies have addressed the status of people with obesity 
during the pandemic. A study from Texas determined the 
issues about substance use, mental health, and weight-
related behaviors, showing that most of the participants 
had increased depression and anxiety, an increased rate 
of emotional eating, and difficulty in achieving their 
weight goals [20].

Diabetes mellitus (DM) is a prominent complication 
of obesity. All the unfavorable aspects of the pandemic 
probably affect the course of diabetes because, being a 
metabolic complication, changes in eating and physical 
activity habits may directly affect the course of DM. There 
has been some data published about the diabetic popula-
tion previously, indicating that there is increased anxiety, 
less exercise, but no weight gain or deterioration of blood 
glucose levels in patients with type 1 and type 2 diabetes 
[21].

The aim of the study was to determine weight status, 
changes in weight-related behaviors such as eating pat-
terns, diet quality, emotional eating, physical activity, de-
gree of depression and anxiety, status of reaching health-
care during the pandemic, concerns about COVID-19, 
and details about diabetes status in patients with DM dur-
ing the COVID-19 lockdown in a group of individuals 
with obesity who are being followed at Obesity Manage-
ment Centers in Turkey.
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Methods

The study was undertaken in nine centers of Collaborative 
Obesity Management (COM) of the European Association for the 
Study of Obesity (EASO) in Turkey. These centers were from dif-
ferent regions of Turkey, including Istanbul, Bursa, and Zongul-
dak. A power analysis was conducted and a target responder rate 
of 385 was determined. Each center was asked to recruit at least 45 
patients. Participants were randomly selected from among pa-
tients who had been followed at the centers for at least 3 months 
and had regularly attended appointments before March 11, 2020, 
when the first case was detected in Turkey. The inclusion criteria 
were all patients with obesity who could read and answer the ques-
tions online. An e-survey was prepared using Google forms and 
was sent to patients who were followed at these centers via e-mes-
sage or e-mail by the attending physicians or nurses.

The Questionnaire Consisted of Different Sections
Sociodemographic Characteristics
The first part included questions related to the sociodemo-

graphic profile of the participants (e.g., age, sex, marital status, 
educational level, number of children).

Obesity History
Obesity history included parts about the duration of obesity, 

medications used by the patients, complications of obesity, and 
frequency of follow-up for obesity.

Weight Change during the Pandemic
Both weights before and during the pandemic and height were 

self-reported by the participants. Their body mass index (BMI) 
was calculated by dividing the weight (kg) by the height2 (m2).

Healthcare/Medication Availability during the Pandemic
Patients were asked whether they could obtain all their medica-

tions, whether they could reach their physicians, and whether they 
could go to hospitals and undergo lab tests during the pandemic.

Eating Habits during the Pandemic
Eating habits were evaluated by focusing on the quantity and 

quality of different types of food (i.e., bakery, red meat, chicken/
fish, deserts, vegetables) participants consumed before and during 
the lockdown. The frequencies for each group were asked in the 
questionnaire as every meal, every day, 4–5 times/week, 2–3 times/
week, once per week, 2–3 times/month, and less than once per 
month. These frequencies were classified using the Likard scale. 
Bakery, red meat, sugar-containing drinks, packaged food, and 
sweets were designated as unhealthy foods, and fish/chicken, veg-
etables, and fruits were designated as healthy foods. For unhealthy 
foods, a score of 1–7 was given, increasing from the commonest 
consumption to the least common consumption (every meal = 1; 
every day = 2; 4–5 times/week = 3; 2–3 times/week = 4; once per 
week = 5; 2–3 times/month = 6; less than once per month = 7). For 
the healthy foods, a score of 1–7 was given, increasing from the least 
common consumption to the commonest consumption (less than 
once per month = 1; 2–3 times/month = 2; once per week = 3; 2–3 
times/week = 4; 4–5 times/week = 5; every day = 6; every meal = 7). 
A healthy nutrition coefficient was obtained by adding all these 
scores for each individual. One score for the period before the pan-
demic and another score for during the pandemic were obtained.

