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Objective: To determine the correlation between glycemic control, physical activity and body 
mass index among type II diabetics.
Methods: A cross-sectional study was conducted with a total of 500 people with type II diabetes 
mellitus not affected with co-morbidities like cardiovascular disease, cancer, gestational diabetes 
and type I diabetes. Study was conducted in an outpatient department, Sakina Begum Institute of 
Diabetes and Endocrine Research (SiDER), in Shalamar hospital, Lahore. Results were 
analyzed using SPSS version 20. 
Results: Out of the 500 individuals, 36.8% were male and 63.2% were females. The mean age 
and mean HbA1c was 48.81± 10.118 and 10.4±5.9, respectively. Only 38.80% were performing 
physical activity whereas 61.20% were not performing any form of physical activity. Out of these, 
32.2% were female and 48.4% were males. The mean body mass index was 29.88 ± 6.189. Body 
mass index distribution data revealed that 27.6% had normal BMI, 35.2% were overweight and 
37.2% were obese. 
Conclusions: It was concluded that there is a direct association between body mass index and 
blood sugar levels and indirect relation with physical activity and glycemic control. 
 glycemic control, physical activity, body mass index and type-II diabetes mellitus.Keywords: 

Introduction
Diabetes mellitus is a lifelong disease in which there 
is an inability of  the pancreas to secrete insulin 
properly resulting in insulin resistance and 

1
hyperglycemia . According to IDF Atlas 2017, 425 
million people live with Diabetes Mellitus worldwide 
and by 2045; this number will increase to 438 million. 
Almost 7 million people have Diabetes Mellitus and 
an equal numbers of  patients remain undiagnosed in 

2 th th Pakistan . Pakistan ranks 7 and 9 among the top ten 
countries with the highest number of  people living 

3
with diabetes and obesity, respectively . 
Obesity is no longer a condition affecting elderly but 

4
all age groups . Obesity triggers changes in the 
body's metabolism, thereby causing adipose tissue to 
release fat molecules into the blood which affects the 
insulin responsiveness of  the cells negatively; hence, 
people who are overweight or obese cannot utilize 
blood glucose sufficiently and end up having high 

5
blood glucose .
Overweight and obese people are less motivated to 
perform physical activity as excess body weight 

6
becomes a hindrance . Physical activity assists in 

7weight loss and weight maintenance . The 
individuals engaged in physical activity tend to have 
lower fat deposition. Physical activity results in loss 
of  visceral rather than subcutaneous fat, which is 

8strongly associated with insulin resistance . It is also 

recommended that a minimum of  150 minute per 
week of  physical activity needs to be performed as it 

9has an impact on glycemic control in type II diabetes .
Fewer studies are available which target the 
combination of  body mass index, physical activity and 
glycemic control especially, in our part of  the world. 
Hence, this paper aims to find statistical evidence of  
the relationship between these parameters in Pakistan.

Methods
A cross-sectional study was planned to find out the 
correlation of  body mass index and physical activity 
and its effect on blood sugar levels. A total of  500 
people with type II Diabetes Aged 20-65 years were 
included in the study. People with co-morbidities like 
cardiovascular disease, Diabetic Nephropathay, 
Diabetic Retinopathy, cancer, decompensated chronic 
liver disease were excluded. Type I diabetes and 
gestational diabetes were also not included. Informed 
consent was obtained and study was approved by (IRB) 
Institutional review board Shalamar Medical and 
Dental College Lahore. Questionnaire and interview 
were scheduled to assess Physical activity and glycemic 
control. Study was conducted in outpatient 
department SiDER (Sakina Begum Institute of  
Diabetes and Endocrine Research) at Shalamar 
Hospital, Lahore from May 2017 to November 2017. 
Results were analyzed using SPSS (Statistical package 
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Yes

Table-5: Comparison between physical activity and HbA1c.

0.001

 Physical activityI P-value*

No

 N  Mean±SD
 HbA1c

11.2±3.6

9.5±2.5

306

194

*P-Value ≤ 0.05 will be considered as significant.

Normal wight

Table-4: Relation of  BMI distribution and Physical Activity.

0.002

 BMI P-value*

Over weight

Obese

 Yes  No
Physical activity 

96(54.5%)

132 (71.0%)

78 (567.5%)

80 (45.5%)

54 (29.0%)

60 (43.5%)

*P-Value ≤ 0.05 will be considered as significant.

Normal

Table-3: Relation between BMI and HbA1c.

0.001

 BMI P-value*

Overweight

Obese

 N  Mean±SD
 HbA1c

9.64±4.4

12.08±4.8

7.7±3.2

176

186

138

*P-Value ≤ 0.05 will be considered as significant.

316 (63.2%)

Table-1: Descriptive statistics. 

Frequency (%) mean±SD

48.81±10.11

48.36±10.09

49.59±10.26

6.18±5.36

10.1±5.7

10.4±5.9HbA1c

184 (36.8%)Gender

Female

Age in years

Male

Duration of Disease

Female

Male

Female 11.0±5.8

Male

26.6±4.25

Table-2: Descriptive variables. 

