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Abstract

Objectives: This study was performed to investigate whether social support and other psychological predictors were associated
with physical activity during the prolonged social isolation due to the coronavirus disease 2019 outbreak in Iran.
Methods: This cross-sectional study was performed on 494 individuals with type 2 diabetes (T2D) in a diabetes specialty clinic.
The questionnaire package comprised five parts, including sociodemographic and clinical characteristics, physical activity level,
diabetes-specific social support, feelings of isolation, and diabetes-related distress. Clinical and hemoglobin A1c data were obtained
from electronic medical records. Descriptive statistics, Pearson’s chi-square test, and multivariable logistic regressions were con-
ducted to analyze the data.
Results: Approximately 71% of the participants participated in low/insufficient levels of physical activity. The participants who re-
ceived support from family/friends (odds ratio [OR] = 1.77; 95% confidence interval [CI]: 1.47 - 2.74), diabetes care team (OR = 1.42; 95%
CI: 1.15 - 1.77), and neighbors (OR = 1.53; 95% CI: 1.20 - 2.08) were more likely to have sufficient physical activity than those who did
not receive these supports. There was also an association between physical activity behavior with feelings of isolation and diabetes
distress.
Conclusions: This study points to the importance of social support as an amplifier mechanism for the maintenance of physical
activity behavior in individuals with T2D during critical times.
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1. Background

The prolonged closures and distancing measures prac-
ticed during the coronavirus disease 2019 (COVID-19) pan-
demic have vastly altered the way of individuals’ lifestyles
and imposed restrictions on physical activity behavior (1).
As the pandemic sweeps worldwide, various populations
encounter new challenges, particularly individuals with
chronic diseases, such as type 2 diabetes (T2D). There is
high-quality evidence indicating the importance of phys-
ical activity and exercise in diabetes management (2, 3).
Moderate to high levels of physical activity are associated
with substantially lower morbidity and mortality in pa-
tients with diabetes (4, 5). Regular activity and exercise
improve glycemic control, contribute to weight loss, re-
duce cardiovascular risk factors, and enhance well-being
and mental health in T2D (2).

It has previously been shown that a majority of dia-
betic patients do not meet the suggested guidelines for
being physically active (6, 7). Currently, social distancing
measures implemented due to the pandemic have made
matters even worse (4). In a cross-sectional study on 1,396
patients with diabetes in Denmark, 40% reported exercis-
ing less than usual in comparison to that before the pan-
demic (8). Another electronic questionnaire-based study
on 928 diabetic patients in Bangladesh showed that about
60% did not undertake regular physical exercise during
the pandemic (9). Studies revealed that reducing daily
physical activity and regular exercise for even a few days
might deteriorate glycemic control in patients with T2D
and increase the risk of diabetes complications (10). More-
over, lack of physical activity can suppress the immune sys-
tem and make an individual with diabetes more vulnera-
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ble to COVID-19 infection (11). In this regard, the determi-
nation of factors associated with successfully maintaining
sufficient levels of activity despite this critical situation is
important.

Factors affecting the physical activity level in individ-
uals with T2D include individual, psychosocial, and envi-
ronmental factors. Among these factors, psychosocial fac-
tors were considered particularly important to explain the
changes in physical activity behavior (12, 13). However, to
date, there is a lack of evidence to explore how individ-
ual psychosocial factors could have influenced changes in
physical activity among patients with T2D during the pan-
demic. Social support is one of those psychosocial factors
that has been shown to be associated with a positive effect
on physical activity participation before the COVID-19 pan-
demic (13). Social support is a firm predictor of resilience
following a crisis; therefore, social factors might be able to
play a key role in psychosocial health in individuals with
T2D during the pandemic (14). Moreover, social support
has been shown to decrease the negative effects of psycho-
logical distress on self-care behaviors before the pandemic
(15).

Social distancing measures during the pandemic have
led to elevated levels of psychological distress and feel-
ings of loneliness and isolation among diabetic patients
(8). The results obtained from a cross-national compar-
ative study in the United States, Brazil, and Iran showed
that regardless of significant differences among countries,
patients with diabetes are experiencing suboptimal psy-
chosocial well-being during the pandemic (16). However,
whether changes in personal experiences of these psy-
chosocial factors have affected physical activity behavior in
patients with T2D remains unclear.

