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Abstract

The study aimed to determine the effect of physical activity during social distancing/isolation in
patients aged <65 years with diabetes on changes in glucose, glycated hemoglobin, diet, and the
frequency of complications.

Materials and methods: A retrospective analytical cross-sectional study using a special online
survey questionnaire was selected for the research design. A total of 276 physicians participated
in the study.

Results and discussion: The results revealed a statistically significant difference between
physical activity and other factors. Many patients did not exercise or test for glycemia and
glycated hemoglobin; therefore, high glycaemic levels and the frequency of complications in
terms of kidneys and lower limbs in this category were statistically significantly higher. In
patients who were regularly physically active to one degree or another, these parameters were
closer to the target numbers.

Conclusion: The results confirm that physical activity in patients with diabetes positively affects
diabetes compensation and reduces complications compared to inactive individuals. High
inactivity is likely related to social isolation and distancing during Covid-19.

Keywords: Diabetes, Social isolation/distancing, COVID-19, Glycemia, Physical activity,
Complications.
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1. Introduction

1.1 The COVID-19 pandemic, declared by the WHO on March 11, 2020, has significantly
impacted the mental and physical health of the world's population (World Health Organization
2020). To prevent the spread of the virus, all countries-imposed restrictions on social distancing,
isolation, hygiene, travel, gatherings, and essential services have moved online. The virus has
been characterized by wave-like outbreaks due to its rapid spread. After China, Italy was the
hardest hit in early 2020. The Georgian government implemented all measures recommended by
the WHO from the beginning. The first wave was recorded in Georgia in fall 2020. Adjara was
the hardest hit in terms of viral spread. Several diseases have been identified that are associated
with a higher risk of death, with diabetes mellitus coming second (NCDC 5th Revision).
Diabetes requires ongoing care with multifactorial risk-reduction strategies. According to the
American Diabetes Association (ADA), patients with diabetes require support to change their
behavioral forts Colberg et al. (2016).

1.2 Regular physical activity has been shown to improve mental health, quality of life, and
overall well-being, as well as prevent and treat no communicable diseases (NCDs) like heart
disease, stroke, diabetes, and breast and colon cancer (World Health Organization 2018b).
During the COVID-19 pandemic, some services have been closed, and most have moved online,
significantly reducing physical activity. Studies have mainly been conducted on elderly patients,
with little research on the socially and physically active population aged <65.

1.3 According to the IDF, diabetes is now among the top 10 causes of global deaths and a
leading cause of stroke, cardiovascular and kidney diseases, blindness, oral diseases, and lower-
limb amputation. This places a heavy burden on individuals, families, and economies,
particularly in low- and middle-income countries where 79% of people with diabetes live. In the
context of the COVID-19 pandemic, people living with diabetes and other non-communicable
diseases are at an increased risk of severe disease and death due to disruptions in essential
healthcare and the virus itself ““. (International Diabetes Federation 2023)

1.4 The study aimed to determine the impact of physical activity changes on glycemic control
and complication rates in patients aged <65 with diabetes mellitus (COVID-19 Pandemic
Restrictions.

Ethical Compliance: All procedures performed in studies involving human participants were by
the ethical standards of the institutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or comparable ethical standards. The Ethics
Committee of University No. 451 approved the protocol.

2. Method

A retrospective analytical cross-sectional study using a unique survey questionnaire was selected
as the research design. Prepare surveys guided by existing European scales and questionnaire
systems adapted to the specific study issue. The questionnaire was transferred to an online
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format using Microsoft Excel. For validity, we used Cronbach’s alpha coefficient, which was
0.84, and according to George and Mallery (2003), it was >0.7 valid and acceptable.

Questionnaire survey for physicians, family physicians, and endocrinologists. In Adjara, there
were 38 endocrinologists and 159 active family physicians.

During the pandemic, 37 physicians of various specialties were trained to provide medical
services in COVID-19 hotels, while 42 physicians were employed in insurance companies; the
total number of respondents selected for the survey was 276.

