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Abstract 

Background: Exercise is an important building block in the management of type 2 diabetes. Perceptions of benefits and barriers related 

to that behavior may affect individuals' tendency towards protective behaviors such as exercise.  

Aim: The aim of this study was to examine the fear of COVID-19, anxiety of COVID-19 and descriptive features as predictors of exercise 

benefit-barrier perception in type 2 diabetes patients during the COVID-19. 

Method: The research sample consisted of 161 patients with type 2 diabetes. Patient diagnosis form, Exercise Benefits-Barriers Scale, 

Coronavirus (COVID-19) Fear Scale (CFS) and Coronavirus Anxiety Scale (CAS) were used as data collection tools. The data was shown as 

percentage and mean ± standard deviation (SD), and Pearson/Spearmen correlation and linear regression analyses were used to examine 

the relationship between the variables.  

Results: In the study, when asked what the biggest barrier to exercising as a person with diabetes was, 38.31% of the individuals with 

type 2 diabetes said "COVID-19 pandemic". The total exercise benefit perception of individuals with diabetes was significant (F: 17.873, 

p<.001). In addition, for the perception of total exercise benefit, paying attention to risky situations (Hypoglycemia or hyperglycemia 

preventive behaviors) before doing physical activity (β = -.384), development of diabetic foot in the last six months (β =.163), COVID-19 

anxiety (β =.205) were found to be statistically significant predictors (p<.001). 

Conclusion: At the end of the study, it was found that illiteracy, having a history of diabetic foot development in the last six months, 

being married and an increase in the level of COVID-19 anxiety increased the perception of exercise benefit in individuals with Type 2 

diabetes. 
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INTRODUCTION 

Coronavirus disease (COVID-19) is an infectious disease caused 

by the SARS-CoV-2 virus, and it spread all over the world in a 

short time, causing severe acute respiratory syndrome. COVID-

19 was declared to be a pandemic by the World Health Organi-

zation as it spread almost all over the world, and it was seen in 

thousands of people causing thousands of them to die.1 It is 

pointed out that male patients at older age and with chronic 

diseases such as "cardiovascular disease (CVD), obesity and/or 

type 1 diabetes mellitus (T1DM) or type 2 diabetes mellitus 

(T2DM)" are at high risk of severe COVID-19 or death.2 Type 2 

diabetes is one of the most common chronic diseases in the 

world.3 It is reported that the COVID-19 process of individuals 

with type 2 diabetes has many negative effects on their psycho-

social, behavioral and health status.4,5 Type 2 diabetes is a 

chronic disease that requires continuous medical care and con-

tinues for life, in which the organism cannot make use of carbo-

hydrates, fats and proteins sufficiently due to insulin deficiency 

or absence.3 For type 2 diabetes management, insulin therapy, 

oral antidiabetic use, medical nutrition therapy and diabetes 

self-management education as well as physical activity are rec-

ommended.6 In general, diabetic patients are recommended to 

do moderate-to-vigorous brisk walking exercise for at least 150 

minutes a week and for more than 48 hours without a break.6,7 

During the COVID-19, quarantine practices were implemented 

in many countries to prevent the spread of the virus and to re-

duce the death rates.8 However, both the ignorance of the 

COVID-19 process and the quarantine practices applied caused 

many negative effects on the psychosocial, behavioral and 

health status of individuals with type 2 diabetes.9-11 Individuals 

with type 2 diabetes; They have become vulnerable with the psy-

chological stressors brought by the pandemic, such as quaran-

tine, social distance and fear of contamination.12 During the 

C0VID-19 epidemic, individuals with Type 2 diabetes were in 

home isolation, causing patients to engage in inadequate activ-

ity. It is widely known that physical activity is an effective method 

of reducing anxiety levels. However, considering the possibility 

of patients' anxiety increasing during the epidemic process, anx-

iety is an undesirable situation in the management of the treat-

ment of the disease for this patient population. In addition, the 

fact that the disease becomes difficult to manage during the ep-

idemic and individuals experience anxiety due to not being able 

to control it is also a risk factor.13 In the study examining the 

relationship between loneliness, physical activity and mental 

health with depression and anxiety in adults over the age of 50 

during COVID-19, it was stated that loneliness and decreased 

physical activity levels were associated with poor mental health 

and anxiety during the pandemic. The case study shows that 

physical activity may be closely linked to mental health, particu-

larly anxiety.14 In studies examining the effects of quarantine 

practices applied during the COVID-19 on patients with diabe-

tes, it was found that 87% of individuals with type 2 diabetes 

experienced mental stress during quarantines;9 that one-third of 

individuals failed to follow the recommended diet plans and re-

duced their consumption of fruits and vegetables;10 that approx-

imately two-thirds of individuals experienced fear/anxiety about 

COVID-19;10 and that the COVID-19 process negatively affected 

the quality of life and the demand for health care and increased 

risky behaviors.4 In terms of physical activity status in the COVID-

19 process, in one study, two-thirds of individuals with diabetes 

did not engage in physical activity,10while in other studies, it was 

seen that there was a 10% 4 or 2.5-fold1 decrease in physical ac-

tivity rate. In a study conducted in Turkey, it was revealed that 

46.5% of individuals with diabetes did not exercise regularly at 

home.15 

One of the main reasons for the increase in the number of pa-

tients with diabetes is known as sedentary life. The facilitator 

aspect of physical activity in coping with diabetes (keeping 

blood glucose levels balanced) makes it important to examine 

the perceptions of individuals with Type 2 diabetes regarding 

the obstacles or benefits of physical activity during the COVID-

19 epidemic.  

 

METHODS 

Research Type 

This study was conducted using the cross-sectional descriptive 

research type. The cross-sectional descriptive research type was 

chosen in this study as it is a research method in which the rela-

tionship between cause and effect can be examined together in 

a certain time period. 
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Aim 

In line with the data to be obtained at the end of this study, this 

is thought to help develop strategies on how to improve the 

physical activity adaptation of individuals with type 2 diabetes. 

No research could be found on the level of fear and anxiety of 

COVID-19 in individuals with type 2 diabetes during the pan-

demic or on how the fear and anxiety experienced affect the 

perception of benefit-barrier for physical activity. The aim of this 

study was to examine the fear of COVID-19, anxiety of COVID-

19 and descriptive features as predictors of exercise benefit-bar-

rier perception in type 2 diabetes patients during the COVID-19. 