2. Objectives

This study aimed to identify the proportion of patients
with T2D who were sufficiently physically active during the
prolonged social isolation and investigate whether social
support and other psychological covariates were related to
physical activity behavior during this critical time in Iran.

3. Methods

3.1. Study Design and Setting

This descriptive-analytical cross-sectional study was
conducted in a diabetes specialty clinic affiliated with
Tehran University of Medical Sciences, Tehran, Iran. The
study data were gathered within 22 June and 23 July 2021,
in the middle of the fifth peak of the pandemic in Iran.
The study adhered to the principles of the Declaration of

Helsinki. Ethical permission for the research was granted
by the Research Ethics Committee of Tehran University of
Medical Sciences (IR.TUMS.EMRI.REC.1399.052).

3.2. Study Participants

All the patients with T2D routinely visiting the clinic
constituted the target population and were screened for el-
igibility. Eligible patients should be diagnosed with T2D,
aged over 18 years, have been registered and treated at this
clinic before the start of the pandemic, and provide in-
formed consent to participate in the study. Patients below
18 years, diagnosed with type 1 or gestational diabetes, un-
able to complete questionnaires, and not providing their
consent were excluded from the study. The convenience
sampling technique was utilized in the study. The partici-
pants were informed of the study goals, and the anonymity
of responses was guaranteed. All interviews were con-
ducted in a quiet room alone in the clinic.

3.3. Sociodemographic and Clinical Characteristics

The respondents provided information, including age
(i.e., < 55, 55 - 65, and > 65 years), gender (i.e., male/female),
body mass index (BMI) (i.e., < 25, 25 - 30, and ≥ 30
kg/m2), educational level (i.e., primary school, high school,
diploma, and college), marital status (i.e., married, wid-
owed, and divorced), employment status (i.e., employed,
retired, and homemaker), and smoking status (i.e., a cur-
rent smoker and nonsmoker/quitted). The data related to
T2D clinical history, including diagnosis, diabetes duration
(i.e., < 5, 6 - 10, and ≥ 11 years), treatment regimen type
(i.e., only oral medications, insulin plus oral medications,
and only insulin), the presence of diabetes-related compli-
cations (i.e., no complication, 1 complication, and≥ 2 com-
plications), and the value of hemoglobin A1c (HbA1c), were
collected from electronic medical records.

3.4. Study Instrument

The questionnaire package comprised (1) sociodemo-
graphic and clinical characteristics, (2) physical activity
level, (3) diabetes-specific social support, (4) feelings of
isolation and loneliness, and (5) diabetes-related distress.
The data were collected through face-to-face interviewer-
administered tools.

The International Physical Activity Questionnaires
(IPAQ) were utilized to measure self-reported physical
activity levels. The IPAQ is a scale comprising items related
to free time activities, yard work, housework, transporta-
tion, and job-related activities (17). The researchers asked
the participants to answer items on their physical activity
from the previous week. The researchers asked the sub-
jects the number of days that they did moderate-intensity

2 Int J Endocrinol Metab. 2022; 20(2):e120867.



Peimani M et al.

activity, vigorous-intensity activity, and walking, and the
number of minutes they did each of those activities. For
the calculation of metabolic equivalent (MET-minute) for
each activity first, the number of minutes was multiplied
by the number of days of the week the activity was done
during the week. Then, each of the activities of similar
intensity together was summed. A higher MET-minute
score shows that the individual has been more active in
that week.

The participants were categorized into low, moderate,
and high levels of participation in physical activity (17).
A moderate level was characterized as at least 5 days a
week in the form of walking and moderate- and vigorous-
intensity activities equaling 600 MET-minute/week. A high
level was characterized as 7 days in the form of walking
and moderate- and vigorous-intensity activities equaling
3,000 MET-minute/week. A low level was characterized as
not having the criteria of the previous two categories. Ad-
ditionally, all the participants were divided into groups of
sufficiently and insufficiently active. The sufficiently ac-
tive group included those meeting the criteria for moder-
ate and high activities. The insufficiently active comprised
those in the low category. This tool has been previously val-
idated in Persian (18).