Physical Activity Status
Physical activity was evaluated using the International Physical 

Activity Questionnaire (IPAQ), determining the amount of vigor-
ous and moderate activity, walking, and sitting during the previous 
7 days of the pandemic [22]. The total number of metabolic equiv-
alent (MET) minutes was calculated from the raw data. Also, MET 
categories were determined from the raw data as low, moderate, 
and high.

COVID-19-Related Concerns
Questions regarding the infection status of the patients and 

their fear about COVID-19 were included.

DM Status
Patients who had DM were asked in detail about the type of 

their diabetes, the medications they were using, the complications, 
their ability to reach healthcare, their physicians, and their medica-
tions. Questions were asked regarding their blood glucose status, 
including A1c levels, the frequency of their blood glucose measure-
ments, the results of their fasting and postprandial glucose read-
ings, hypoglycemic events, and whether they had any acute dia-
betic complications.

Depression Status
The Patient Health Questionnaire (PHQ)-9 [23], which has 

been validated in Turkish, was used [24]. A cut-off of 10 was taken 
to describe the patients as having depression. Patients who had a 
score of ≥10 were considered to have depression.

Anxiety Status
The validated Turkish version [25] of the General Anxiety Dis-

order (GAD)-7 questionnaire [26] was used to assess anxiety. A 
cut-off of 10 was taken for GAD-7. Patients with a score ≥10 were 
considered to have anxiety. Also, questions about smoking and 
sleep status were added.

The questionnaire was prepared in Turkish. The questionnaire 
required approximately 20 min to complete. Written informed 
consent was obtained from all patients before participating in the 
study. The study was approved by the Local Institutional Board at 
Koç University, Istanbul (approval number: 2020.268.IRB1.091).

Statistical Analysis
Statistical analysis was conducted using the IBM SPSS Statistics 

(version 25, Chicago, IL, USA) program. Mainly, descriptive anal-
yses were performed to determine the frequencies of categorical 
variables as percentages. Also, ordinal variables were expressed as 
mean ± standard deviation. The distribution of variables was mea-
sured using the Kolmogorov-Smirnov test. For the analysis of 
quantitative independent data, in normal distribution, we per-
formed Student’s t test. In nonnormal distribution, we used the 
Kruskal-Wallis test and the Mann-Whitney U test for the analysis 
of quantitative independent data. Fisher’s exact χ2 test was used for 
the analysis of qualitative independent data. Univariate and mul-
tivariate logistic regression were performed to determine the fac-
tors affecting weight loss status. In univariate analysis, percentage 
weight loss, age, education status, MET category, dietary compli-
ance, and nutrition coefficient were evaluated. Multivariate analy-
ses were performed for factors that were significant in univariate 
analysis. Statistically significant results were defined as p < 0.05. 
The confidence level was set at 95%.
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Results

A total of 449 patients were reached, of whom only 422 
patients answered all the questions in the questionnaire. 
A flowchart of the recruitment is given in Figure 1.

The sociodemographic variables of the population are 
presented in Table 1. Data about physician visits, treat-
ment for obesity, and complications of obesity were also 
included in Table 1.

During the pandemic period, 201 people (48.8%) nev-
er left their house and 39 people (9.5%) spent more than 
5 h outside their houses. Three hundred fifteen (80.2%) 
patients had no difficulty in obtaining their medications 
during the pandemic; the remainder had problems to 
some extent. Two hundred thirty-one (71.5%) patients 
were compliant with their medications more than 80% of 
the time, but 56 (20.1%) were not compliant at all. Three 
hundred two (83.7%) did not quit or decrease the dose of 
their medications during the pandemic; 161 (41.2%) had 
problems reaching their physician; and only 142 (35.4%) 
had no problems reaching hospitals for laboratory tests. 
Two hundred eight (64%) patients did not go to hospitals 
due to the fear of COVID-19 transmission.

The number of meals during the pandemic (3.8 ± 1.7) 
increased compared with before the pandemic (3.3 ± 1.3) 
(p < 0.001). When compliance with diet during the pan-
demic was inquired, 122 patients (29.8%) were never 
compliant with their diet during the pandemic, 88 (21.5%) 

were rarely compliant, and 85 (20.8%) were frequently 
compliant.