The research questions directed in the study were as follows; 

 

Research Questions 

1. Is there a change in the perception of exercise benefit-bar-

rier in patients with Type 2 diabetes during the COVID-19? 

2. Is there a relationship between the perception of exercise 

benefit-barrier and COVID-19 anxiety in patients with Type 

2 diabetes during the COVID-19? 

3. Is there a relationship between the perception of exercise 

benefit-barrier and fear of COVID-19 in patients with Type 

2 diabetes during the COVID-19?  

4. Is there a relationship between the perception of exercise 

benefit-barrier in patients with Type 2 diabetes during the 

COVID-19 and their socio-demographic characteristics 

(age, gender, educational background, and so on)? 

5. Is there a relationship between the perception of exercise 

benefit-barrier in patients with Type 2 diabetes during the 

COVID-19 and the disease-related characteristics of the pa-

tients (diabetes duration, type of treatment, and so on)? 

 

Research Setting and Time  

The study was carried out in the diabetes education center of a 

university hospital between 1 September and 3 December 2021. 

A nurse with a Diabetes Nursing Certificate was working at the 

diabetes education center. Patients examined by the doctor 

were directed to the diabetes education center to receive edu-

cation and counseling about diabetes. This center was a place 

where patients with newly-diagnosed diabetes received educa-

tion and counseling for diabetes treatment and management in 

the process. In addition to individual training, group training was 

also provided at this center.  

 

Research Sample  

Without using any sampling method, the research sample in-

cluded 161 individuals with type 2 diabetes who applied to the 

diabetes education center on the specified dates and met the 

inclusion criteria of the study. The inclusion criteria in the study 

were as follows: being between 18 and 65 years old, having no 

vision and hearing problems, having no cognitive and psychiat-

ric problems, having no diagnosis of malignancy, being non-

pregnant, being diagnosed with type 2 diabetes within the last 

year for at least 6 months, having arterial blood pressure of sys-

tolic ≤ 160 mmHg and diastolic ≤ 100 mmHg, received basic 

diabetes education, having no disability to exercise, and volun-

teering to participate in the study. Individuals who did not meet 

these criteria were excluded from the study. 

In this study, G*powersoftware, version 3_1 was used for the cal-

culation of the sample size.16 At the end of the study, according 

to the post hoc linear regression analysis, when the number of 

predictor variables was 17, the effect size was 0.15; the sample 

size was 161 and p=0.05; and the power of the study was .85.  

 

Data Collection Tools 

As the data collection tools applied in the study, descriptive fea-

tures form, Exercise Benefits-Barriers (Scale, and COVID-19 fear 

and COVID-19 anxiety scales were used.  

 

Descriptive Features Form: It was a form created by the re-

searchers after reviewing the related literature.9-11,17,18 The form 

consisted of two parts. The first part was related to the socio-

demographic characteristics of the individuals with type 2 dia-

betes, and the second part addressed the situations related to 

type 2 diabetes.  

Exercise Benefits-Barriers Scale: 

This scale was developed by Sechrist, Walker, and Pender in 

1987.19 The validity and reliability of this scale in Turkey was con-

ducted by Ortabağ and colleagues.20 The exercise benefit/bar-

rier scale consisted of a total of nine sub-factors. These factors 
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were physical performance, psychological appearance, main-

taining health, enhancing life, social interaction, physical exer-

tion, family support, exercise opportunities and spending time. 

The scale was made up of 43 items in total. The scale had 4 an-

swers from 4 (strongly agree) to 1 (strongly disagree) in the con-

ditioned-choice Likert scale format. The scale had two sub-

groups: Exercise Barrier Scale and Exercise Benefit Scale. Each 

subgroup could be used independently. The score range of the 

benefit scale was between 29-116, and the score range of the 

barrier scale was between 14-56. The total score of the scale var-

ied between 43-172. The sum of all the items in the scale gave 

the total score of the Exercise Benefit/Barrier scale. In Ortabağ's 

study, the Cronbach Alpha value of the scale was calculated as 

0.92. The higher the total scale score, the more the individual 

understood the benefits of exercise.20  

 

Fear of Coronavirus (COVID-19) Scale (FCV-19S) 

The Turkish reliability and validity study of the scale, which was 

developed by Ahorsu et al. (2020), was conducted by Bakioğlu, 

Korkmaz, and Ercan (2020). The scale had a single dimension 

with 7 items. The total score obtained from all the items of the 

scale reflected the level of fear of Coronavirus (COVID-19) expe-

rienced by the individual. The scores to be obtained from the 

scale varied between 7 and 35. A high score from the scale 

meant experiencing a high level of fear of coronavirus.21,22 In the 

Turkish adaptation study, the Cronbach-Alpha internal con-

sistency coefficient was found to be 0.88.22 

 

Coronavirus Anxiety Scale (CAS) 

The Coronavirus Anxiety Scale (CAS), which was developed by 

Lee et al. (2020), was used as a brief mental health survey to 

identify possible cases of dysfunctional anxiety associated with 

the COVID-19 crisis.23 It was brought into Turkish by Evren and 

colleagues.24 CAS was rated for each item on a 5-point scale 

from 0 (never) to 4 (almost every day) based on experience in 

the past two weeks. A total CAS score of ≥ 9 indicated corona-

virus-related dysfunctional anxiety.23 In the Turkish adaptation 

study, the Cronbach-Alpha internal consistency coefficient was 

found to be 0.80.24 

 

Data Collection 

Type 2 diabetes individuals were asked to fill the questionnaires 

online in order to maintain social distance due to the pandemic 

in the diabetes education center between the specified dates. 

The questionnaire forms in the study were developed using the 

google form, and after the patients with type 2 diabetes who 

applied to the Diabetes education center for any reason were 

informed about the study, the patients were asked to fill in the 

questionnaires via WhatsApp or other social communication 

networks. The patients who were illiterate yet volunteered to 

participate in the study were directed face-to-face survey ques-

tions by the researchers or their relatives and asked to give the 

closest answer to them. It took an average of 10 minutes to fill 

out the questionnaire.  

 

Data Analysis  

The research data was analyzed using the statistical software 

program of SPSS 21 (Statistical Package for the Social Sciences). 

