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ABSTRACT

Background: Several clinical trials have been reported that sedentary lifestyle modification including physical
activity (PA) and weight loss significantly alters the sort-term as well as long-term incidence of diabetes. The present
study explored the level of physical activity and its barriers among south Indian naive patients who are attending the
tertiary care teaching hospital.

Methods: A prospective observational, questionnaire-based study. Patients with diabetes (both Type-1 and 2) who
were attended diabetic clinic in the Department of General Medicine, Maharaja Institute of Medical Sciences
(MIMS), Vijayanagaram, Andhra Pradesh, India was selected and recruited. Demographic data, clinical data were
collected from the study participants. International Physical Activity questionnaire was used to determine each patient
level of physical activity (PA). Physical activity is graded into low (<600 metabolic equivalent (MET)), moderate
(600-3000 MET) and high (>3000 MET).

Results: A total of 300 subjects were completed the entire study. Majority (62.7%) of the patients were suffering
from Type-2 diabetes mellitus. Both male and female study subjects had low physical activity (70.5% and 74.1%) and
moderate PA was seen in only one thirds of the patients. Patients with low physical activity had low glycaemic
control compared to patients who were involved in moderate PA. Moderate PA patients had adequate glycaemic
control (65.9 vs 34.1%, P <0.001). A total of 42.0% of subjects were suffering from one of the joint pains and friction
joints, due to the following reason subjects were not involved in the PA.

Conclusions: Low level of physical activity was observed in the study population, which is a risk factor for several
micro-vascular complications over a period of time. It is very important to address the barriers of PA and vigorous
counselling is needed which directs towards increasing PA.
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INTRODUCTION Several clinical trials have been reported that sedentary

lifestyle modification including physical activity (PA)
Diabetes mellitus is a metabolic disorder and the and weight loss significantly alters the sort-term as well
prevalence of diabetes has been growing rapidly as long-term incidence of diabetes.? Moderate intensity
worldwide including developing countries like India. physical activity has showed protective beneficial effect
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on patients with diabetes, this has been demonstrated by
several observational studies and confirmed by meta-
analysis.®

Mild to moderate intensity of physical activity improves
glycemic control in terms of fasting blood glucose levels
and glycated haemoglobin (HbALc). Such beneficial
improvement in HbAlc levels in diabetic patients may
reduce the long-term micro-vascular complications and
improves the risk of cardiovascular diseases, which is the
very commonest cause of mortality in patients with
diabetes.*S Patients who are suffering diabetes, physical
inactivity or complete lack of physical activity is a risk
factor for coronary heart disease and 3-4 fold increased
risk of mortality with mean follow-up eight years.®”

Moderate physical activity not only decreases the
incidence of coronary artery disease and also
significantly improves the glycemic control by various
cellular mechanisms. These mechanisms may delay the
diabetes incidence and its associated clinical micro-
vascular complications like retinopathy, nephropathy,
neuropathy, peripheral and cardiovascular vascular
diseases.®® Lifestyle intervention including mild to
moderate regular physical activity significantly reduces
the incidence of diabetes as well as psychological
components.©

With this background the present study explored the level
of physical activity and its barriers among south Indian
naive patients who are attending the tertiary care teaching
hospital.

METHODS

A prospective observational, questionnaire based study
was conducted in the Department of General Medicine,
Maharaja Institute of Medical Sciences (MIMS),
Vijayanagaram, Andhra Pradesh, India. Study was
carried out for a period of one year between February
2018 and February 2019. Study was approved by
scientific committee as well as Institutional Ethics
Committee. Informed consent was obtained from all of
the study participants. Study was conducted according to
the Declaration of Helsinki. Patients with diabetes (both
Type 1 and 2) who were attended the diabetic clinic
during above study period was selected and recruited into
the present study. During clinical assessment, data was
collected by using predesigned data collection sheet.
Demographic data includes age of the patient, gender,
weight, height, BMI, level of education, marital status,
occupation was collected. Clinical data includes history
of comorbid conditions  (hypertension,  thyroid
dysfunction, dyslipidemias, obesity and poly cystic
ovarian syndrome (PCOS) etc.,) ongoing medication, age
at onset of diabetes, total duration of disease.