Statistical data analysis was performed using SPSS version 27. Descriptive statistics are
presented as mean absolute numbers and percentages. We used x2 to analyze such differences in
categorical variables and test whether the variables were related. For all statistical significance,
p-value <.05 was used as a 95% confidence interval (CI) cut-off point.

Socio-demographic characteristics of the study participants

A total of 276 physicians participated in the study, 0f=236(85.2%) female and n=41(14.8%)
male. 265 agreed to complete the survey questionnaire, while 13 physicians refused. Most of
them, 57.0%, work in Batumi/Insurance Company and Family Centers. 17% in the highlands of
Ajara, 14.8% in Kobuleti/Chakvi, and 11.2% in Khelvachauri rejoin. 58.8% participants were
family doctors, 11.9 % endocrinologists. Most of them, n=147 (53.1%), worked during the
pandemic. (Table. 1

Table. 1 Socio-demographic characteristics of the study participants
Gender Female 236 85,2%
Male 41 14,8%
Primary employment, Batumi/Insurance Company and 158 57,0%
please, indicate Family Center.
Highland Ajara 47 17,0%
Kobuleti/Chakvi 41 14,8%
Khelvachauri 31 11,2%
How many jobs doyou 2 and more 91 32,9%
hold? one 184 66,4%
No 2 1%
Specialty Family doctor 163 58,8%
Endrocrinologist 33 11,9%
Other 81 29,2%
Did you continue to Yes 267 96,4%
work during isolation? No 10 3,6%
Where did you work Regular workplace/online clinic 147 53,1%
during the pandemic?  ~Only with infected patients 26 9,4%
Not working 4 1,4%
Quarantine area/COVID hotel 55 19,9%
All of them 45 16,2%
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One chapter of the study examined the influence of lifestyle on the quality of glycemic control
during isolation and the frequency of complications.
These are the factors discussed in this study (Table. 2)3

Table.2 Questionnaire-survey

Factors Frequency %
Once a week 86 37.72%
How often did
patients check They didn't
H 0
their blood i check it /1 31.14%
sugar levels: Once a day 38 16.67%
Several times a 33 14.47%
day
Fluctuated
within 140 mg - 120 53.1%
250 mg
Systematically,
52 23.01%
Blood sugar over 250 mg ’
level | did not ask 30 13.27%
fluctuation Mainly, it was
while in in the norm, 0
isolation within 90mg- 19 8.41%
120mg%
Periodically, it
was low, less than 5 2.21%
100mg
Did not check 82 39.81%
ﬁ'ycatfdb. 07.asr 64 3L07%
emoglobin 061011 28 13.59%
level of the 9 and 18 3 74
patients and over T14%
08.cen 14 6.8%
da;//IOIatEd every 75 33.33%
The dietary -
regimen of 3 d[i)eltd not follow 61 27.11%
diabetic Did not follow
patients while K ' 51 22.67%
in quarantine ONCe a Wee
_ Follqwed the 24 10.67%
diet strictly
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Violated once a

month 14 6.22%
a”!‘dﬁgg or sitting 79 35.11%
Walking two or
three times a 54 24%
week
Physical Keeping 53 23.56%
activities of exercise at home '
the patients Going outside,
during the walking or
COVID-19 running 23 10.22%
pandemic frequently,
sometimes
dancing
Doing
housework 14 6.22%
| did not ask 2 0.89%
Did patients Arterial
experience the hypertension - 88 39.82%
progression of  crisis
diabetes- Acute
related late myocardial 42 19%
complications infarction
and/or require No 33 14.93%
?OSpitalization Angina attack 32 14.48%
or
cardiovascular  Heart failure 26 11.76%
issues?
Did patients No 122 56.22%
experience the _ 1ransfer to 36 16.59%
progression of dialysis .
diabetes- _ Macroalbuminu 97 12.44%
related late Ma
complications Reduced
and/or require creatinine 17 7.83%
hospitalization _clearance
for kidney Microalbuminu
issues? ria 15 6.91%
Did patients Increased pain 77 34.84%
experience the No 58 26.24%
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progression of Night cramps 42 19%
diabetes- Phlegmon 30 13.57%
related late

complications
and/or require
hospitalization
for the
pathology of
lower
extremities?