The data was presented as descriptive statistics, percentage and 

mean ± standard deviation (SD). The relationship between Total 

Exercise Benefit Perception, which was the dependent variable 

in the study, and all independent variables in the study was ex-

amined using Pearson/Spearmen correlation analysis according 

to the data type. At the end of the correlation, the independent 

variables found to have a relationship with the dependent vari-

able were included in the stepwise linear regression model and 

analyzed. The relationship between the variables in the study 

was examined with multicollinearity. The statistical significance 

level of the variables in the study was accepted as p<0.05. 

 

Research Ethics  

Approval from the ethics committee (Date: 14.07.2021, Meeting 

2021/21 and decision 3) was obtained in order to conduct the 

study. Institutional approval was obtained from the institution 

where the research data would be collected (Number: 805513, 

Date: 31.08.2021), and the approval of the Turkish Ministry of 

Health was taken to conduct the study. Written and verbal in-

formed consent was obtained via an online questionnaire from 

the patients who met the criteria for inclusion in the study and 

who agreed to participate in the study.  
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RESULTS 

Socio-demographic characteristics of the individuals with diabe-

tes are given in Table 1. When the socio-demographic charac-

teristics of the individuals with diabetes were examined, it was 

seen that the mean age was 48.00 (±11.72); that 54.7% were fe-

male; that 85.7% were married; that 61.5% had undergraduate 

or postgraduate degrees; that 55.3% did not have a job; were 

that 52.8% perceived their income as equal or more than their 

expenses; and that 89.4% of them lived with one person (table 

1). 

The characteristics of the individuals with diabetes regarding the 

disease are given in Table 2. When the characteristics of the dis-

ease were examined, it was seen that the mean time for the di-

agnosis of the patients was 8.72 (±7.62); that 45.3% of them re-

ceived physical activity and diet or oral antidiabetic treatment; 

that 65.2% had a chronic disease other than diabetes; that 70.2% 

received training on exercise/physical activity; that as a person 

with diabetes, 38.31% of them reported the COVID-19 process 

to be the biggest barrier to physical activity; that 83.9% of them 

were careful about the risky situations that should be considered 

before physical activity; and that 29.52% of them were careful 

about doing a physical activity or exercise less than one hour 

after eating. In addition, 91.3 of the diabetic individuals were 

vaccinated against COVID-19, and they experienced hypoglyce-

mia (54.0%) and psychological problems (48.4%) most in the last 

six months. Moreover, it was found that A1c mean was 9.49 

(±2.92); that total exercise benefit perception mean score was 

88.15 (± 15.97); that physical activity self-care behavior mean 

score was 5.90 (±2.60); that COVID-19 anxiety mean score was 

3.21 (±3.77); and that COVID-19 fear mean score was 21.62 

(±6.60) (Table 2). 

The relationship between the variables associated with the per-

ception of total exercise benefit in individuals with diabetes dur-

ing the COVID-19 is given in Table 3. The total exercise benefit 

perception of individuals with diabetes was found to have a pos-

itive relationship with COVID-19 anxiety score (r= .259), COVID-

19 fear score (r= .185), illiteracy (r=.372), being unemployed 

(r=.223) , age (r=.277), being married (r=.258), duration of dia-

betes (r=.190), experiencing hypoglycemia in the last six months 

(r=.165), diagnosis of retinopathy (r=.187), diagnosis of neurop-

athy (r=.247), diagnosis of diabetic foot (r=.244), diagnosis of 

infection (r=.206) and A1c level (r=.206). On the other hand, the 

total exercise benefit perception of the individuals with diabetes 

during the COVID-19 was found to have a negative relationship 

with physical activity self-care behavior (r=-.270), having re-

ceived education on physical activity (r=-.452) and paying atten-

tion to risky situations before exercise (Yes) (r=-.452) (p<.05) 

(Table 3). In addition, other variables that were not found to have 

a relationship with the mean score of drug compliance in epi-

lepsy patients were not included due to lack of space in the ta-

ble. There was no multicollinearity between the variables. 

The variables of COVID-19 anxiety, fear of COVID-19, physical 

activity self-care behavior, illiteracy, employment (unemployed), 

age, marital status (married), duration of diabetes, taking edu-

cation on physical activity, paying attention to risky situations 

before exercise (yes), experiencing hypoglycemia in the last six 

months (yes), diagnosis of retinopathy in the last six months 

(yes), diagnosis of neuropathy in the last six months (yes), diag-

nosis of diabetic foot in the last six months (yes), diagnosis of 

infection in the last six months (yes) and A1c, which were under-

stood to have a relationship with the total exercise benefit per-

ception of individuals with diabetes during the COVID-19 were 

included in the stepwise regression model. As a result of the 

analysis, it was seen that the model established for the total ex-

ercise benefit perception of individuals with diabetes was signif-

icant (F: 17.873, p < .001). In addition, for the perception of total 

exercise benefit, paying attention to risky situations before do-

ing physical activity (Yes) (β = -.384), illiteracy status (β =.230), 

development of diabetic foot in the last six months (Yes) (β = 

.163), COVID-19 anxiety (β =.205) and marital status (married) (β 

=.138) were found to be statistically significant predictors (p < 

.001). It was found that the variables explained 38% of the total 

variance (Table 4).  

 

DISCUSSION 

The results obtained in the study revealed that the mean exer-

cise benefit perception score of individuals with type 2 diabetes 

during the COVID-19 was higher than the exercise barrier per-

ception score. Moreover, the results of the study revealed that 
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paying attention to risky situations before doing physical activ-

ity, illiteracy, diabetic foot development in the last six months, 

COVID-19 anxiety and marital status were statistically significant 

predictors of the perception of total exercise benefit. The aim of 

this study was to examine the fear of COVID-19, COVID-19 anx-

iety and descriptive features as predictors of exercise benefit-

barrier perception in type 2 diabetes patients during the COVID-

19. 