The frequencies of different kinds of foods (bakery, red 
meat, fish/chicken, vegetables, fruits, sugar-containing 
drinks, packaged food such as potato chips and biscuits, 
deserts) before and during the pandemic were also ques-
tioned and are shown in Table 2. The healthy nutrition 
coefficient before the pandemic was 38.9 ± 6.2. It de-
creased to 38.1 ± 6.4 during the pandemic (p < 0.001).

The sleep time during the pandemic was around 6–8 h 
in 218 patients (52.4%) and 8–10 h in 105 (25.2%) pa-
tients. Seventy-eight (18.7%) patients were actively smok-
ing during the pandemic. One hundred two (39.6%) pa-
tients had negative thoughts about COVID-19. Of the en-
tire cohort, 389 (94.9%) did not have a COVID-19 
infection. Two hundred two (48.5%) patients were psy-
chologically affected by the pandemic.

Physical activity status was determined using the MET 
category. The average MET scores and the MET catego-
ries are shown in Table 1. Most patients seemed to be in 
the low MET category.

The average PHQ and GAD-7 scores are shown in Ta-
ble 1. The patients were categorized using a cut-off of 10 
for both scales, and the frequencies are presented in Ta-
ble 1.

Patients were then categorized as to their weight loss 
status. The distribution according to the weight loss sta-
tus is shown in Figure 2. When different variables such as 

Fig. 1. A flowchart of the recruitment of 
participants in the study.
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age, sex, the presence of DM, mean PHQ-9 score, mean 
GAD-7 score, METs, physical activity category, BMI be-
fore the pandemic, and dietary compliance during the 
pandemic were compared between the three groups that 
were weight-neutral, that lost weight, and that gained 
weight, BMI before the pandemic was significantly high-
er in the group that lost weight compared with the group 
that gained weight. METs were highest in the group that 
lost weight compared with the weight-neutral group and 
weight-gain group. The healthy nutrition coefficient was 
highest in the group that lost weight, followed by patients 
that were weight neutral and patients who gained weight. 
Dietary compliance was highest in the group that lost 
weight (Table 3).

Weight change was also calculated as the percentage 
weight change by subtracting the weight before the pan-
demic from the weight during the pandemic and dividing 
by the weight before the pandemic. Correlation analysis 
was then performed with the weight change and age, edu-
cation status, METs category, dietary compliance, num-
ber of meals, and the healthy nutrition coefficient. Of 
these, only the healthy nutrition coefficient and METs 
categories were correlated with percentage weight loss. 
Percent weight change was related to METs categories, 
where patients in the moderately active and very active 

Table 1. The sociodemographic variables, MET categories, PHQ-9, 
GAD-7 scores, and categories of the population

Variables N = 422

Age, years 45±12.7
Women/Men, n 350/72
Education status, n (%) 153 (37.1)

Primary 46 (11.2)
Middle 106 (25.7)
High school 76 (18.4)
University 13 (3.2)
College student 11 (2.7)
Postgraduate 7 (1.7)

Marital status, n (%)
Married 289 (69.6)
Never married 85 (20.5)
Divorced 25 (6)
Single 16 (3.9)

Duration of obesity, years 7.3±7.7 (0.02–45)
Physician visits, n (%)

Regularly 241 (57.1)
Sometimes or rarely 145 (34.4)
Never 36 (8.5)

Therapy for obesity, n (%)
Diet 68 (16.7)
Exercise 4 (1.0)
Medications 18 (4.4)
Diet + exercise 99 (24.3)
Diet + exercise + behavioral therapy 33 (6.1)
Diet + exercise + medications 82 (20.1)
Bariatric surgery 104 (25.5)