Amputation 14 6.33%

3. Results

According to physicians, 31.4% of patients did not check their blood glucose levels, 37.72%
checked it once a week, and only 14.47% it several times a day.

23.01% of patients have high > 250mg% blood glucose levels, and 53.1% have Fluctuated within
140 mg - 250 mg.

39.81% Of the patients did not check glycated hemoglobin levels; 31.07% was- 7-8%, 9 and
over, 8.74%; from 8-9% was 6.8%, and only13.59% had Hblc 6-7 %.

According to the doctors, patients' dietary regimen said that 33.33% violated every day, 27.11%
did not follow a diet, and only 10.67% followed the diet strictly.

Most patients were 35.11% lying or sitting all day, walking two or three times a week 24%,
23.56% Kept exercising at home, 10.22% went outside, walking or running frequently,
sometimes dancing, and 6.22% did housework.

Progression of diabetes-related late complications and/or requiring hospitalization for
cardiovascular issues was celebrated in 39.82% of arterial hypertension - -crises, 19% of acute
myocardial infarction in 14.48% of angina attacks, and 11.76% of heart failure.

Progression of diabetes-related late complications and/or requiring hospitalization for Kidney
issues was celebrated in16.59% needed to transfer to dialysis, macroalbuminuria revealed a
12.44% Reduced creatinine clearance in 7.83% and Microalbuminuria-6.91% accordingly.

Patients experience the progression of diabetes-related late complications and/or require
hospitalization for the pathology of lower extremities; increased pain revealed in 34.84%, night
cramps in 19%, Phlegmon-13.57%, and Amputation- 6.33%.

We then used Crosstabs and compared the physical activities of the patients during the COVID-
19 pandemic with other factors. (Table 3)
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Table.3 Crosstabs

Physical activities of the patients during the COVID-19 pandemic

Keeping Walking Going Doing Lyingor | gid not
exercise at two or outside, housewor sitting all ask
home three walking k day
n % nl % n % n % n % n %
Once a day 1 7.14 9 4.02 3 1.34 3 1.34 6 2.68 0 0%
6 % % % % % el
How often . 5) =
Several times 1 3.13 2.23 2.23
. - 0, 0, 0
did patients oy g 0% 7, 5 o 0 0% 5,0 0 0% 5227,
check their p=
b:°°d Onceawesk 1 804 2 1071 1 536 3 134 2 125 1 045 —00L
glucose 8 % 4 % 2 % % 8 % o ~ Crame
levels? r'sv=
They didn't 4 1.79 1 6.25 3 1.34 8 357 3 1741 1 0.45 0.28
check it % 4 % % % 9 % %
Wi;:iunCtluj(;eg 3 1749 3 1525 1 673 _ 224 2 1166 , 045
9 9 % 4 % 5 % % 6 % %
- 250 mg
I did not 1 045 4,4 179 1 045 7 314 1 583 4 045
ask % % % % 3 % %
Mainly, it
was in the 2
= 3.14 1.35 1.35 0.45 2.24 x*(20)
Blood norm, within 7 % 3 % 3 % 1 % 5 % 0 0% — 67.5,
sugar level ~ 90mg- p=
fluctuation ~ 120mg% <.001,
while in Cramé
isolation . r’sV=
; S;’\S/tef"rm;g('fa . 224 1 538 _ 09 . 045 3 435 . 028
Y. % 2 % % % 2 % °
mg
Periodically
it was low 0.45 0.9
! ! 0, 0, 0, 0,
less than 0 0% 1 % 2 % 0 0% 2 09% 0 0%
100mg
Glycated 6%-7% 1 683 4 195 6 293 1 049 3 146 0 0% (2
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hemoglobi 8%-9% 1 0.49 7 3.41 1 049 O 0% 5 244 0 0% 0)=
nlevel of 794 gog 1 878 1 927 9 439 1 049 1 829 0 0% 625p
the patients =
9 and over 2 098 5 244 1 049 0 0% 1 488 0 0% <001
Didnotcheck 8 39% 1 634 5 244 1 58 4 209 2 098 Cramé
3 % % 2 % 1 %  sV=
Didnotfollow 1 6.7% 1 491 5 223 5 223 2 1027 1 0.45
Violated every 1 g5go 1 536 o 089 o, 089 4 2054 o (o
day 3 2 % % % 6 %
1 (20)
The dietary E)'I?Or\'ﬂ?tonce L g 357 2 88 _ 313 _ 268 1 446 =
rgglm(_en of ) % 0 % % % 0 % 0 76.48,
diabetic week D=
patients <.001,
while in Cramé
Followed the 1 2.23 2.23 0.45
- 0, 0 0 5 _
quarantine  gjer sirictly g o8 5 5y 0 0% 0 0% 1 sV
0.29
Violated 1.34 2.68 1.79 0.45
0 0
once a month 3 % 6 % 4 % ! % 0 0% 0 0%
Did
patients hArtirr';'nsion 2 18 1 864 . 318 273 2 1318 | 045
experience - Nyp! 6 % 9 % % % 9 % %
the Crisis 22
progression 0)=
of diabetes- 27.52,
related late p=
complicati No 455 455 1 045 3 136 8 364 0 0% .121,
ons and/or = - = - = - - Cramé
quire % % % % % %
hospitalizat 0.18
cardiovasc % % % % 4 %
ular issues?  Acute , 136 1 63 . 273 , 001 1 773
myocardial % 4 % % % 7 % ’
infarction
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Did