In addition, the mean exercise benefit perception score of indi-

viduals with type 2 diabetes during the COVID-19 was found to 

be 60.01 (±11.05), and the mean exercise barrier perception 

score was 28.13 (± 7.01). When studies conducted before the 

COVID-19 process were examined, it was seen that the exercise 

benefit perception scores of individuals with type 2 diabetes 

were between 86.60 and 90.52, while the exercise barrier per-

ception scores were found to be between 29.83 and 29.83.25,26 

When the mean exercise benefit and barrier perception scores 

before and during the pre-COVID-19 were compared, it was 

seen that the exercise benefit perception score in the COVID-19 

process decreased significantly (at least 26 points). In the litera-

ture, it was reported that the rate of physical activity in individ-

uals with type 2 diabetes increased parallel to the increase in the 

perception of exercise benefit.25 During the COVID-19, the rate 

of physical activity of individuals with diabetes decreased by 

10% in one study,4 and in another study, there was a 2.5-fold 

decrease.1 These findings explain the decrease in the exercise 

benefit perception found in our study. The quarantine practices 

applied during the COVID-19 might have led to a low perception 

of exercise benefit in individuals with type 2 diabetes.  

The results also demonstrated that the perception of exercise 

benefit decreased in patients with type 2 diabetes who paid at-

tention to risky situations (precautions for prevention from 

COVID-19 and precautions for prevention from hypoglycemia or 

hyperglycemia) before doing physical activity. In a number of 

studies, it was found that the perceptions of barriers affecting 

the physical activity of individuals with diabetes were fear of ex-

ercise-related symptoms, experiencing hypoglycemia and pre-

cautions taken in relation to COVID-19.5,18,27,28 According to the 

study investigating the effect of daily physical activity level on 

night glucose management in individuals with type 1 diabetes 

in free living conditions was found that in individuals with type 

1 diabetes, continuous use of subcutaneous insulin infusion dur-

ing physical activity, high level of knowledge about hypoglyce-

mia, reducing insulin infusion before exercise between 30 and 

60 minutes, exercising before dinner or taking a snack before 

unplanned exercise were more frequently associated with hypo-

glycemia development. In the study, it was pointed out that 

knowing about physical activity was not protective against hy-

poglycemia and that it was difficult to avoid hypoglycemia de-

spite various preventive recommendations.29 In a study examin-

ing the experiences of individuals with type 2 diabetes regarding 

COVID-19 restrictions, one patient reported that s/he had to 

stay at home for a long time due to quarantine, which became 

a hobby for him/her and that it was now more difficult to do 

physical activity to balance his/her blood sugar.28 In our study, 

the biggest reason for the decrease in the perception of physical 

activity benefits as the conditions that diabetic patients should 

pay attention to during the COVID-19 increased might be the 

fact that they had to pay attention to the pandemic process and 

that the quarantine practices resulting from this process made 

them protect themselves from COVID-19. In addition, another 

reason could be that they experienced frequent hypoglycemia 

despite the precautions taken for diabetes management. 

As another finding, the perception of exercise benefit increased 

in illiterate patients with type 2 diabetes during the COVID-19. 

In a study conducted before the pandemic, it was revealed that 

education level had no effect on the perception of exercise ben-

efit or barrier in type 2 diabetes patients.30 However, in studies 

carried out before the pandemic with patients who received he-

modialysis treatment, which was a different research sample, it 

was reported that the benefit perception of patients with under-

graduate or graduate education was statistically higher.31,32 In a 

study conducted in the pandemic process, it was found that in-

dividuals with diabetes who did not complete their higher edu-

cation had higher anxiety rates than those who completed their 

higher education.13 It is a surprising finding that the research re-

sults regarding the exercise benefit/barrier perceptions of pa-

tients before the pandemic and their educational backgrounds 

differed from the results of this study conducted during the pan-
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demic period. The difference between these studies could be re-

lated to the patients’ anxiety caused by the COVID-19 process. 

In our study, the fact that the perception of physical activity ben-

efit was higher in patients with diabetes with a high anxiety rate 

supports our interpretation.  

It was found that the perception of exercise benefit increased in 

patients who had developed diabetic foot in the last six months. 

In the literature, there was no research examining the relation-

ship between the exercise benefit perception of individuals with 

diabetes during the COVID-19 and the development of diabetic 

foot. However, it was reported that individuals with diabetes 

perceived themselves to be more at risk than individuals without 

diabetes during the COVID-19.33 In addition, in a meta-analysis 

study, it was found that the death rate was twice as high in peo-

ple with diabetes as compared to healthy individuals during the 

COVID-19 and that people with diabetes had more severe symp-

toms of COVID-19.34 According to the study, which aims to cre-

ate a guide for the use of the model in developing healthy life-

style behaviors of diabetic patients in line with Pender's Health 

Promotion Model, it was pointed out that patients with a low 

perception of barrier and a high perception of seriousness were 

able to achieve metabolic control and responded better to treat-

ment.35 In other studies, it was revealed that the rate of physical 

activity increased as the perception of seriousness about diabe-

tes and diabetes complications increased in individuals with type 

2 diabetes.26,36 In this study, it was thought that the patients with 

diabetes who had developed diabetic foot in the last six months 

perceived themselves to be more at risk during the COVID-19; 

that the perception of seriousness in patients with the develop-

ment of a complication such as diabetic foot might have in-

creased; and that consequently, the perception of exercise ben-

efit might have increased.  

It was revealed that the perception of exercise benefit increased 

as COVID-19 anxiety increased in patients with type 2 diabetes 

during the COVID-19. In the literature, there was no research ex-

amining the relationship between the exercise benefit percep-

tion and anxiety levels of individuals with diabetes during the 

COVID-19. In one study, it was seen that individuals with diabe-

tes were more concerned about being infected with COVID-19 

during the COVID-19 than those without diabetes.33 In the same 

study, it was revealed that individuals with diabetes who did 150 

min/week of physical activity per week perceived their health as 

"very good" during the COVID-19 and that their rate of physical 

activity increased during the COVID-19.33 In other studies, it was 

found that individuals with diabetes who did physical activity 

during the COVID-19 had lower anxiety rates than those who 

did not do physical activity.13,37 According to the study, which 

aims to create investigate relationships between state anxiety 

and leisure-domain physical activity levels during COVID-19 

pandemic. It was pointed out that physical activity was an im-

portant factor in reducing anxiety in healthy individuals while 

contributing to the treatment of anxious/anxious patients as an 

anxiolytic.13 In our study, the reason for the increase in the per-

ception of exercise benefit as the anxiety level of individuals with 

diabetes increased during the COVID-19 might be the fact that 

individuals with type 2 diabetes were worried about being in-

fected and that they considered physical activity to be effective 

in protection from COVID-19. Based on other research results, it 

could be stated that the low level of anxiety of individuals with 

type 2 diabetes who did physical activity13,37 proved this inter-

pretation.  