Complications, n (%)
DM 174 (41.2)
Hypertension 160 (37.9)
Hyperlipidemia 108 (25.5)
Cardiovascular disease 30 (7.1)
Fatty liver disease 60 (14.2)
Sleep apnea 35 (8.2)
Asthma 58 (13.7)
Cholelithiasis 18 (4.2)
Joint problems 85 (20.1)
Depression 61 (14.4)
Cancer 5 (1.1)
PCOS 17 (4.2)
Sterility 3 (0.7)
GER 47 (11.1)
Varicose veins 34 (8.5)

BMI before pandemic, kg/m2 36.8±7.9
BMI during pandemic, kg/m2 36.6±7.9
IPAQ (average MET) 633.5±1,169.6
MET category, n (%)

Low 304 (72.0)
Moderate 84 (19.9)
High 34 (8.1)

PHQ-9 (total score) 7.7±5.9
PHQ-9 category, n (%)

<10 302 (71.6)
≥10 120 (28.4)

GAD-7 (total score) 5.6±5.1
GAD-7 category, n (%)

<10 342 (81.0)
≥10 80 (19.0)

BMI, body mass index; IPAQ, International Physical Activity Question-
naire; MET, metabolic equivalent; PHQ-9, Patient Health Questionnaire; 
GAD-7, General Anxiety Disorder.

Fig. 2. Distribution of the patients according to weight change.
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groups lost weight more compared with the least active 
groups. In the logistic regression analysis where both the 
healthy nutrition coefficient and METs categories were 
included as independent variables and the percentage 
weight change as the dependent variable, weight change 
was correlated negatively with the healthy nutrition coef-
ficient and METs categories (Table 4).

When the patients who had bariatric surgery were 
compared with the patients that were treated by other 
treatment modalities, there were lower percentage of pa-
tients who lost weight and also higher percentage of pa-
tients who gained weight in the bariatric surgery group 
compared with the other group (Table 5). The meal fre-
quency during the pandemic was increased, dietary com-
pliance and the healthy nutrition coefficient seemed to be 
higher in the bariatric surgery group compared with pa-
tients in the other group. In terms of physical activity, a 
greater percentage of patients were in the more active 
group in the bariatric surgery group compared with the 
other group. There were more patients with DM in the 
group treated with other modalities compared with the 
bariatric surgery group. The PHQ-9 and GAD-7 catego-
ries according to a cut-off of 10 were similar between the 
two groups.

Regarding the patients with DM, the frequency of 
DM type, the therapy the patients received, change in 
insulin dose, difficulty in reaching medication during 
the pandemic, frequency of quitting or decreasing dos-
es of medications during the pandemic, and HbA1c lev-
els are shown in Table 6. In terms of complications, 22 
(13.2%) had retinopathy, 88 (52%) had neuropathy, and 
22 (13.2%) had nephropathy. The frequency of capillary 
glucose measurements and acute diabetic complica-
tions are also shown in Table 6. Of all patients with DM, 
53 (31.5%) lost weight, 19 (11.3%) were weight neutral, 
and 96 (57.1%) gained weight. Among patients with 
DM, 133 (78.2%) had mild physical activity, 32 (18.2%) 
had moderate physical activity, and 5 (2.9%) had sig-
nificant physical activity. Dietary compliance was good 
only in 30 (17.9%) patients with diabetes. Only 45 
(26.5%) had PHQ-9 scores ≥10, and only 31 (18.2%) 
had GAD-7 scores ≥10. When patients with and with-
out DM were compared in terms of dietary compliance, 
METs category, weight loss status, PHQ-9 category 
(with cut-off 10), and GAD-7 category (with cut-off 
10), only patients without diabetes seemed to be more 
active; 29 (11.7%) patients in the nondiabetic group 
were in the very active group compared with 5 (2.9%) 
in the diabetic group.
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Discussion

Lockdown periods have generally been associated 
with difficulties in maintaining weight. Our findings re-
veal that more than half of our population with obesity 

gained weight, and one-third lost weight during the 
pandemic. This is in line with previous studies; in Spain, 
52% of a population with obesity gained weight [21] 
and in patients with obesity awaiting bariatric surgery, 
a small but significant increase in BMI was observed 

Table 3. Differences between the patients that were weight neutral, that lost weight, and that gained weight

