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ABSTRACT
Objective: To assess the physical activities and complications of diabetes among patients having type 2 diabetes mellitus 
(T2DM).
Methods: We conducted a cross-sectional study inpatients having (T2DM) to measure the effect of physical activity and devel-
opment of complication among the patients.
Results: Most of patients having (T2DM) were elderly female with the low standard level of living. Just one-quarter of them 
was performing exercises and they had poor Diabetes control evident by the high blood glucose level the increasing levels of 
HbA1c,increase levels of total cholesterol and High-Density Lipoprotein. The reported complications included: retinopathy (30 
%), neuropathy (25 %), cardiovascular system diseases (13 %), blood vessel diseases (9%) and nephropathy (6 %) respectively. 
Conclusions: Physical activity carries significant benefits offered to patients having (T2DM) and there is a need to address 
physical activity and prescribed it to the patients to prevent, control and postpone the appearance of the complication of the 
(T2DM).
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INTRODUCTION

Nowadays, Diabetes constitutes a widespread epidemic(1).  
World Health Organization (WHO) data revealed an increase 
in the number of people having Diabetes from 108 million in 
1980 and reaching 422 million in 2014. And it is accounted 
as a major cause of heart attacks, stroke, blindness, kidney 
failure and lower limb amputation. The risk factors for Dia-
betes include insufficient physical activity, rising levels of 
obesity, and sedentary life(2,3).When Diabetes occurred, 
a lot of intervention can be undertaken like adequate treat-
ment, regular physical exercises, regular screening and ad-
equate treatment for complications(4).Exercise training car-
ries a lot of benefits extending from improving glucose level, 
cardiorespiratory fitness, cardiovascular risk, body composi-

tion, physical well-being and functioning in patients having 
(T2DM) or pre-Diabetes(5).

Exercises and Complications of Diabetes
Macrovascular and microvascular complications of Diabetes 
are prevalent in (T2DM)(6). The long term microvascular 
complications usually appear in poorly controlled patients. 
Vascular Disease: Diabetes carries a major risk factor that re-
lated to the development of cardiovascular disease. The risk 
of myocardial infarction (MI) is greater in patients having 
Diabetes and need to treat and consider seriously(7).

Peripheral Neuropathy: It is a special form of neuropathy 
that affects the extremities of the patients, more in the lower 
legs and feet(8,9) it affects patient and leads to loss of distal 
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sensation and the patient will be prone to musculoskeletal 
injury and infections. Regarding the exercises, it’s recom-
mended that non-weight-bearing training should be applied 
by patients having peripheral neuropathy in order to relieve 
trauma and irritation to the lower extremities of the pa-
tient(10,11).

Nephropathy: High blood pressure is a well-known com-
plication of Diabetes and it worse kidney functions of the 
patient(10), but, it needs to be proven whether exercise-
induced high blood pressure can lead to the progression of 
nephropathy. physical activity may help to deal with some 
factors like blood glucose level and blood pressure, which 
may lead to the progression of nephropathy in patients hav-
ing (T2DM)(12,13).

Retinopathy: Although exercise training carries risk of in-
creasing systemic and retinal blood pressures, but some 
studies found that there were no clear associations between 
physical activity and the development or progression of pro-
liferative retinopathy(14). Bernbaum and associates(15) re-
vealed that there was an improvement in cardiovascular 
function(15%) in patients who performed a low-intensity 
training program and having diabetic proliferative retin-
opathy. It is recommended that the systolic blood pressure 
should be limited to 20–30 mm Hg above the baseline in 
each training session(16).

The Aim of this study was to assess the physical activities 
that are undertaken by patients having type II diabetes at-
tending the Academy Charity Teaching Hospital (ACTH) in 
Khartoum State, Sudan 2015.

METHODS

This study is a cross-sectional hospital based study conducted 
during the period from10th June to10th July 2015 in (ACTH) 
Khartoum, Sudan. We included all patients having (T2DM) 
and whom were attending (ACTH) during the study period 
and whom were adult <20 years and having (T2DM) (fasting 
blood glucose 126 ml/dl, or if he/she on oral anti diabetic 
drugs). Total number of included subjects was 100 patients 
having (T2DM). We undertook direct interviews with the pa-
tients in the outpatient clinic using pre-coded questionnaire 
that included socio-demographic data, allocation of physi-
cal activities in time and frequency.  Then we applied ex-
amination of the patients’ Blood Pressure, reported the com-
plications of diabetes and obtained the investigations (Fast 
Blood Sugar FBS, Haemoglobin A1c HbA1c, High Density 
Lipoprotein (HDL) levels and cholesterol) with routine and 
standard laboratory procedure. 

Data analysis: Data was collected, checked for errors and 
analysed using statistical package of social sciences SPSS. 
Frequencies and cross tabulation and presentation of data 

were performed accordingly.

Ethical consideration
Before interviewing of any patient, consent was obtained 
and the collected data were kept confidential. Also a declara-
tion letter from the research committee of Community De-
partment at University of Medical Sciences and Technology 
were obtained to undertake the study.

RESULTS

The majority of patients having (T2DM) were elderly female 
with the low standard level of living. Just one-quarter of them 
was performing exercises in their lives as shown in table 1. 
The data showed that the majority of the patients had poor 
Diabetes control as shown in table 2.Regarding the compli-
cations of Diabetes, the data showed that the majority of the 
patients developed diabetic complications in various pattern; 
the most obvious complications were Retinopathy followed 
by Neuropathy, cardiovascular system diseases (CVS), blood 
vessel diseases and Nephropathy as shown in table 3.We 
found that performing exercises had statistical significant 
associations with Blood Glucose Level (p=0.006), level of 
(HbA1c)(p=0.012) and total Cholesterol levels (p=0.014) as 
shown in table 4, 5and 6. We found that performing exercis-
es had no statistical significant association with the (HDL) 
levels (p=0.588) as shown in table 7. The complications of 
diabetes among the patients not performing exercises regu-
larly were increases more than the patients who performing 
exercises regularly as shown in figure 1.