It was found that patients with type 2 diabetes who were married 

during the COVID-19 had a higher perception of exercise benefit 

than those who were single. In a study conducted with patients 

with diabetes before the COVID-19 period, it was similarly re-

vealed that married patients were more motivated/willing to en-

gage in physical activity than single patients.38 Although it was 

not statistically significant in studies conducted with individuals 

with diabetes during the COVID-19 period, physical activity 

compliance was found to be higher in individuals with diabetes 

who were married. Although it was not statistically significant in 

studies conducted with individuals with diabetes during the 

COVID-19 period, physical activity compliance was found to be 

higher in individuals with diabetes who were married.39,40 In a 

study conducted with healthy individuals, it was found that the 

moderate rate of physical activity in single individuals during the 

COVID-19 period decreased when compared to married individ-

uals.41 It was found that family support of an individual with type 

2 diabetes during the COVID-19 increased physical activity treat-

ment compliance.39 In this study, it was thought that the reason 
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why married people with diabetes had a higher perception of 

benefit when compared to single people during the COVID-19 

was that the spouses lived in the same house during the COVID-

19 quarantine process, and the benefit perception of physical 

activity increased with the spouse support in married people.  

In this study, it was found in the correlation analysis that the 

perception of exercise benefit increased as the fear of COVID-19 

increased, yet this relationship was not found to be significant 

in the regression model established. In our study, it was found 

that 91.3% of the individuals with type 2 diabetes had the 

COVID-19 vaccine. In this study, the reason why fear of COVID-

19 was not a significant predictor for the perception of exercise 

benefit might be related to the fact that almost all of the patients 

were vaccinated.  

 

CONCLUSION  

As a result, it was found that the mean exercise benefit percep-

tion score of the individuals with type 2 diabetes during the 

COVID-19 was higher than the exercise barrier perception score. 

On the other hand, when compared to the pre-COVID-19 pe-

riod, it was seen that there was a decrease in the perception of 

exercise benefit in type 2 diabetes patients. Considering the 

COVID-19 process, it is recommended that attempts should be 

made to increase the perception of exercise benefit in the de-

velopment of physical activity compliance, which is an important 

treatment method in the management of type 2 diabetes. The 

reason is that when the perception of benefit from exercise is 

more than the perception of barriers, it is expected that protec-

tive behaviors and physical activity compliance will increase in 

individuals with diabetes. It was found that fear of COVID-19 was 

not a statistically significant predictor for the exercise benefit 

perception of patients with Type 2 diabetes during the COVID-

19. In this study, it was also found that the perception of benefit 

from physical activity decreased as the state of paying attention 

to risky situations before doing physical activity increased. Ad-

ditionally, when looking at whether there is a relationship be-

tween exercise benefit-barrier perception and socio-demo-

graphic characteristics; It was observed that individuals with type 

2 diabetes were associated with COVID-19 anxiety, fear of 

COVID-19, illiteracy, being unemployed and being married. 

When examining whether there is a relationship between exer-

cise benefit-barrier perception and patients' disease-related 

characteristics; It was observed that there was a relationship be-

tween duration of diabetes, experiencing hypoglycemia in the 

last six months, being diagnosed with retinopathy, being diag-

nosed with neuropathy, developing diabetic foot in the last six 

months, and A1c level and total exercise benefit perception. Di-

abetes trainers should be careful about the importance of 

COVID-19 precautions as well as about the importance of hypo-

glycemia and hyperglycemia precautions which all should be 

considered before physical activity in order to increase the per-

ception of exercise benefit, and providing counseling on these 

issues is recommended. Individuals with type 2 diabetes should 

be informed about the importance of physical activity in coping 

with perceived COVID-19 anxiety during the COVID-19. Moreo-

ver, in order to increase the exercise benefit perception of indi-

viduals with type 2 diabetes, there should be an attempt to im-

prove the perception of seriousness and to provide counseling. 

In addition, types of exercises that could be done at home dur-

ing the COVID-19 could be encouraged. Lastly, interventional 

studies on how to develop positive exercise perceptions of risk 

groups such as type 2 diabetes in quarantine practices applied 

during the COVID-19 could be conducted. 

 

Acknowledgments 

The authors thank all the patients who participated in this study 

Funding 

This research did not receive any specific grant from funding 

agencies in the public, commercial, or not-for-profit sectors. 

 

REFERENCES 

1. Al-Daghri NM, Almiman AA, Wani K, Khattak MN, Aljohani 

NJ, Alfawaz H, Sabico S. COVID-19 Lockdown and Lifestyle 

Changes in Saudi Adults with Types 1 & 2 Diabetes. Fron-

tiers in Public Health. 2022;2178. 

2. Lim S, Bae JH, Kwon HS, Nauck MA. COVID-19 and diabetes 

mellitus: from pathophysiology to clinical management. 

Nature Reviews. Endocrinology.2021;17(1):11–30. 

https://doi.org/10.1038/s41574-020-00435-4  



(2024), Volume 10, Issue 3 

 

 

Sürücü et al.                        148                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

3. International Diabetes Federation. IDF Diabetes Atlas, 9th 

edn. Brussels, Belgium. Retrieved from https://www.diabe-

tesatlas.org (2019). Accessed July 30, 2021.  

4. Sacre JW, Holmes-Truscott E, Salim A, Anstey KJ, Drum-

mond GR, Huxley RR, Shaw JE. Impact of the COVID-19 pan-

demic and lockdown restrictions on psychosocial and be-

havioural outcomes among Australian adults with type 2 di-

abetes: findings from the PREDICT cohort study. Diabetic 

Medicine. 2021;e14611. 

5. Roberts AJ, Taplin CE, Isom S, Divers J, Saydah S, Jensen ET, 

Pihoker C. Association between fear of hypoglycemia and 

physical activity in youth with type 1 diabetes: The SEARCH 

for diabetes in youth study. Pediatric Diabetes. 

2020;21(7):1277-1284. 

6. American Diabetes Association. Introduction: Standards of 

medical care in diabetes. Diabetes care, 45(Supplement-1). 

2022;1-2.  