Weight neutral Weight loss Weight gain p value

Age ± SD, years 48.2±10.8 44.2±12.4 44.7±13.4 0.19
W/M, n 44/9 111/23 189/38 0.99
BMI ± SD, kg/m2 (before pandemic) 35.1±8.9 38.1±8.2 36.6±7.5 0.01
DM, n (%)

Yes 19 (36.5) 53 (39.6) 96 (42.3)
0.71

No 33 (63.5) 81 (60.4) 131 (57.7)
PHQ-9 score ± SD 7.5±5.5 7.2±5.8 8.0±5.9 0.38
GAD-7 score ± SD 5.8±5.4 5.7±5.0 5.5±4.2 0.89
IPAQ (Mets) ± SD 1,014.1±1,350.7 761.1±1,231.9 436.0±979.5 0.001
MET category, n (%)

Low 29 (9.6) 86 (28.6) 186 (61.8)
0.0001Moderate 19 (22.6) 34 (40.5) 31 (36.9)

High 6 (18.2) 15 (45.5) 12 (36.4)
Meal frequency during pandemic ± SD 3.3±1.6 3.8±2.0 4.0±1.7 0.386
Healthy nutrition coefficient during pandemic ± SD 38.8±6.1 39.6±5.7 37.2±6.7 0.007
Dietary compliance, n (%)

None 13 (10.7) 21 (17.2) 88 (72.1)

<0.0001
Rarely 14 (16.3) 18 (20.9) 54 (62.8)
Sometimes 19 (16.7) 39 (34.2) 56 (49.1)
Frequently 5 (7.8) 36 (56.3) 23 (35.9)
Almost always 1 (5) 16 (18.0) 3 (15)

SD, standard deviation; W/M, women/men; DM, diabetes mellitus; IPAQ, International Physical Activity 
Questionnaire; MET, metabolic equivalent; PHQ-9, Patient Health Questionnaire; GAD-7, General Anxiety Disorder.

Table 4. Univariate and multivariate LR analysis of prediction of % weight loss

Univariate LR Multivariate LR

OR (95% CI) p value OR (95% CI) p value

Age 0.996 (0.980–1.011) 0.58
Male 0.978 (0.583–1.641) 0.93
Education status 0.584 (0.299–1.039) 0.23
BMI 0.983 (0.958–1.008) 0.17
Meals, n 1.097 (0.978–1.231) 0.12
Healthy nutrition coefficient 0.872 (0.812–0.937) <0.001 0.884 (0.821–0.951) 0.001
PHQ-9 score 1.403 (0.905–2.175) 0.32
GAD-7 score 1.147 (0.696–1.890) 0.59
MET category 4.698 (2.147–10.281)
1 versus 2 0.318 (0.192–0.528) <0.001 0.408 (0.222–0.748) 0.004
1 versus 3 0.321 (0.152–0.679) 0.003
Presence of DM 0.850 (0.571–1.265) 0.42

OR, odds ratio; BMI, body mass index; PHQ-9, Patient Health Questionnaire; GAD-7, General Anxiety Disorder; 
MET, metabolic equivalent; DM, diabetes mellitus.
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[27]. In a bariatric population with obesity, no signifi-
cant changes in weight and BMI were observed, but a 
change in obesity class was reported in 17.8% of cases 
(10/56) [28].

A prominent change in eating habits was observed. It 
was evident in our findings that the number of meals per 
day had increased compared with before the pandemic. 
The content of what the participants ate changed with an 
increased frequency of bakery, packaged food, sweets, 
and vegetable consumption. These findings are in line 
with other groups who also found decreased consump-
tion of vitamin A-rich fruits and vegetables, some fruits, 
nuts, seeds, cereal bread, and tubers and dairy products 
[29]. Fruits and vegetables (60.2%, each), herbal tea 
(37%), nuts (34.3%), and sweets (32.6%) consumption 
were increased in another cohort along with increased 
food intake in 31.8% of patients [30]. There has been a 
detectable shift toward carbohydrate-containing food 
such as confectionaries and bread [9, 10, 31]. Increased 
food intake [6, 9, 10], irregular and unhealthy eating pat-
terns, and frequent snacking have been observed in many 

populations [4, 6, 9, 10, 20, 32, 33]. On the other hand, 
changes towards healthier diet patterns were also ob-
served [7].