Diabetes-related social support was measured by 5
items with three-choice answers (from do not support to
fully support) (Table 1). The data related to support from
family members and friends, individuals at the workplace,
other patients with diabetes, other individuals in the com-
munity (neighbors), and the diabetes care team were ob-
tained (8).

Diabetes-related distress was measured by the 17-Item
Diabetes Distress Scale, a scale in which patients rate the
extent to which potential diabetes-related problems have
hassled them in the previous month (19). This scale has
four subscales, namely emotional burden, physician dis-
tress, regimen distress, and interpersonal distress, and it is
possible to calculate a total score for the scale. Scores range
from 1 (not at all a problem) to 6 (a very serious problem).
A mean score > 2 shows a moderate level of distress, and a
score ≥ 3 represents a high level of distress.

A 10-point scale from 1 (low) to 10 (high) was used to
assess the degree of feeling socially isolated (20). The pa-
tients with T2D were asked to rate their feelings of isolation
during the pandemic on the scale.

3.5. Statistical Analysis

Continuous variables are shown as mean ± standard
deviation, and categorical variables are shown as numbers
(%). Pearson’s chi-square test was used to test whether phys-
ical activity was associated with sociodemographic and
diabetes status variables. Physical activity-related factors

were determined by multivariable binary logistic regres-
sion. The odds ratios (ORs) with a 95% confidence interval
(CI) were acquired with “sufficient activity” as a dependent
variable to recognize potential determinants when “insuf-
ficient activity” was regarded as a category for reference
purposes. Two models were utilized in this regard; model
1 included all significant sociodemographic and diabetes
status variables; model 2 included model 1 plus social sup-
port, diabetes distress, and feelings of isolation. The level
of significance was assumed to be less than 0.05.

4. Results

More than half of the participants (n = 494) were fe-
male, with a mean age of 60.88± 9.52 years. The mean BMI
was 28.31 ± 4.87 kg/m2. In this study, 83.6% of the subjects
were married, and 37% of the participants were educated
to a diploma level. Moreover, 36.6% of the subjects were
retired, and 12.6% of the participants smoked. The mean
duration of diabetes was 12.86 ± 7.97 years. Furthermore,
55.9% of the subjects used only oral medication for their
diabetes, and the mean value of HbA1c was 8.01% ± 1.42.
The participants reported diabetes-related complications
as without complications (44.1%), one complication (39.7%),
and ≥ 2 complications (16.2%) (Table 2).

Table 1 shows the patients’ IPAQ scores and descrip-
tive analysis of items regarding social support, diabetes-
related distress, and feelings of isolation. The mean value
of feeling socially isolated was 5.48. The mean value of
diabetes-related distress was 2.49, and 76% of the sub-
jects had moderate to high distress (Diabetes Distress Scale
score > 2). The majority of the participants reported mod-
erate to high social support from their family, friends, and
close individuals. About 53%, 41%, 32%, and 20% of the
patients received moderate to high support from the di-
abetes care team, neighbors, other individuals with dia-
betes, and individuals at work, respectively.

The results of physical activity participation showed
that 71% of the patients participated in low levels of physi-
cal activity (Table 1). Significant factors affecting the level of
physical activity were age, BMI, gender, educational level,
and the presence of diabetes complications (Table 2).

Table 3 shows the findings of the multivariable binary
logistic regression analysis predicting physical activity be-
havior (sufficient activity). In multivariable models, model
1 included all significant sociodemographic and diabetes
status variables. In model 2, social support, diabetes dis-
tress, and feelings of isolation were added to model 1. The
ultimate model showed that the respondents aged 55 - 65
and > 65 years were less likely to have sufficient physi-
cal activity than those under 55 years; however, a signifi-
cant finding was only observed for the group older than
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Table 1. Descriptive Analysis of Items Regarding International Physical Activity Questionnaires, Social Support, Diabetes-Related Distress, and Feelings of Isolation (n = 494) a