patients No 3 1528 2 1111 1 556 1 509 4 1852 1 0.46
experience 3 % 4 % 2 % 1 % 0 % %
the (2
progression 0) =
of diabetes- Transf 139 1 6.02 1.39 046 1 741 35.09
related late d_ralns_er 0 3 s 3 y 1 AR 0 0% p=
complicati _2'&YsIS ° ° ° ° ° .02,
ons and/or Macroalbumin 2 0.93 1 4.63 2 0.93 1 046 1 5.56 0 0% Cramé
require uria % 0 % % % 2 % r’'sV=
hospitalizat - Reduced 185 231 231 0.46 0.93 L 02
an for creatinine 4 % 5 % 5 % 1 % 2 % 0 0%
kidney clearance
issues? - -

Microaloumin g 278 o 093 ¢ 046 (o (o 5 231 1 046

uria % % % % %

Did
patients
experience
the 2 4.09 4.09 227 1 59
0, 0

progression No 2 10% 9 % S % > % 3 % 0 0% =
of diabetes- N
related late 42'39
complicati 80;
ons and/or C'ram’é
require SV =
hospitalizat Nightcramps 9 409 1 45 3 136 , 091 1 818 o gy 0.22
ion for the % 0 % % % 8 % '
pathology  |ncreased pain 1 818 2 95 g 409 7 318 1 864 , 001
of lower 8 % 1 % % % 9 % %
extremities
) Amputation 1 045 2 091 o9 0% 0 0% ! 5% 0 0%
: % % 1

Phlegmon 2 091 1 455 2 091 0 0% 1 727 0 0%

Fiscally active patients who kept exercising at home checked blood glucose levels several times
per day in 6.7% and once daily in 7.14 %. Of patients who were Lying or sitting all patients,
17.41% did not check their blood glucose levels. Other patients checked their blood glucose once
a week; 10.71% walked two or three times a week, and 5.36% went outside, walking or running

frequently, sometimes dancing. There was a statistically significant relationship x> =52.27, p
=<.001 (Figure 1).
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Figure 1. How often did patients check their blood glucose
levels?
X?=52.27 p=<.001

%
! h = = in

n % n % n % n % n % n %
Keeping exercise = Walking two or Going outside; | Doing housework  Lying or sitting all | did not ask
at home three timesa walking or running day
week frequently,
sometimes
dancing

Physical activities of the patients during the COVID-19 pandemic

N Once a day s Several times a day Once a week They didn't checkit

There was an exciting relationship between blood sugar level fluctuation and patients' isolation
and physical activities during the COVID-19 pandemic. Patients who Kept exercise at home had
17.49% Fluctuated within 140 mg - 250 mg and 15.25% Walking two or three times a week,
Lying or sitting all day11.66%; Systematically, over 250 mg14.35% Lying or sitting all or sitting
all day and Walking two or three times a week 5.38% There was a statistically significant
relationship y*= 67.5, p = <.001, Cramer’s V = 0.28 (Figure 2.

