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Introduction

The prevalence of diabetes mellitus has increased 
significantly over the past two decades.[1] Recent estimates 
project around 285 million people with diabetes around 
the world presently, and this number is set to increase 
to 438 million by the year 2030.[2-4] According to the 
World Diabetes Atlas, India is projected to have around 
51 million people with diabetes.[2] The public awareness 
of the disease is low, more so in the rural areas where 
there are increasing number of patients. Approximately 
742 million people in India live in rural areas where the 
awareness of chronic disease in extremely low, and the 
ratio of unknown-to-known diabetes is 3:1, as compared 
to urban India wherein it is 1:1.[5,6] There are more than 

37.76 million diabetics in India; 21.4 million in urban 
areas and 16.36 million in rural areas. Recently published 
data reveal that the age-standardized prevalence of 
total diabetes (previously diagnosed and previously 
undiagnosed diabetes) ranges from 8-18% in urban India 
and 2.4-8% in rural India.[7] Diabetes is estimated to be 
responsible for 109 thousand deaths, 1157 thousand years 
of life lost, and for 2263 thousand disability-adjusted life 
years (DALYs) during 2004.[8,9]

Quality of life is an important aspect in diabetes because 
poor quality of life leads to diminished self-care, which 
in turn leads to worsened glycemic control, increased 
risks for complications, and exacerbation of diabetes 
overwhelming in both the short run and the long 
run. Thus, it is apparent that quality of life issues are 
imperative and predict how well an individual would 
be able to handle his disease and maintain his long 
term health and well-being. It is also important for the 
assessment of patients’ perceived burden of his chronic 
disease condition, to see the trends of health overtime and 
quantify the effect of treatment.[10,11] Diabetes significantly 
increases patient’s risk of developing blindness, end-
stage renal disease, lower limb amputations, as well 
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as increases mortality due to coronary artery disease, 
cerebrovascular disease, or peripheral vascular disease. 
A considerable number of patients suffering from 
type 2 diabetes mellitus eventually risk developing acute 
and chronic micro and macrovascular complications 
including retinopathy, nephropathy, neuropathy, 
peripheral vascular disease, coronary heart disease, 
and stroke. The Chennai Urban Rural Epidemiological 
Study (CURES) found that 17.6% patients had diabetic 
retinopathy, 26.9% had microalbuminuria, and 26.1% 
had peripheral neuropathy.[12-14] In the Chennai Urban 
Population Study (CUPS), 21.4% of diabetes patients had 
coronary artery disease and 6.3% had peripheral vascular 
disease.[15,16] The United Kingdom Prospective Diabetes 
Study (UKPDS) has proven that a good glycemic control 
can decrease the diabetic complications significantly, 
thus paving way for benefits of early diagnosis and 
appropriate management.[17]

It is well recognized fact that diabetes mellitus is 
associated with increased morbidity and mortality. But, 
how this disease affects functional health status and sense 
of wellbeing is still not well established. The apparent 
difference between one’s expectations and one’s actual 
physical, emotional, and social functioning is HRQOL. 
As one might predict, people with diabetes rate their 
HRQOL significantly less favorably, on average, than 
people without diabetes. The concept of HRQOL and its 
determinants have evolved since the 1980s to encompass 
those aspects of overall quality of life that can be clearly 
shown to affect health-either physical or mental.[18-20] On 
the individual level, this includes physical and mental 
health perceptions and their correlates—including health 
risks and conditions, functional status, social support, 
and socio-economic status. On the community level, 
HRQOL includes resources, conditions, policies, and 
practices that influence a population’s health perceptions 
and functional status.

Several studies have demonstrated that diabetes has a 
strong negative impact on HRQOL, especially in the 
presence of complications.[11,21-26] However, most of the 
studies on diabetes and HRQOL have been conducted in 
developed countries where there is access to better health 
care facilities. In developing countries, the morbidity 
associated with diabetes and its complications is certainly 
higher as compared to developed countries, which 
adversely affects the HRQOL of these patients. Moreover, 
studies of the HRQOL in diabetic patients in developing 
countries are rare.[11] Hence, we planned a study to 
examine the HRQOL of diabetic patients in rural India.

Materials and Methods
This study was done among type 2 diabetes mellitus 
patients attending Medicine Outpatient department of a 

780-bedded rural medical college located in central India. 
The Medicine outpatient department (OPD) caters to an 
average of 75,000 patients annually. The study is a case-
control study to assess the HRQOL of patients with type 
2 diabetes mellitus (T2DM). The study was carried out 
between the periods of May 2012 and July 2012.