Physical activity is an important contributor to main-
taining weight balance. In the lockdown, most of our par-
ticipants had low physical activity. Moreover, patients in 
the group that gained weight were less physically active 
compared with the patients who lost weight. One of the 
most important factors affecting weight status seemed to 
be the physical activity status in our patient group. Peri-
ods of quarantine have been shown to have negative ef-
fects on the general physical activity status of people [34]. 
It has not been possible for people to maintain their phys-
ical activity status only through activities at home [35]. 
Besides having a lack of opportunities for outdoor and 
indoor sports activities [36], another influencing factor 
has been the lack of motivation for doing sports [35]. In 
an American cohort with obesity, about one-half report-
ed a decreased amount of time for exercise and a decrease 
in the intensity of exercise during lockdown [20]. De-
creased physical activity was observed in about one-third 

Bariatric surgery 
(n = 104)

Other treatment 
modalities (n = 318)

p value

Weight loss status, n (%)
Weight loss 43 (41.3) 193 (60.7)

<0.001Weight neutral 21 (20.2) 32 (10.1)
Weight gain 40 (38.5) 93 (29.2)

Meal frequency during pandemic 4.8±2.4 3.6±1.5 <0.001
Healthy nutrition coefficient 39.3±5.6 37.8±6.6 <0.001
Dietary compliance, n (%)

None 21 (20.2) 107 (33.6)

<0.001
Rarely 15 (14.5) 75 (23.6)
Sometimes 33 (31.7) 85 (26.7)
Frequently 23 (22.1) 41 (12.9)
Almost always 12 (11.5) 10 (3.2)

MET category, n (%)
Low 54 (51.9) 250 (78.6)

<0.001Moderate 34 (32.7) 50 (15.7)
High 16 (15.4) 18 (5.7)

PHQ-9 category, n (%)
<10 72 (69.2) 228 (71.7)

0.62
≥10 32 (30.8) 90 (28.3)

GAD-7 category, n (%)
<10 79 (76.0) 260 (81.8)

0.19
≥10 25 (24.0) 58 (18.2)

DM
Yes 23 (22.1) 151 (47.5)

<0.001
No 81 (77.9) 167 (52.5)

MET, metabolic equivalent; PHQ-9, Patient Health Questionnaire; GAD-7, General 
Anxiety Disorder; DM, diabetes mellitus.

Table 5. Differences between the patients 
that had been treated with bariatric 
surgery and other treatment modalities
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of the cohort in the United Arab Emirates [30], and about 
60% of adults in Zimbabwe [29].

Confinement itself also results in mood and anxiety 
disorders. Our results revealed that only 28.4% of our pa-
tients had possible depression according to the PHQ-9 
scale and only 19.0% had anxiety according to the GAD-
7 score. The mean PHQ-9 score was 7.7 ± 5.9 and the 
mean GAD-7 score was 5.6 ± 5.1. Moreover, PHQ-7 and 

GAD-9 scores were not related to percent weight loss in 
our population. Feelings of loneliness, depression, and 
anxiety due to lockdown have been reported previously 
[10]. In an obese population on the waiting list for bariat-
ric surgery in Italy, reduced anxiety scores were observed, 
possibly related to decreases in social interactions with 
others. Moreover, there was no change in the depression 
scores (SDS Depression index scores) in this population 
[28]. This was in contrast to other populations with obe-
sity [20]. Depression and anxiety have previously been 
widely evaluated using the PHQ-9 and GAD-7 scoring 
systems in many populations. There seem to be some het-
erogeneous results, depending on the population studied. 
In a bariatric surgery population including 179 patients, 
the baseline PHQ-9 score was 6.2, similar to our results 
[37]. By contrast, the mean PHQ-9 scores were 2.30 ± 0.17 
for Korean women with obesity [38], 4.4 ± 4.0 for a bar-
iatric surgery population from Germany [39], and 13.8 ± 
3.1 among 409 participants with obesity  in the RAIN-
BOW Randomized Clinical Trial [40]. GAD-7 score was 
evaluated in two studies from Germany, where the mean 
scores were around 3.6 in both populations with obesity 
[37, 39], quite similar to our results. On the other hand, 
higher levels were observed in women (9.7 ± 5.8) and men 
(7.1 ± 5.3) with obesity in another German population 
[41].