Figure 2. Blood Glucose level fluctuacion while in isolation
X?=67.5 p=<.001

e=@e= F|uctuated within 140 mg - 250 mg

= N LD s
OLNoUNOLNoOUOLn

==@==| did not ask

n % n % n % n % n % n %
Mainly, it was in norm, within

Keep.)lng Walking GO|.ng Doing ijl.ng or |did not ask 90mg-120mg%
exerciseat  twoor outside; housework sitting all
home three times walking or day Systematically, over 250 mg
aweek running
freque.ntlv, ==@==Periodically, it was low, less than
sometimes

. 100mg
dancing

Physical activities of the patients during the COVID-19 pandemic
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Glycated hemoglobin was not determined in 20% of patients who did not engage in physical
activity, and in the same group, in 9% or more, the highest figure was 4.88%. Untested glycated
hemoglobin was relatively high - 6.34%) in patients who walk two to three times a week and
5.85% in patients who did housework. Relatively reasonable rates were observed for 6-7% of
patients exercising at home, 7-8%, 8.78%, and 9.27% among patients exercising at home and
walking thrice a week. There was a statistically significant relationship (}®> = 62.5, p <.001,
Cramer’s V = 0.28 (Figure 3.)

Figure 3. Clycated hemoglobin level of the patients
X?=62.5 p=<.001

2 %
16 35
13 30
1g 20 Q, 0,
S 15 I 6%-7%
e 10
3 — B 3 w—8%-9%
n % n % n % n % n % 7%-8%
Walking two or Going outside; Doing Lying or sitting | did not ask 9 and over
three times a walki ng or housework all day Did not check
week running
frequently,
sometimes
dancing

The dietary regimen was violated daily; 20.54% of patients were lying or sitting all day, and
10.27% did not follow a diet. Followed The diet strictly 5.8% Keeping exercise at home. 8.93%
of those who walked two or three times a week did not follow the diet once a week. There was a
statistically significant relationship (x> = 76.48, p <.001, Cramer’s V = 0.29 (Figure 4.)

Figure 4.The dietary regimen of patients with diabetes while in
quarantine
X?2=76.48 p=<.001

14
12
10
8
6
h/\/\ g
- - S 0 mmmm Did not follow a diet
n % n % n % n % n % n % mm Violated every day
Keeping Walking two Going Doing Lying or 1did not ask Did not follow, once a week
exercise at or three outside; housework sitting all
home timesa walking or day Followed the diet strictly
week running Violated once a month
frequently,
sometimes
dancing

Physical activities of the patients during the COVID-19 pandemic
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Among the late CVD complications of diabetes mellitus, the arterial hypertensive crisis occurred
more often. It accounted for 13.18% of physically inactive patients, 11.82% of those engaged in
home exercises, and 8.64% of patients who walked three or two times a week. Myocardial
infarction occurred more often in physically inactive patients and amounted to 7.73%). This
relationship was not statistically significant (y* = 27.52, p = 0.121; Cramer's V = 0.18 (Figure 5.)

Figure 5. Late complications- CVD issues
X?=27.52 p=.121

35
30
25
20
15
10 . . .
5 I I I I M Arterial hypertension - crisis
0 | | - I Il ] -
B No
n % n % n % n % n % n %
Angina attack
Keeping Walking two Going Doing Lying or I did not ask .
exercise at or three outside; housework sitting all day Heart failure
home times a week walking or m Acute myocardial infarction
running
frequently,
sometimes
dancing

Physical activities of the patients during the COVID-19 pandemic

In kidney pathology, macroalbuminuria was observed in 5.56% of cases in physically sedentary
patients, 7.41% required transfer to dialysis, and in patients walking two to three times a week,
high rates of transfer to dialysis also amounted to 6.02%, the decrease in creatinine clearance
was greater in 2.31% of patients engaged in housework. A statistically significant relationship
(*=35.09, p=0.02, Cramer's V = 0.2. (Figure. 6)