Variables Values

IPAQ

IPAQ-walking MET (minute/week) 363.49 ± 460.99

IPAQ-moderate MET (minute/week) 450.92 ± 633.90

IPAQ-vigorous MET (minute/week) 185.72 ± 226.31

Total physical activity MET (minute/week) 1000.13 ± 1247.2

Participation in physical activity; moderate/high vs. low activity

Sufficiently active 144 (29.15)

Insufficiently active 350 (70.85)

Social support: Moderate and high

Family members, friends, and close individuals 398 (80.5)

Diabetes care team 262 (53.1)

Individuals at work 101 (20.4)

Other individuals with diabetes 156 (31.6)

Other individuals in the community (neighbors) 204 (41.2)

Feelings of isolation and loneliness

Scale from 1 (low) to 10 (high) 5.48 ± 3.11

DDS score (range: 1 - 6) 2.49 ± 1.03

Moderate and high diabetes distress (DDS > 2) 376 (76.2)

None/low diabetes distress (DDS ≤ 2) 118 (23.8)

Abbreviations: IPAQ, International Physical Activity Questionnaires; MET, metabolic equivalent; DDS, Diabetes Distress Scale.
a Values are expressed as Mean ± Standard Deviation or No. (%).

65 years (OR = 0.75; 95% CI: 0.21 - 0.88 and OR = 0.88; 95% CI:
0.59 - 1.45, respectively). Furthermore, the subjects in the
obese group seem to be less likely to have sufficient physi-
cal activity (OR = 0.70; 95% CI: 0.35 - 0.79) than those in the
normal - weight group. Being female (OR = 0.73; 95% CI: 0.19
- 0.81) and presence of multiple diabetes complications (OR
= 0.43; 95% CI: 0.31 - 0.55) correlated with lower odds of suf-
ficient activity. Those participants with a college education
were more likely to be sufficiently active than those with
lower educational levels (OR = 2.11; 95% CI: 1.14 - 3.47).

The individuals who had moderate to high levels of
distress were less likely to have sufficient physical activity
(OR = 0.60; 95% CI: 0.19 - 0.79) than the individuals with
low/no diabetes-related distress. The participants who felt
a stronger sense of isolation (OR = 0.77; 95% CI: 0.67 - 0.90)
were less likely to be sufficiently active. The participants
who had moderate to high support from their family and
friends (OR = 1.77; 95% CI: 1.47 - 2.74), care team (OR = 1.42;
95% CI: 1.15 - 1.77), and neighbors (OR = 1.53; 95% CI: 1.20 -
2.08) were more likely to have sufficient physical activity
than those who did not have these supports.

5. Discussion

This study showed that the low and insufficient levels
of physical activity were highly prevalent among individu-
als with T2D during the COVID-19 pandemic (71%). The level
of physical activity obtained in this study is similar to those
from other Iran sources during this crisis. For example, a
study conducted during COVID-19 in Iran showed that 78%
of the sample participants did not have sufficient physi-
cal activity as recommended by the physical activity guide-
lines (21). Pre-COVID-19 research (22) has reported that the
prevalence of meeting recommendations for total physi-
cal activity (either moderate- or vigorous-intensity physi-
cal activity) in older adults with diabetes was 42%; how-
ever, our study reported 29% sufficiently active, indicating
a considerable reduction in the physical activity level in
comparison to that of before the pandemic. Such levels
are concerning in themselves, as reducing physical activ-
ity for just a few weeks results in detrimental impacts on
glycemic control (23, 24). For example, substantial worsen-
ing of glycemic control was observed in individuals with
diabetes who were previously active but reduced their ac-
tivity levels for 2 weeks (25, 26), which can easily happen
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Table 2. General Characteristics of Participants (n = 494) a

Characteristics Total (n = 494) Insufficiently Active (n = 350) Sufficiently Active (n = 144) P-Value b

Age (y) 0.00

< 55 87 (17.6) 37 (42.53) 50 (57.47)

55 - 65 247 (50) 188 (76.11) 59 (23.89)

> 65 160 (32.4) 125 (78.12) 35 (21.88)