International Physical Activity questionnaire was used to
determine each patient level of physical activity (PA).%!
Microsoft Excel spread sheet was used for the calculation

of metabolic equivalent (MET) and three grades of
physical activity of study participants. Physical activity is
graded into low (<600 MET), moderate (600-3000 MET)
and high (>3000 MET).*2 BMI was graded as normal
(18.5-24.9 kg/m?), overweight (25 to 29.9 kg/m?), obese
(30 to 39.9 kg/m?) and extremely obese (>40 kg/m?).
Fasting blood glucose levels and HbAlc value were
considered as predictive biomarkers to define glycaemic
control. HbAlc level is greater than 7% considered as
poorly controlled diabetes. A pre-designed questionnaire
was provided to study participant and asked them to
select the barriers and rank based on their personal life.
The questionnaire has options of no time for exercise, no
place for exercise, friction joints or joint pain,
asthma/IHD/CAD, busy with family, exercise may
aggravate the DM, expensive gym, work pressure,
fatigue/tiredness/laziness and no barrier.

Sample size was calculated based on the previous studies
and pilot study conducted by the same authors, authors
assumed that physical inactivity prevalence among study
population was 35.0%, 90% power, 5% margin of error
and 10% dropout.’*15 After subtitling the above values,
the final study sample size was 300 patients with diabetes
mellitus. Data was collected by using data collection
sheet and validated questionnaire. All data analysis was
carried out in Statistical Package for the Social Sciences
(SPSS 25, IBM Corp., Armonk, NY, USA). Descriptive
statistics were expressed in mean, standard deviation,
frequencies, percentages and proportions. Odd’s ratio, its
95% CI and two sided P value was used to find out the
PA grades and associated factors. P values <0.05 were
considered as statistically significant.

RESULTS

A total of 450 diabetic patients were screened and
recruited into the present study. Out of these, a total of
300 subjects were willing to participate and completed
the entire study. Demographic details of the study
population were showed in Table 1. Male (58.6%)
patients were slightly higher than female (41.4%)
patients. Nearly 76.6% study participants were fall in the
aged between the 41 and 60. A total of 42.6% of study
subjects are illiterates, this may be due to fact that the
present study was conducted in a tertiary care teaching
hospital which mainly covers the surrounding villages
nearer to hospital. A total of 89.3% subjects were married
and accompanying with spouse//husband. Out of 124
recruited female patients, a total of 119 (96.0%) were
housewives. Majority (62.7%) of the patients were
suffering from Type-2 diabetes mellitus. Study
participants had mean age of 54.6 with12.8 standard
deviation. Only 30 subjects were normal BMI, a total of
178 subjects were fall in the obese and 92 were
overweight.

Determinants of physical activities among diabetic
patients were showed in Table 2. Both male and female
study subjects had low physical activity (70.5% and
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74.1%) and moderate PA was seen in only one thirds of
the patients. Unmarried and others had comparatively
better physical activity (25.0% vs 11.2%) compared to
married subjects. llliterates and informal education status
subjects had very poor physical activity (90.5%)
compared to moderate PA (9.5%). Employees, retired
people and housewives had again very high physical
inactivity (82.7%, 77.3%) compared to moderate PA
which was statistically significant (p<0.001). Compared
to the overweight, obese subjects had slightly higher
physical inactivity (66.2% vs 60.9%, P=0.08) but not
statistically significant. Patients with low physical
activity had low glycaemic control compared to patients
who were involved in moderate PA. Moderate PA
patients had adequate glycaemic control (65.9 vs 34.1%,
P <0.001).

Table 1: Demographic details of the study
population (N=300).