Figure 6. Late complications- kidney issues
X?=35.09 p=.02

‘l | | II - I- — I_ I | | — — H No
n % n % n % n % n % n % m Transfer to dialysis
Keeping  Walking two Going Doing Lying or | did not ask Macroalbuminuria
exercise at or three outside; housework [sitting all day o
home timesa week walking or Reduced creatinine cearance
running B Microalbuminuria
frequently,
sometimes
dancing

Physical activities of the patients during the COVID-19 pandemic
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pathology of lower extremities in patients who lying or sitting an all-day amputation was
developed in 5%, phlegmon - in 7.27%, and nocturnal cramps in 8.18% compared to other
physically active patients. 10% of patients who kept exercising at home had no complications.
Only 8.18% had increased pain. Of those walking two or three times a week, 9.55% had
increased pain and more developed phlegmon - 4.55%, than other more active patients. There
was a statistically significant relationship (%> = 42.29, p =.003, Cramer’s V = 0.22 (Figure7.)

Figure 7.Late complications - pathology of lower extremities
X?=42.29 p=.003

25
20
15
10
g I I | HNo
n % n % n % n % n % n % Night cramps
Keeping Walking two or Going outside; Doing Lying or sitting | did not ask Increased pain
exercise at three times a walking or housework all day .
. Amputation
home week running
frequently, Phlegmon
sometimes
dancing
Physical activities of the patients during the COVID-19 pandemic
4. Discussion

Our study and analysis of the information obtained from the doctor's survey showed that 17.41%
of physically inactive patients did not control their glucose levels, 20.54% lay or sat all day, and
10.27% did not follow a diet. Glycated hemoglobin was not determined in 20% of patients who
did not engage in physical activity, and in the same group, in 9% or more, the highest figure was
4.88%. Untested glycated hemoglobin is relatively high - 6.34% in patients walking two to three
times a week, as well as 5.85% in patients doing housework. The frequency of arterial
hypertensive crises is high even in physically active patients, but the incidence of myocardial
infarction is statistically significantly higher in physically sedentary patients. Conversion to
dialysis and macroalbuminuria were significantly higher in physically inactive patients. In
sedentary patients, the incidence of lower-limb amputations and the development of cellulitis are
also high. In active patients, the incidence of complications is much lower (Cannata et al., 2020),
the control mechanism is preserved, the level of glucose fluctuations is low, and the glycated
hemoglobin level is relatively standard. This finding is consistent with the results of studies
conducted in other countries. Shawahna et al. (2021) and Eshete et al. (2023)

During the Covid-19 pandemic, diabetes was one of the leading causes of death in infected
patients. Therefore, its proper treatment and prevention of complications are very important. In
2022, the ADA and EASD updated the treatment of hyperglycemia in diabetes. Along with the
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study of glycemia and glycosyl hemoglobin, blood pressure, and cholesterol control and using
guidelines choosing pharmacology medications is essential, but also crucial nonpharmaceutical
prevention, such as diet, physical activity, and sleep quality. (Davis et al., 2022). It is crucial to
educate diabetes patients and physicians on self-management skills, focusing on access to health
care, nutrition, physical activity, and sleep. Which does not require financial costs on the part of
the patient, improves the glycemic profile, and reduces the incidence of complications. (Davis et
al., 2022)

Conclusion: The results showed that physical activity during isolation during the COVID-19
pandemic positively influenced glycemia and glycosylated hemoglobin levels and reduced
complications. A high rate of inactivity was observed, presumably associated with social
isolation and distancing, which are the main predictors of decreased activity. As a global
pandemic can still threaten the world, there is a need to raise awareness among patients about
adequate glucose control, glycated hemoglobin, diet, and physical activity to reduce the risk of
complications.

Recommendations:

1. a vital component of diabetes care is metabolic control, which requires monitoring, as control
is inadequate when access to medical services is limited.

2. More awareness of patients about the necessity of physical activity is needed

3. It is possible to implement and finance programs that will be aimed at increasing the
motivation of patients

4. If there is still a need for isolation/distancing, the home training system should be promoted
with videos or other online platforms.
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