Body mass index (kg/m2) 0.00

< 25 (normal) 110 (22.27) 41 (37.27) 69 (62.73)

25 - 30 (overweight) 247 (50) 192 (77.73) 55 (22.27)

≥ 30 (obese) 137 (27.73) 117 (85.40) 20 (14.60)

Gender 0.003

Male 233 (47.17) 134 (57.51) 99 (42.49)

Female 261 (52.83) 216 (82.76) 45 (17.24)

Educational level 0.01

Primary school 148 (30) 130 (87.84) 18 (12.16)

7th to 11th grade 68 (13.77) 58 (85.29) 10 (14.71)

12th grade 183 (37) 127 (69.40) 56 (30.60)

College 95 (19.23) 35 (36.84) 60 (63.16)

Employment status 0.34

Employed 100 (20.24) 73 (73) 27 (27)

Retired 181 (36.64) 111 (61.33) 70 (38.67)

Homemaker 213 (43.12) 166 (77.90) 47 (22.10)

Smoking 0.89

Current smoker 62 (12.55) 50 (80.65) 12 (19.35)

Nonsmoker/quitted 432 (87.45) 300 (69.44) 132 (30.56)

Diabetes duration (y) 0.25

< 5 108 (21.86) 59 (54.63) 49 (45.37)

6 - 10 147 (29.76) 102 (69.39) 45 (30.61)

≥ 11 239 (48.38) 189 (79.08) 50 (20.92)

Diabetes complications 0.01

No complication 218 (44.13) 139 (63.76) 79 (36.24)

1 complication 196 (39.68) 151 (77.04) 45 (22.96)

≥ 2 complications 80 (16.19) 61 (76.25) 19 (23.75)

Diabetes medication

Only oral medications 276 (55.87) 176 (63.77) 100 (36.23)

Insulin plus oral medications 149 (30.16) 115 (77.18) 34 (22.82) 0.32

Only insulin 69 (13.97) 59 (85.51) 10 (14.49)

a Values are expressed as No. (%).
b P: Pearson’s chi-square test.

during home confinement. Therefore, this finding alone
proposes that more effort is necessary to be made to sup-
port individuals with T2D during the COVID-19 pandemic

and other pandemics, to meet the guidelines for regular
physical activity to gain maximum advantage from the ac-
tivity.
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Table 3. Multivariable Logistic Regressions to Determine Factors Predicting Physical Activity Behavior (n = 494)

Predictors Model 1 OR (95% CI) Model 2 OR (95% CI)

Age group (y) (reference: < 55)

55 - 65 0.85 (0.55 - 1.40) 0.88 (0.59 - 1.45)

> 65 0.71 (0.11 - 0.91) b 0.75 (0.21 - 0.88) b

Body mass index (kg/m2) (reference: < 25 [normal])

25 - 30 (overweight) 0.75 (0.41 - 0.98) a 0.85 (0.46 - 1.32)

≥ 30 (obese) 0.61 (0.46 - 0.81) c 0.70 (0.35 - 0.79) b

Gender; female vs. male 0.67 (0.22 - 0.99) b 0.73 (0.19 - 0.81) a

Educational level (reference: Primary school)

7th to 11th grade 1.13 (0.67 - 1.90) 1.10 (0.44 - 2.11)

12th grade 1.71 (1.09 - 2.70) a 1.64 (1.06 - 2.65) a

College 2.25 (1.24 - 3.36) c 2.11 (1.14 - 3.47) c

Diabetes complications (reference: No complication)

1 complication 0.69 (0.41 - 0.97) a 0.76 (0.41 - 1.17)

≥ 2 complications 0.40 (0.31 - 0.52) c 0.43 (0.31 - 0.55) b

Social support: Moderate and high vs. none

Family members, friends, and close individuals 1.77 (1.47 - 2.74) c

Diabetes care team 1.42 (1.15 - 1.77) b

Individuals at work 1.21 (0.98 - 1.50)

Other individuals with diabetes 1.18 (0.79 - 1.77)