Cases were all consecutive patients of T2DM attending 
Medicine OPD in the period between May 2012 and 
July 2012. Diabetes mellitus was defined as according 
to ADA guidelines 2011. Patients with type 1 diabetes 
mellitus, pregnant females, or patients with co-morbidities 
other than that due to diabetes or its complications were 
excluded. At the time on inclusion in the study, the cases 
were not re-examined by the physician for complications. 
Information was collected on socio-demographic status 
(marital status, education, own housing versus rental, 
occupational status) and disease-related information (type 
of diabetes, duration of diabetes since the first diagnosis, 
medication for diabetes, complications of diabetes). The 
distinctions between co-morbidities and complications of 
diabetes were based on medical records of the patient and 
not re-evaluated at time of inclusion in the study.

We chose one age- and sex-matched control for each 
case. Controls were recruited from both the hospital and 
the community. The hospital controls were the relatives 
of the patients admitted for any illness. At the time of 
inclusion in study, we assessed the glycemic status of 
the subjects by doing their glycosylated hemoglobin 
(HbA1c), fasting blood sugar, and post-prandial blood 
sugar. We took ethics approval from institutional ethics 
committee for conducting this study. We also take 
informed consent from all study participants in the 
vernacular language. All the patients in the study were 
educated regarding their disease, its complications, and 
the importance of good glycemic control and its impact 
over their quality of life.

Study questionnaire
The study investigator explained the patients regarding 
the study and took their informed consent. The 
investigator then asked the patients to answer the 
HRQOL questionnaire. We used the World Health 
Organization Quality of Life Questionnaire — short 
version (WHOQOL-BREF) to assess quality of life.[27,28] 
This questionnaire was developed with 15 international 
field centers to obtain an assessment tool that is 
applicable cross-culturally. The four domains of the 
WHOQOL-BREF are physical health, psychological (e.g. 
self-esteem), social relationships (e.g. social support), 
and environment (e.g. freedom, physical safety). Subjects 
would rate all items on a 5-point Likert-type scale. The 
questionnaire was translated into vernacular language 
(Marathi) and then back-translated into English. 
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Statistical analysis
We entered all data initially on Microsoft excel and 
then transferred it electronically to STATA statistically 
software version 12.1 (Stata corporation, Texas, USA). We 
calculated means for all normally distributed variables 
and medians for others. We used the chi-square test for 
comparison of categorical variables and the t-test for 
the comparison of mean score values for the domains 
of WHOQOL-BREF between groups. 

Results

A total of 70 patients with T2DM and 70 age- and sex-
matched non-diabetic controls were enrolled in the 
study. Table 1 represents the distribution of demographic 
covariates among cases and controls.

The mean age of participants was 48.63 ± 10.6 yrs for 
cases and 49.21 ± 10.45 yrs for controls. The control group 
had more skilled workers as compared to diabetic patient 
group, which had more number of unskilled workers. 
The control group had more number of subjects with 
education till at least middle school as compared to 
diabetes patient group. The per capita income of more 
than 90% diabetic patients was above 1500 rupees as 
compared to only 64% in control group (<0.001). More 
diabetic patients owned a house. About 43% of diabetic 
patients were current smokers as compared to 93% 
controls, which were non-smokers (P < 0.006).

Table 2 represents the characteristics of diabetic 
patients (cases). The mean duration of diabetes among 
the cases was 3.14 ± 2.94 years. About 76% of the total 
diabetic subjects had at least one major complication 

Table 1: Demographic characteristics of the study population
Characteristics Diabetic patients (n = 70) Non-diabetic controls (n = 70)
Mean age (yrs)±SD 48.63±10.6 49.21±10.45
Male 43 (61.43) 43 (61.43)
Female 27 (38.57) 27 (38.57)
Married 69 (98.57) 69 (98.57)
Occupation 

Professional 10 (14.29) 11 (15.71)
Semi-professional 1 (1.13) 2 (2.86)
Clerk, shop owner, farm owner 20 (28.57) 18 (25.71)
Skilled worker 11 (15.71) 23 (32.86)
Semi-skilled worker 3 (4.29) 2 (2.86)
Unskilled 25 (35.71) 14 (20.0)

Education 
Professional degree, PG and above 11 (15.71) 9 (12.86)
Graduate 32 (45.71) 30 (42.86)
Intermediate of past high school diploma 3 (4.29) 4 (5.71)
High school certificate 11 (15.71) 8 (11.43)
Middle school completion 10 (14.29) 17 (24.29)
Primary school or literate 2 (2.86) 2 (2.86)
Illiterate 1 (1.43) 0 (0)

Per capita income
1500 or above 64 (91.43) 45 (64.29)
750-1499 6 (8.57) 25 (35.71)
<750 0 0