In our group, about 20% of our patients had problems 
attaining their medications, 40% had problems reaching 
their physicians, and about 65% had problems reaching 
hospitals for their laboratory tests. For an adult popula-
tion in Zimbabwe, for around 60%, medications and a 
similar percentage of physician appointments were not 
easily available [29].

The level of concern about contracting COVID-19 was 
increased in only 24.8% of our population. This was in 
contrast to a group with obesity from Spain that reported 
concern in about 70% of the participants [42].

Higher percentage of patients gained weight and lower 
percentage of patients lost weight in the bariatric surgery 
group compared with the patients treated with other 
treatment modalities. Although their dietary compliance 
was higher and the healthy nutrition coefficient seemed 
to have increased, their meal frequencies were somewhat 
higher. Moreover, they seemed to be less physically active 
in relation to the patients who had been treated with oth-
er treatment modalities. The frequency of depression and 
anxiety scores were low in our total population and were 
similar within the groups treated by surgery and other 
treatment modalities. The findings regarding the patients 
with a history of bariatric surgery were similar to a report 

Table 6. Status of patients with DM (n = 170)

Type of DM, n (%)
Type 1 5 (3.0)
Type 2 132 (79.5)
Unknown 29 (17.5)

DM therapy, n (%)
Tablet 106 (67.1)
Insulin 21 (13.3)
Tablet + Insulin 31 (19.6)

Change in insulin dose during pandemic, n (%)
No 49 (76.6)
Increase 8 (12.5)
Decrease 7 (10.9)

Quit or decreased dose of meds during 
pandemic, n (%)
No 139 (84.8)
Yes, sometimes 17 (10.4)
Yes, mostly 7 (4.3)
Yes, always 1(0.6)
HbA1c, % ±SD 6.5±1.4

Frequency of capillary glucose measurement during  
pandemic, n (%)
No, not know how to 25 (15.1)
No, no tool 39 (23.5)
Some days, once a day 56 (33.7)
Some days, 2–3 times/day 23 (13.9)
Every day, 1–2 times/day 13 (7.8)
Every day; >3 times/day 10 (6)

Hypoglycemia during pandemic, n (%)
No, never 104 (68.4)
Yes, rarely 22 (14.5)
Yes, sometimes 24 (15.8)
Yes, frequently 1 (0.7)
Yes, always 1 (0.7)

FBG, mg/dL, n (%)
<100 12 (8.4)
101–160 73 (51.4)
>160 25 (17.6)

PPBG, mg/dL, n (%)
<160 36 (25.2)
161–220 50 (35.0)
>220 16 (11.2)

DM, diabetes mellitus; HbA1c, hemoglobin A1c; FBG, fasting 
blood glucose; PPBG, postprandial blood glucose.
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by Andreu et al. [43] who investigated the effect of the 
pandemic in a group of patients who had undergone bar-
iatric surgery. The pandemic affected the dietary habits of 
72% of participants, and 83.5% of them had become more 
sedentary. Moreover, 27% and 36% seemed to have de-
pression and anxiety [43]. In a Portuguese population 
who had bariatric surgery before the pandemic, con-
sumption of energy-dense foods was increased and this 
was associated with lack of expected decrease in BMI of 
the patients. Moreover, moderate-to-severe anxiety and 
depression scores were found to be associated with eating 
energy-dense foods [44]. On the contrary, there seemed 
to be no difference in terms of target weight loss in 1 year 
in patients who had undergone bariatric surgery at differ-
ent time periods before the pandemic in another group of 
individuals with obesity. There was only a decrease in ex-
ercise capacity among those who had surgery just before 
the pandemic [45].