DISCUSSION

In this study, we analysed the data of total number of 100 
patients seen in the hospital along period of two months. 
According to these data, the control of the diabetes exerts a 
problem with the patients and this poor control was evident 
by the high blood glucose level and(HbA1c)along with the 
increased levels of total cholesterol and (HDL).Regarding the 
development of the complications of Diabetes, it seems to be 
expected when it compared with the poor control of glucose 
levels, and these results were corresponding to the previous 
one (17). The blood glucose, (HbA1c) and total Cholesterol 
levels of the patients who were performing exercises  seem to 
be more controllable than the patients who didn’t performing 
regular exercises, and these results match the pervious gen-
erated evident(18). On the other hand, (HDL) levels failed 
to exert a statistical significant association with performing 
physical exercises. And this may be due to the small portion 
of the patients performing the blood test for (HDL) levels 
at this study. These data obviously concentrates in present-
ing the effects of performing exercises and development of 
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complications of Diabetes in patients having (T2DM) and 
these data implies the increase numbers of complications of 
Diabetes in patients not performing exercises regularly in 
comparison with patients performing exercises.  According 
to these findings, we assume that regular exercises can delay 
the onset of the onset of the occurrence of the complications 
of the diabetes in patients having (T2DM).

CONCLUSION

Physical activity carries significant benefits offered to pa-
tients having (T2DM). And there is a need to address physi-
cal activity and prescribed it to the patients because the 
physical activity exerts its beneficial effects in preventing, 
controlling and post pond the appearance of the complication 
of the (T2DM). Also, motivation of the patients and follow-
up by the health care professionals is required.
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Table 1: Shows the demographic characteristics of the 
patients and their usage of exercises (N= 100).
Age Gender Socio Econom-

ic Status
Perform 
Exercises

<40 6 Male 42 Lower 
standard 
of living

57 No 74

40-50 25 Female 58 Moderate 
standard 
of living

38 Yes 26

50-60 29 Total 100 High 
standard 
of living

5 Total 100

>60 40 Total 100

Total 100

Table 2: Shows the investigation results of the pa-
tients having (T2DM) (N= 100).

Blood Glucose Level HbA1c Total Cholesterol HDL

High 61 28 29 13

Normal 39 12 19 15

Total 100 40 48 28

Not done 0 60 52 72

Table 3: Shows the distribution of complications of 
Diabetes mellitus (N= 100).

Complication Frequencies

Retinopathy 30

Neuropathy 25

CVS diseases 13

Blood vessels 9

Nephropathy 6

No complication 17

Total 100

Table 4: Shows the association between performing 
exercises and the Blood Glucose Levels in patients 
having (T2DM) (N= 100).
Chi-Square 
Tests

Value df Asymp. 
Sig. 

(2-sided)

Exact 
Sig. 

(2-sided)

Exact Sig. 
(1-sided)

Pearson 
Chi-Square

7.502a 1 .006

Continuity 
Correctionb

6.277 1 .012

Likelihood 
Ratio

7.380 1 .007

Fisher's 
Exact Test

.010 .006*

Linear-by-
Linear As-
sociation

7.427 1 .006

N of Valid 
Cases

100

(p values = 0.05).

Table 5: Shows the association between performing 
exercises and the HbA1c Levels in patients having 
(T2DM) (N= 100).
Chi-Square 
Tests

Value df Asymp. 
Sig. 

(2-sided)

Exact 
Sig. 

(2-sided)

Exact 
Sig. 

(1-sided)

Pearson Chi-
Square

7.435a 1 .006

Continuity 
Correction 

5.352 1 .021

Likelihood 
Ratio

6.950 1 .008

Fisher's Exact 
Test

.012 .012*

Linear-by-Lin-
ear Association

7.249 1 .007

N of Valid 
Cases

40

(p values = 0.05).



Int J Cur Res Rev   | Vol 9 • Issue 8 • April 2017 16

Bilal et.al.: Association of physical activity and complications of diabetes among patients having type 2 diabetes miletus

Table 6: Shows the association between performing 
exercises and the Total Cholesterol Levels in patients 
having (T2DM) (N= 100).
Chi-Square 
Tests

Value df Asymp. 
Sig. 

(2-sided)

Exact 
Sig. 

(2-sided)

Exact Sig. 
(1-sided)

Pearson Chi-
Square

6.757a 1 .009

Continuity 
Correctionb

4.934 1 .026

Likelihood 
Ratio

6.764 1 .009

Fisher's Exact 
Test

.020 .014*

Linear-by-
Linear As-
sociation

6.616 1 .010

N of Valid 
Cases

48

(p values = 0.05).

Table 7: Shows the association between perform-
ing exercises and the HDL Levels in patients having 
(T2DM) (N= 100).
Chi-Square 
Tests

Value df Asymp. 
Sig. 

(2-sided)

Exact Sig. 
(2-sided)

Exact 
Sig. 

(1-sided)

Pearson Chi-
Square

.048a 1 .827

Continuity 
Correctionb

.000 1 1.000

Likelihood 
Ratio

.048 1 .827

Fisher's 
Exact Test

1.000 .588*

Linear-by-
Linear As-
sociation

.046 1 .830

N of Valid 
Cases

28

(p values = 0.05).

Figure 1: Shows the association between performing exercises and development of complications of Diabetes in patients having 
(T2DM) (N= 100).