7. Dinçer Ş, Metin G. Tip 2 Diyabet ve Egzersiz. Türkiye Klin-

ikleri Spor Hekimliği-Özel Konular. 2015;1(2):31-37. 

8. Füzéki E, Schröder J, Reer R, Groneberg DA, Banzer W. Go-

ing Online?Can Online Exercise Classes during COVID-19-

Related Lockdowns Replace in-Person Offers? International 

Journal of Environmental Research and Public Health. 

2022;19(4):1942. 

9. Ghosh A, Arora B, Gupta R, Anoop S, Misra A. Effects of na-

tionwide lockdown during COVID-19 epidemic on lifestyle 

and other medical issues of patients with type 2 diabetes in 

north India.  Diabetes & Metabolic Syndrome. 

2020;14(5):917–920. 

https://doi.org/10.1016/j.dsx.2020.05.044  

10. Singh K, Kondal D, Mohan S, Jaganathan S, Deepa M, Ven-

kateshmurthy NS, Eggleston K. Health, psychosocial, and 

economic impacts of the COVID-19 pandemic on people 

with chronic conditions in India: a mixed methods study. 

BMC Public Health. 2021;21(1):685. 

https://doi.org/10.1186/s12889-021-10708-w 

11. Fisher L, Polonsky W, Asuni A, Jolly Y, Hessler D. The early 

impact of the COVID-19 pandemic on adults with type 1 or 

type 2 diabetes: A national cohort study. Journal of Diabetes 

and its Complications. 2020;34(12):107748.  

12. García-Lara RA, Gómez-Urquiza JL, Membrive-Jiménez MJ, 

Velando-Soriano A, Granados-Bolivar ME, Romero-Béjar JL, 

Suleiman-Martos N. Anxiety, distress and stress among pa-

tients with diabetes during COVID-19 pandemic: A system-

atic review and meta-analysis. Journal of Personalized Med-

icine. 2022;12(9):1412. 

https://doi.org/10.3390/jpm12091412 

13. Meira Jr CM, Meneguelli KS, Leopoldo MP, Florindo AA. 

Anxiety and leisure-domain physical activity frequency, du-

ration, and intensity during covid-19 pandemic. Frontiers in 

Psychology. 2020;11:603770. 

14. Creese B, Khan Z, Henley W, et al. Loneliness, physical activ-

ity, and mental health during COVID-19: A longitudinal 

analysis of depression and anxiety in adults over the age of 

50 between 2015 and 2020. Int Psychogeriatr. 

2021;33(5):505-514. doi:10.1017/S1041610220004135 

15. Saraçoğlu E, Avcı İA. Diyabet Hastalarının Covid-19 

Salgınıyla İlgili Endişelerinin ve Bakım İhtiyaçlarının Belirlen-

mesi. Türkiye Diyabet ve Obezite Dergisi. 2021;5(2):202-209. 

16. Erdfelder E, Faul F, Buchner A. Gpower: A general power 

analysis program. Behavior research methods, instruments, 

&computers. 1996;28(1):1-11. 

17. Ikechukwu EC, Gloria MU, Ikenna UC, Chinonso UV, Ekezi U, 

Nkechi C. Physical Activity Level and Factors Affecting Exer-

cise Participation among Nigerian Adults with and Without 

Diabetes. World Health. 2021;60:85. 

18. Vanden Bosch M, Wesley E, Strouse S. Perceptions of Phys-

ical Activity in Middle-aged Women with Type 2 Diabetes. 

Western Journal of Nursing Research. 2021;43(7):640-648. 

19. Sechrist KR, Walker S, Pender NJ. Development and psycho-

metric evaluation of the exercise benefits/barriers scale. Re-

search in nursing & health. 1987;10(6):357-365. 

20. Ortabag T, Ceylan S, Akyuz A, Bebis H. The validity and reli-

ability of the exercise benefits/barriers scale for Turkish Mil-

itary nursing students. South African Journal for Research in 

Sport, Physical Education and Recreation. 2010;32(2):55-70. 

21. Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths MD, Pakpour 

AH. The Fear of COVID-19 Scale: Development and Initial 

Validation [published online ahead of print, 2020 Mar 27]. 



(2024), Volume 10, Issue 3 

 

 

Sürücü et al.                        149                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

Int J Ment Health Addict. 2020:1-9. doi:10.1007/s11469-

020-00270-8  

22. Bakioğlu F, Korkmaz O, Ercan H. Fear of COVID-19 and Pos-

itivity: Mediating Role of Intolerance of Uncertainty, De-

pression, Anxiety, and Stress. Int J Ment Health Addict. 

2021;19(6):2369-2382. doi:10.1007/s11469-020-00331-y  

23. Lee SA, Jobe MC, Mathis AA. Mental health characteristics 

associated with dysfunctional coronavirus anxiety [pub-

lishedonlineahead of print, 2020 Apr 16]. PsycholMed. 

2020:1-2. doi:10.1017/S003329172000121X 

24. Evren C, Evren B, Dalbudak E, Topcu M, Kutlu N. Measuring 

anxiety related to COVID-19: A Turkish validation study of 

the Coronavirus Anxiety Scale. Death Stud. 2022;46(5):1052-

1058. doi:10.1080/07481187.2020.1774969 

25. Hsu HJ, Chung DT, Lee LY, Lin IP, Chen SC. Beliefs, Benefits 

and Barriers Associated with Physical Activity: Impact of 

These Factors on Physical Activity in Patients With Type II 

Diabetes Mellitus. Clinical Nursing Research. 

2021;30(3):302-310. 

26. Kim TDT. The Factors Predicting Physical Activity Among Vi-

etnamese with Type 2 Diabetes Mellitus in Hanoi, Viet Nam. 

วารสาร สาธารณสุข มหาวทิยาลยั บูรพา. 2017;11(2):85-95.  

27. Prévost MS, Rabasa-Lhoret R, Talbo MK, Yardley JE, Curry 

EG, Brazeau AS. Gender Differences in Strategies to Prevent 

Physical Activity–Related Hypoglycemia in Patients With 

Type 1 Diabetes: A BETTER Study. Diabetes Care. 

2022;45(3):e51-e53. 

28. Al-Moteri M, Plummer V, Youssef HA, Yaseen RW, Al Malki 

M, Elryah AAI, Karani, AA. The Experiences of People with 

Diabetes during COVID-19 Pandemic Lockdown. Interna-

tional Journal of Environmental Research and Public Health. 