Other individuals in the community (neighbors) 1.53 (1.20 - 2.08) c

Isolation: Scale from 1 (low) to 10 (high) 0.77 (0.67 - 0.90) b

Moderate/high vs. none/low diabetes distress 0.60 (0.19 - 0.79) c

Abbreviations: OR, odds ratio; CI, confidence interval.
a P < 0.05
b P < 0.01
c P < 0.001

This study also explored the potential factors associ-
ated with physical activity during this critical time. Lo-
gistic regression analysis showed that insufficient physi-
cal activity was significantly associated with being female,
higher age, obesity, presence of diabetes-related compli-
cations, feelings of isolation, and higher levels of distress
related to diabetes. Furthermore, physical activity was as-
sociated with a higher educational level and having social
support from family/friends, neighbors, and the diabetes
care team. The sociodemographic predictors of insuffi-
cient levels of physical activity in this study are broadly in
line with those before and during COVID-19 research (6, 27-
29). The aforementioned findings might be beneficial for
healthcare providers to identify patients who are at risk of
insufficient activity, especially during this time, and edu-
cate them about different exercise interventions and pro-
grams (e.g., a home-based exercise program).

The results of this study showed that experiencing

higher levels of diabetes distress was related to a less
likelihood of being sufficiently physically active. A large-
scale cohort study on 2,040 participants (30) showed that
higher diabetes distress was associated with worse self-
management behaviors, including physical activity behav-
ior. Another large national study in Australia on 2,552
adults with T2D also demonstrated that patients with di-
abetes distress were more likely not to follow the recom-
mendations for physical activity (31). In the current study,
feelings of isolation were a significant predictor of less suf-
ficient physical activity. This finding is in line with those
of a systematic review in older adults, where more consis-
tent negative associations were observed between feelings
of loneliness and physical activity level (13). The aforemen-
tioned findings support that poor psychosocial health is
associated with poor self-management behaviors, includ-
ing lower physical activity engagement (32, 33). Recent ev-
idence has shown that psychosocial health was adversely
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affected by the pandemic (34) and might even be more se-
vere and long-lasting for patients with T2D than in the gen-
eral population (35). Therefore, online psychoeducation
programs and mindfulness-based interventions are essen-
tial to mitigate the psychological effects and worries asso-
ciated with diabetes and the pandemic and increase men-
tal health (36).

The present study also revealed that patients with so-
cial support (i.e., from family/friends/close individuals,
neighbors, and diabetes care team) were more likely to
be sufficiently physically active than those without sup-
port. This result is confirmed by a prior systematic re-
view indicating an overall positive association between
physical activity and social support, especially from fam-
ily (13). The aforementioned results suggest that high sup-
port from family and friends can assist and motivate dia-
betic patients to keep being active and preserve their phys-
ical and mental health, especially in the extended periods
of pandemic-related lockdowns.

This study is subject to several limitations. Firstly, phys-
ical activity levels were not measured directly, for example,
using a pedometer. Secondly, the data on the physical ac-
tivity levels of the studied patients corresponding to be-
fore the COVID-19 era were not collected; therefore, there
was no information on the exact level of patients’ activity
before this crisis. Thirdly, this was a cross-sectional study,
which makes it difficult to conclude causation. Finally, self-
reported data were used to assess physical activity; as a re-
sult, this study was subject to reporting bias. However, the
authors attempted to minimize this issue by giving exam-
ples of usual types of physical activity with corresponding
intensities.

5.1. Conclusions

Based on the results of this study, about 70% of patients
with diabetes were insufficiently active. Since physical ac-
tivity is a crucial element in the management of T2D, more
effort needs to be made to support patients with T2D to
meet guidelines for sufficient physical activity during the
COVID-19 pandemic and potential future crises.

The present study also explored that insufficient physi-
cal activity was significantly associated with being female,
higher age, obesity, presence of diabetes-related complica-
tions, feelings of isolation, and higher levels of distress re-
lated to diabetes. Sufficient physical activity was signifi-
cantly associated with a higher educational level and hav-
ing social support from family/friends, neighbors, and the
diabetes care team. The obtained results point to the im-
portance of social support as an amplifier mechanism for
the maintenance of physical activity behavior.
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