Category Number (n) Percentage (%) |

Gender

Male 176 58.6
Female 124 41.4
Age

<40 25 8.3
>41 and <50 110 36.6
>51 and <60 120 40.0
>60 45 15.0
Literacy

Illiterate 128 42.6
Informal education 62 20.6
Schooling 58 19.3
College 52 17.3
Marital status

Married 268 89.3
Unmarried 10 3.3
Others (Divorced,

WidOW((ad) 22 73
Occupation

Employed 89 29.6
Un-employed 09 3.0
Own business 22 7.3
Retired 61 20.3
Housewife 119 39.6
Diabetes mellitus

Type-1 112 37.3
Type-2 188 62.7
Age (yrs) (meantSD) 54.6+12.8 -

Dyslipidemias (55.3%) and osteoarthritis/ rheumatoid
arthritis/other joint problems (52.0%) were most common
comorbid clinical conditions along with diabetes mellitus.
Other comorbid conditions were showed in Table 3.

A total of 89.0% of study population prescriptions had
polypharmacy. Most of the patients (90.0%) are taking
more than three drugs with standard deviation of 1.6.

Table 2: Determinants of physical activities among
diabetic patients.

Variable

124 (70.5) 52 (29.5)

Category

Gender Female 92 (74.1) 32 (25.9) 0001
] ’L\Jﬂ:rrr::?(rjied/ 2E(088) 30012 <0.0001
status others 24 (75.0) 8(25.0)
Illiterate+
Educational |nf0rm_e1l 172 (90.5) 18 (9.5) <0.001
education v
status Sthoolings P=0.10
colloge 58 (52.8) 52 (47.2)
i’;}fggye‘j" 124(827)  26(17.3) <0.001
Oceupation = ewife 92 (77.3) 27 (227) 200
others 18 (58.0) 13 (42.0) '
Normal 14 (46.7) 16 (53.3) P=0.06
BMI Overweight 56 (60.9) 36(39.1) <0.001
Obese 118 (66.2)  60(33.8) <0.001
Glycemic  Poor 161(789)  57(26.1) _o .o
control Adequate 28 (34.1) 54 (65.9) '

Table 3: Comorbid conditions and prescription with
polypharmacy among diabetics.

Number Percentage |

Comorbid conditions

Thyroid dysfunction 18 6.0
Osteoarthritis/ Rheumatoid

arthritis/other joint problems 156 520
Bronchial asthma 14 4.6
Hypertension/IHD/CAD 56 18.6
Dyslipidemias 166 55.3
Poly cystic ovarian

syndrome (PCOS) 38 12.6
Psychiatric problems 16 5.3
Polypharmacy 267 89.0

Ischemic heart diseases, CAD: Coronary artery disease, DM:
Diabetes Mellitus

Various barriers for not involving in physical activity
were showed in Table 4. Nearly 98.9% of study
participants had selected more than one barrier for
physical activity followed by two (85.4%), three (65.4%).
A total of 42.0% of subjects were suffering from one of
the joint pains and friction joints, due to the following
reason subjects were not involved in the PA.

Busy with family (32.6%), Fatigue/tiredness and languor
(29.9%), work pressure (22.0%), not sure if exercise is
good (12.0%) and no time for exercise (8.6%) was
reported by study participants.
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Table 4: Various barriers for not involving in physical
activity among diabetic study population.

Barriers for physical activities Number

No time for exercise 26 8.6
No place for exercise 12 4.0
Friction joints/joint pain 126 42.0
Asthma/IHD/CAD 21 7.0
Busy with family 98 32.6
Not sure if exercise is good 36 12.0
Exercise may aggravate the DM 09 3.0
Going to Gym is expensive 04 1.3
Work pressure 66 22.0
Fatigue/tiredness 38 12.6
Languor 52 17.3
No barrier for exercise 28 9.3

IHD: Ischemic heart diseases, CAD: Coronary artery disease,
DM: Diabetes Mellitus