2021;19(1):340. 

29. Paiement K, Frenette V, Wu Z, Suppere C, Messier V, Lasalle-

Vaillancourt A, Rabasa-Lhoret R. Is Having Better 

Knowledge on Type 1 Diabetes Management Associated 

With Lower Reported Hypoglycemic Risk During and After 

Physical Activity?. Canadian Journal of Diabetes. 

2021;45(7):3. 

30. Gordon CD, Nelson GA. Physical activity correlates among 

persons with type 2 diabetes in Jamaica. International Jour-

nal of Diabetes in Developing Countries. 2019;39(1):108-

114. 

31. Akkoyun M, Özer Z. Hemodiyaliz Uygulanan Hastalarda Eg-

zersiz Engellerinin Belirlenmesi/Determination of Exercise 

Barriers in Patients Undergoing Hemodialysis. Nefroloji 

Hemşireliği Dergisi. 2021;16(3):102-114. 

32. Doğru BV, Kasar KS. Hemodiyaliz Hastalarının Fiziksel Ak-

tivite Düzeyleri, Algılanan Egzersiz Yararları, Engelleri ve 

İlişkili Faktörler. Hacettepe Üniversitesi Hemşirelik Fakültesi 

Dergisi. 2022;9(1):10-16. 

33. Yan AF, Sun X, Zheng J, Mi B, Zuo H, Ruan G, Shi Z. (). Per-

ceived risk, behavior changes and Health-related outcomes 

during COVID-19 pandemic: Findings among adults with 

and without diabetes in China. Diabetes research and clini-

cal practice. 2020;167:108350. 

34. Kumar A, Arora A, Sharma P, Anikhindi SA, Bansal N, Singla 

V, Srivastava A. Is diabetes mellitus associated with mortal-

ity and severity of COVID-19? A meta-analysis. Diabetes & 

Metabolic Syndrome: Clinical Research & Reviews. 

2020;14(4):535-545. 

35. Çalik A, Kapucu S. Developing Healthy Life Style Behaviors 

in Diabetic Patients: Pender’s Health Promotion Model. 

Hacettepe Üniversitesi Hemşirelik Fakültesi Dergisi. 

2017;4(2):62-75. 

36. Thu THD, Leelukkanaveera Y, Lawang W. The Factors Pre-

dicting Physical Activity Among Vietnamese with Type 2 Di-

abetes Mellitus in Hanoi, Viet Namvv. The Public Health 

Journal of Burapha University. 2016;11(2):85-95. 

37. López-Bueno R, Calatayud J, Ezzatvar Y, Casajús JA, Smith L, 

Andersen LL, López-Sánchez GF. Association between cur-

rent physical activity and current perceived anxiety and 

mood in the initial phase of COVID-19 confinement. Fron-

tiers in psychiatry. 2020;11:729. 

38. Kadariya S, Aro AR. Barriers and facilitators to physical ac-

tivity among urban residents with diabetes in Nepal. PLoS 

One. 2018;13(6):e0199329. 

39. Abate HK, Ferede YM, Mekonnen CK. Adherence to physical 

exercise recommendations among type 2 diabetes patients 



(2024), Volume 10, Issue 3 

 

 

Sürücü et al.                        150                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

during the COVID-19 pandemic. International Journal of Af-

rica Nursing Sciences. 2022;16:100407. 

40. Bala R, Srivastava A, Potsangbam T, Anal L, Ningthoujam 

GD. Self care practices and psychological distress among 

diabetic patients in Manipur during COVID-19: A scenario 

from the North East. Diabetes & Metabolic Syndrome: Clin-

ical Research & Reviews. 2021;15(1):93-98. 

41. Schuch FB, Bulzing RA, Meyer J, López-Sánchez GF, 

Grabovac I, Willeit P, Smith L. Moderate to vigorous physical 

activity and sedentary behavior changes in self-isolating 

adults during the COVID-19 pandemic in Brazil: a cross-sec-

tional survey exploring correlates. Sport sciences for health. 

2022;18(1):155-163. 

  



(2024), Volume 10, Issue 3 

 

 

Sürücü et al.                        151                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

ANNEX  

TABLE 1. Socio-demographic characteristics of the diabetic patients 

 

 

 

 

 

  

Variable Number/Percentage (%)/ Mean 

Age  
48.00±11.72 (min-max=19.00-

80.00) 

Gender 

Female 

Male 

88 (54.7) 

73 (45.3) 

Marital Status  

Married  

Single 

138 (85.7) 

23 (14.3) 

Educational Background 

Illiterate 

Elementary school  

Graduate or postgraduate  

26 (16.1) 

36 (22.4) 

99 (61.5) 

Employment 

Employed 

Unemployed 

72 (44.7) 

89 (55.3) 

Level of Income 

Income less than expenses  

Income equal to or higher than expenses  

76 (47.2) 

85 (52.8) 

Living with Whom?  

Alone 

Living with a person (Spouse, children, relatives) 

17 (10.6) 

144 (89.4) 
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TABLE 2. Characteristics of diabetes patients regarding the disease 

Variable Number/Percentage (%)/ Mean 

How long have you had diabetes? 8.72±7.62 (min-max=1-30 years) 

Treatment Type 

Physical Activity and Diet + Oral antidiabetic 

insulin 

Oral antidiabetic + Insulin  

 

 

73 (45.3) 

53 (32.9) 

35 (21.7) 

Do you have any other disease besides diabetes?  

Yes 

No 

 

105 (65.2) 

56 (34.8) 

Have you received training on physical activity / exercise? 

Yes 

No 

113 (70.2) 

48 (29.8) 

What are the perceived barriers to physical activity as a per-

son with diabetes? + 

a) The COVID 19 pandemic process  

b) Condemnation/disapproval of an adult's physical activity 

by the society/environment/neighborhood/family  

c) Disliking doing physical activity 

d) Experiencing hypoglycemia too often 

e) Not being able to do physical activity alone / Not having 

a companion  

f) Lacking the habit of doing physical activity  

g) I can't find time because I'm working at a job  

 

118 (38.31) 

40 (12.99) 

 

 

22 (7.14) 

19 (6.17) 

38 (12.34) 

 

32 (10.39) 

39 (12.66) 

Do you pay attention to the following situations before doing 

physical activity? a) I always measure blood sugar before physical 

activity, b) ..., c) ..., d) ..., e) ... and f) ... etc.)  