Participants who had diabetes as a complication were 
analyzed separately. The weight status was comparable to 
the nondiabetic patients in the study. Most of the patients 
with diabetes had low activity levels. The percentage of 
those that were active was significantly lower than those 
who did not have diabetes. About one-fifth of patients 
with DM had depression and anxiety. This did not seem 
to be related to their eating patterns. Having diabetes in 
the overall population with obesity did not seem to have 
an impact on the weight gain status. Mostly, patients did 
not change their medications. Those using insulin mostly 
did not change their insulin dose. More than one-third of 
the patients either did not know how to measure their 
capillary glucose levels or did not have a tool to measure 
them. Only 1.83% measured their blood glucose levels ev-
ery day.

According to these rare measurements, fasting blood 
glucose was >160 mg/dL in 17.6% of patients and the 
postprandial level was >220 mg/dL in 2%. Previous data 
from the Netherlands revealed that despite weight gain 
and having less intense exercise, glycemic control did not 
deteriorate in a population with type 1 and type 2 diabe-
tes. Also, an increase in perceived stress and anxiety was 
observed [21]. A Turkish group also looked into the 
weight gain and glycemic control in 101 patients with 
type 2 DM, and they found no statistically significant 
change in weight, blood glucose levels, and HbA1c. The 
frequency of blood glucose testing was also low, as in our 
population [46]. No difference in blood glucose control 
[47], worsening of control in one-quarter of the previ-
ously controlled patients [48], and even improved glyce-
mic control were observed [49] in different populations. 

Our results are unique in terms of examining the status 
of patients with diabetes separately.

There are several limitations to our study. Because of 
the online nature of the survey, the eating habits, exercise 
habits, and weight changes were all self-reported by the 
patients; they depended on the patients’ perceptions and 
thus were subject to reporting bias. Due to the lockdown 
and the continuation of the pandemic, face-to-face inter-
views were not possible. Moreover, due to the length of 
the survey, we were not able to ask about all determinants 
of eating behavior and weight gain. Blood glucose mea-
surements relied on the patient’s conducting fingerstick 
tests, which were performed occasionally.

Conclusion

The quarantine period during the COVID-19 pan-
demic has resulted in changes in eating and exercise hab-
its and caused an increase in weight in about one-half of 
the population with obesity. Decreased exercise habits 
and having unhealthy eating behaviors, in particular, re-
sulted in weight gain. There were also depression and 
anxiety in some of our patients, but these did not seem to 
be related to eating, exercise habits, and weight status. In 
patients with diabetes, weight gain was not different com-
pared with the nondiabetic population with obesity, but 
considering physical activity, the nondiabetic patients 
were more physically active in the whole cohort. Blood 
glucose concentrations were within target in most of the 
patients.

Overall, 2 months is a relatively short time for major 
changes in weight status and metabolic control and thus 
to cause a change in the course of chronic diseases such 
as obesity and DM. The effects of changes in eating and 
exercise habits would lead to more important problems 
when persisting over longer periods. Metabolic and car-
diovascular complications are likely to emerge, possibly 
after longer periods of restrictions. It would be interesting 
to see the extended effect of the changes in unhealthy life-
style habits with this population, which we are planning 
to evaluate. It may be like a legacy effect extending to a 
longer period. Thus, measures to encourage exercise pro-
grams at home and, when possible, outside, without go-
ing to confined places such as gyms, can be established for 
confinement periods. It is also evident that some other 
measures have to be taken for patients to reach healthcare 
services or for them to obtain advice about the manage-
ment of their disease, which includes lifestyle measures. 
For this, telemedicine would be an effective tool. Alterna-
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tive solutions for motivation of maintaining healthy life-
style behaviors may be through certain online applica-
tions or education and encouragement through social 
media. In conclusion, strong policies could be determined 
to establish a suitable and controlled telehealthcare pro-
gram that would serve the people with chronic diseases 
during lockdown periods.
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