DISCUSSION

One of the most important barriers which discourage the
physical activities were friction joints/joint pains which
includes osteoarthritis, rheumatoid arthritis, alkylosing
spondylitis, lumbar back pain. Though this was
unavoidable, proper counselling with analgesics and anti-
inflammatory drugs can be motivate towards physical
activity. A total of one third study participants had busy
with family and their commitments. Work pressure
followed by fatigue, tiredness and languor were barriers
towards PA in the present study. A total of 12.0% study
subjects not sure whether exercise improves glycaemic
control or not. Some participants felt that exercise may
aggravate the diabetes mellitus. Nearly 10.0% of subjects
did not mention any barrier for exercise and lack of
interest was the main barrier to those subjects in the
present study. AIll barriers mentioned above were
avoidable, proper and informative counselling may
significantly encourage towards PA. Physician or any
health care professional willing to spend couple of
minutes, we can motivate the diabetic patients.6-7

In the present study gender, marital status, educational
status occupation, BMI and glycaemic control which
includes fasting blood glucose levels and glycated
haemoglobin were considered as determinants of physical
activities. Diabetic patients with low PA showed poor
glycaemic control than moderate PA. It was a well-
known fact that patients who are taking anti-diabetic
drugs like insulin or oral hypoglycemic drugs need to
involve in physical activities for better control of blood
glucose levels and prevents insulin resistance. The
possible mechanisms which show protective actions of
PA were increases metabolism of glucose, transportation
of systemic glucose to periphery and decrease insulin
resistance.'®1° Obese diabetic patients had slightly less
moderate PA compared to overweight patients, this is
possibly due to higher body weight which discourage the
PA. Occupation was significantly differs the low PA and

moderate PA, but inter occupational status does not show
significant difference. Male and female gender also did
not show the significant difference, but low PA was seen
compared to moderate PA in the present study.

Physical inactivity increases the burden of chronic non-
communicable diseases in modern times globally.?® Meta-
analysis proved that PA has positive impact on
management of diabetes in both type-1 and type-2
diabetic patients.?? Healthy volunteers with physical
inactivity had positive correlation with hypertension,
obesity and diabetic associated  micro-vascular
complications.?? Compared to the males, less physical
activities were found in female patients with diabetes,
this may be due to risk of osteoporosis and accidental
falls among pre and post menopause diabetic female
patients?®. A study conducted by Thomas N et. al.,
reported that Europeans have least interested to perform
PA due to greater body mass index, less sensitization,
educational status and lower self-rated health.'®

A number of observational and cohort studies focused on
barriers for doing PA in diabetic patients. A study
conducted in UK and reported the main barriers were
preoccupation in watching television, difficulty in
participating in exercise and lack of time and facilities for
exercise.”® Another study conducted in Ireland by Egan
AM et al, and find out the barriers they faced which
includes lack of time and physical inability to do exercise
were main barriers.®* A study was conducted in a
mountainous country, Nepal and reported that cold
climate, laziness, lack of time were main barriers for
exercise.?> Another study conducted by Al-Kaabi J et al,
in UEA and reported that cultural issues, lack of interest,
arthritis, lack of time and family responsibilities were
main barriers for PA.%8

A study conducted on ischemia patients by McCarthy
MM et al and reported that PA at baseline and after five
years were not statistically significant.?” A study
conducted by Midhet FM et al, and reported that diabetics
should be complimented with other component of
lifestyle change related to dietary intake, consumption of
high calorie diet especially red meat, sweets, dates, fizzy
drinks were more common®. Even young healthy
population had low levels of PA, which was reported by
Yammine K et al, in Arab population.?®  Short intervals
personal counselling sessions, education towards the
importance of physical activities, lifestyle changes and
pharmacotherapy adherence may motivate the diabetic
patients towards physical activities. Patients who did not
have any barrier had showed moderate PA levels among
one-fourth diabetic patients, so this is the time where we
need to increase the PA levels which in turn reduce the
long-term micro-vascular complications. A combined
effect should be needed with government and non-
government organizations (NGOs) to encourage the
general population which motivates the healthy lifestyle
by conducted frequent awareness programmes and
marathons may increase the PA levels.
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