Yes 

No 

 

 

 

135 (83.9)  

26 (16.1) 

Which of the following situations do you pay attention to be-

fore doing physical activity? ** 

a) I always measure blood sugar before physi-

cal activity  

b) If blood glucose is < 90 mg/dl, I take 15-30 

g fast-absorbed carbohydrates/sugar (e.g. 

fruit, fruit juice, glucose tablet) before exer-

cise, depending on its duration and inten-

sity  

c) If blood glucose is >250 mg/dl and ketone 

(+), I do not exercise  

d) I exercise at least 1 hour after meals  

e) I drink plenty of fluids before, during and 

after exercise. 

f) I pay attention to my social distance / wear-

ing a mask due to the COVID-19 pandemic 

process  

 

16 (7.62) 

 

35 (16.67) 

 

 

 

 

1 (0.48) 

 

 

62 (29.52) 

 

43 (20.48) 

 

 

53 (25.24) 

Have you had the Coronavirus Vaccine? 

Yes 

No 

 

147 (91.3) 

14 (8.7) 

Have you experienced the following diabetes-related prob-

lems in the last 6 months? 
Yes          No 

Hypoglycemia 87 (54.0)   74 (46.0) 

diabetic ketoacidosis 35 (21.7)   126 (78.3) 

Retinopathy 53 (32.9)   108 (67.1) 

Nephropathy 40 (24.8)   121 (75.2) 

Neuropathy 18 (11.2)   143 (88.8) 
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All patients used an insulin pen. 
+ More than one answer was given. 

** More than one answer was given. 

  

diabetic foot   22 (13.7)   139 (86.3) 

Infection 59 (36.6)   102 (63.4) 

Hypertension  43 (26.7) 118 (73.3) 

  Stroke 2 (1.2)          159 (98.8) 

Psychological problems 78 (48.4)      83 (51.6) 

Sexual problems 35 (21.7)      126 (78.3) 

A1c (%) 9.49±2.92 (min-max=5.40-18.00) 

Total Exercise Benefit Perception 88.15±15.97 (min-max=53.00-134.00) 

Benefit sub-dimension 60.01±11.05 (min-max=29.00-91.00) 

Barrier perception sub-dimension  28.13± 7.01(min-max=14.00-56.00) 

COVID 19 Anxiety 3.21±3.77 (min-max=0.00-20.00) 

COVID 19 Fear 21.62±6.60 (min-max=10.00-35.00) 

Physical activity self-care behavior 5.90±2.60 (min-max=1.50-12.00) 
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TABLE 3. The Relationship Between the Total Exercise Benefit Perceptions of Individuals with Diabetes and the Related Variables 

 

Varia-

bles 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1. Per-

ception 

of To-

tal Ex-

ercise 

Benefit 

1                 

2. 

CFSTo-

tal 

.185* 1                

3. 

CASTo-

tal  

.259** .623** 1               

4. 

Physi-

cal Ac-

tivity 

self-

care 

behav-

ior 

-

.270** 

-

.324** 

-

.289** 

1              

5. Illit-

eracy 

.372** .266** .186* -

.258** 

1             

6. Em-

ploy-

ment 

status 

(Unem-

ployed) 

.223** .300** .160* -

.287** 

.259** 1            

7.Age  .277** .168* .122 -

.241** 

.294** .308** 1           

8.Mari-

tal sta-

tus 

(Mar-

ried) 

.258** .023 .046 -.021 .131 .204** .111 1          

9.  Du-

ration 

of dia-

betes  

.190* .158* .179* -

.286** 

.251** .330** -.126 .130 1         

10.  

Taking 

educa-

tion on 

Physi-

cal Ac-

tivity  

-

.210** 

.068 .033 .242** -.046 -.177* -.020 -

.188* 

.035 1        

11 Pay-

ing at-

tention 

to risky 

situa-

tions 

before 

-

.452** 

-.022 .016 .301** -

.220** 

-.191* -.083 -.083 .048 .378*

* 

1       
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exer-

cise 

(Yes).  

12.  Ex-

peri-

encing 

hypo-

glyce-

mia in 

the last 

six 

months 

(Yes) 

.165* .039 .151 -.044 .134 .148 -

.216** 

.086 .434** .026 .036 1      

13.  Di-

agnosis 

of reti-

nopa-

thy in 

the last 

six 

months 

(Yes) 

.187* .261** .164* -.136 .195* .338** -.023 .173* .419** -.035 .128 .06

3 

1     

14.  Di-

agnosis 

of neu-

ropa-

thy in 

the last 

six 

months 

(Yes) 

.247** .125 .163* -

.292** 

.273** .279** -.059 .145 .410** -.070 -

.005 

.09

0 

.506
** 

1    

15. Di-

agnosis 

of dia-

betic 

foot in 

the last 

six 

months 

(Yes) 

.244** .055 .021 -

.227** 

-.027 .140 -.062 .162* .343** -.057 -

.071 

.04

0 

.260
** 

.490
** 

1   

16.  Di-

agnosis 

of In-

fection 

in the 

last six 

months 

(Yes) 

.206** .114 .070 -.088 .052 .140 -.073 .200* .416** -.068 .018 .23

6** 

.290
** 

.426
** 

.298** 1  

17. 

A1C 

.206** .275** .187* -

.255** 

.332** .254** -.001 .053 .377** .087 .042 .17

2* 

.363
** 

.458
** 

.435** .247
** 

1 
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TABLE 4. Predictors of Total Exercise Benefit Perception in Patients with Diabetes in the COVID-19 Process 

 

 

 Total Exercise Benefit Perception  

Variables Beta SE T P 

Paying attention to risky situations be-

fore doing physical activity (Yes) 

-.384 2.767 -6.008 p<.001 

illiteracy .230 2.825 3.522   .001 

Development of diabetic foot in the last 

six months (Yes) 

.163 3.041 2.482 .014   

COVID-19 Anxiety .205 .267 3.240 .001   

Marital Status (Married) .138 2.921 2.152 .033 

 Model R2: .410, Adjusted R2: .388, F:17.873, p<.001 
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