Frequency (%) mean±SD

31.78±6.34

176 (35.2%)

138 (27.6%)

186 (37.2%)

306 (61.2%)

194 (38.8%)Physical activity (159min/week)

29.88±6.1Body Mass Index (BMI)

Body Mass Index of male

Body Mass Index of female

Duration of BMI

Yes

No

Normal

Over Wight

Obese

95 (51.6%)

89 (48.4%)Physical activity in male (159min/week) Yes

No

214 (67.7%)

102 (32.3%)Physical activity in female  (159min/week) Yes

No

Results were analyzed using SPSS (Statistical package 
for the social sciences) Version 20.

Results
Table-1 shows that out of  500 type 2 diabetics, 
36.8% were male and 63.2% were females. The mean 
age and duration of  disease was 48.81±10.11 and 
6.81±5.36 respectively. Mean HbA1c of  males were 
10.1±5.7 and female were 11.0±5.8.  Table-2 shows 
that the mean BMI was 29.88 ± 6.1. Distribution of  
BMI shows that 27.6% had normal, 35.2% were 
overweight and 37.2% were obese. It also shows 
overall mean and distribution the physical activity in 
both male and females which is above the routine 
activity. The physical activity is taken as 150 min per 
week; the distribution shows, male doing better as 
compared to females i.e. 48.8% and 32.3% 
respectively. 

Table-3 shows that as the body weight of  the increases 
blood sugar level also increases with significant p-value 
0.001. Table-4 shows that in normal body mass index 
category 43.5% people were involved in physical 
activity whereas in obese category only 29% were 
performing it. Table 5 shows that physical activity had 
significant effect on blood sugar levels. A direct 
relation with glycemic control. To obtain a holistic 
assessment of  the role of  education for diabetes 
management exclusive to the importance of  physical 
activity and weight reduction, similar studies can be 
conducted in other centers of  Pakistan.

Discussion 
There is a paradigm shift in the epidemiology of  non-
communicable diseases in Pakistan. The diseases which 
were once thought to be very rare, are not very 
uncommon now. This disease pattern is especially seen 

10 
in diabetes, obesity and other metabolic problems.
Technology and modern living has transformed our 
traditional lifestyle by declining regular form of  
physical activity from our daily lives and introducing 
more comfort through sedentary habits and handy 
availability of  fast food. According to Indo-Asian 
specific BMI cut off  value, one fourth of  the
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population of  Pakistan is labeled as overweight or 
11 obese. Diabetes and cardiovascular disease is 

closely related with obesity especially the visceral 
12obesity. Leptin and fatty acids levels are increased  

in obesity leading to insulin resistance. It is evident 
that accumulation of  fat in visceras is directly related 

13
to diabetes.  Studies showed that fewer women are 
engaged in physical activity. The indulgence in the 
household tasks keeps them away from the physical 
activity, as they get exhausted in normal routines. 
Secondly, the cultural and social restrictions do not 
allow the majority of  women to take part into leisure 
physical activity. This is further restricted as it is 
deemed necessary for a women to have a male family 

14member to accompany her.  The findings of  our 
study showed that only 32.3% women were 
performing physical activity and 67.7% were not. A 
study conducted on Chinese population in 2012 
revealed that BMI was more strongly correlated with 

15 
type II diabetes and dyslipidemia. Another cross 
sectional study in 2016, which utilizes the data from 
US physician electronic health records from 2009-
11, concluded that type II diabetes patients who 
were overweight and obese (class I, II, or III) were 
associated with a significantly higher probability of  
having HbA1c ≥ 7% and < 8%, ≥ 8% and < 9%, or 
≥ 9% respectively. The study found that type II 
diabetic patients had a significant association with 
patients being overweight or obese and having 

16suboptimal glycemic control.  Increased body mass 
index is an independent risk factor for poor glycemic 
control as it is also observed in this study. Excess 
body weight correlated inversely with diabetes 
control and it also adds difficulty in undertaking 

17, 18physical activity.  These finding correlate with our 
results as only 29% of  obese people were 
performing physical activity as compared to normal 
and overweight people i.e. 43% and 45% 

respectively. Thus it is evident that high BMI itself  
influenced the activity level of  individual negatively. 
Another study by Blumenthal et.al showed that body 
mass index has greater impact on glycemic control as 

19compared to physical activity.  However, both physical 
inactivity and high BMI are considered as independent 
variables, they may be affecting each other and sharing 

20the same pathway eventually causing diabetes.  
Physical activity plays an important role in the 
prevention of  diabetes mellitus and in diagnosed 

 
diabetics it improvesglycemic control. Study published 
in JAMA revealed that body mass index and physical 
inactivity are strongly associated with type II Diabetes 

20Mellitus.  Our study revealed a statistically significant 
reduction in the HbA1c levels in diabetic people who 
are involved in physical activity.

Conclusion
Treating diabetes is not limited to prescribing 
medicines, patient education is one of  the most 
important pillars of  diabetes management. It was 
concluded that people with high body mass index and 
no physical activity had poor glycemic control. It was 
also observed that males were indulged more in 
physical activity as compared to females and had a 
better glycemic control. Hence, it was proved that 
physical activity and maintaining body mass index had 
a direct relation with glycemic control. To obtain a 
holistic assessment of  the role of  education for 
diabetes management exclusive to the importance of  
physical activity and weight reduction, similar studies 
can be conducted in other centers of  Pakistan.

Department of  Medicine 
Shalamar Medical College Lahore .
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