House
Rented 12(17.14) 19 (27.14)
Owned 58(82.86) 51 (72.86)

Smoking 
Non-smoker 38 (54.29) 65 (92.86)
Current smoker 30 (42.86) 5 (7.14)
Past smoker 2 (2.86) 0 (0)

Alcohol 
None 1 (1.43) 0 (0)
Occasional 30 (42.86) 25 (35.71)
Frequently 29 (41.43) 31 (44.29)
Daily 10 (14.29) 14 (20.0)
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of diabetes. Majority of diabetics were either on a 
combination of oral hypoglycemic agents and insulin 
or oral hypoglycemic agents alone for the control of 
their diabetes. In about 14% of the diabetic patients, 
co-morbidities like hypertension, dyslipidemia, 
coronary artery disease, and cerebrovascular disease 
were present. The mean fasting blood sugar (FBS), 
post-prandial blood sugar (PPBS), and glycosylated 
hemoglobin (HbA1C) were 172.86 ± 57.01, 242.5 ± 84.37, 
and 7.67 ± 2.56, respectively. The overall glycemic 
control was better in females as compared to males (FBS 
158.89 ± 38.08 vs. 180.26 ± 60.05, P < 0.016).

The crude domain scores among both the diabetics 
and controls were comparable [Table 3]. The scores for 
both the diabetic cases and controls were low in all the 
domains, like, physical health, psychological health, and 
environmental domains. But, the scores for both groups 
were extremely low in the domain of social relationships. 
This means that bad physical health, bad psychological 
health, deteriorating social relationships, and bad 

environmental conditions are affecting the HRQOL of 
both the groups equally.

When we compared the male and female diabetics, there 
was no difference in crude domain scores in psychological 
health, social relationships, and environment between 
both the groups [Table 4]. But, there was a near 
significance in physical health suggesting that male 
diabetic’s physical health was marginally better then 
female diabetics (P value = 0.06).

Discussion
The HRQOL among diabetics and non-diabetic 
controls is comparable to each other with bad physical 
health, bad psychological health, deteriorating social 
relationships, and bad environmental conditions 
affecting the HRQOL of both the groups equally. The 
overall HRQOL of the total study population (cases and 
controls) was poor. As the HRQOL was comparable 
for both the groups, we did not do the multivariate 

Table 2: Characteristics of diabetics in the study
Characteristics Total Male (n = 43) Female (n = 27) P value
Duration of diabetes in years (mean±SD) 3.14±2.94 3.95±3.22 2.17±2.01 0.013
Complications 

None 23 (33.33) 18 (25.71) 5 (7.14)
Major one

Retinopathy 8 (11.43) 5 (7.14) 3 (4.29)
Nephropathy 16 (22.86) 10 (14.28) 6 (8.57)
Neuropathy 22 (31.43) 9 (12.86) 13 (18.57)

Treatment for diabetes
Oral hypoglycemic agents (OHA) 27 (38.57) 15 (21.43) 12 (17.14)
Insulin 5 (7.14) 5 (7.14) 0
OHA+Insulin 34 (48.57) 21 (30) 13 (18.57)
Diet only 4 (5.71) 2 (2.86) 2 (2.86)
Co-morbidities present 10 (14.29) 6 (8.57) 4 (5.71)
Waist/Hip ratio (Mean±SD) 0. 74±0.11 0.75±0.10 0.72±0.11 0.57
SBP 127.66±11.55 126.84±10.93 128±12.71 0.38
DBP 82.56±6.12 82.91±5.63 81.59±7.04 0.19

Glycemic status
FBS (Mean±SD) 172.86±57.01 180.26±60.05 158.89±38.08 0.016
PPBS (Mean±SD) 242.5±84.37 252.05±85.12 222.22±78.40 0.67
HbA1C (Mean±SD) 7.67±2.56 7.57±3.07 6.40±3.24 0.74

Table 3: Crude domain scores of WHOQOL-Bref for diabetic patients and controls (mean scores and 95% 
confidence intervals)
Domain Diabetes patients (n = 70) Controls (n = 70) P value by two 

sample t -test
t dF

Physical health 21.86 (21.46, 22.27) 22.02 (21.60, 22.46) 0.59 0.5393 138
Psychological 18.34 (17.88, 18.81) 18.87 (18.41, 19.33) 0.11 1.6178 138
Social relationships 8 (7.56, 8.44) 8 (7.56, 8.44) 1.00 0.0000 138
Environment 24.87 (24.2, 25.54) 25.59 (25.02, 26.17) 0.11 1.5998 138
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analysis (as planned) for seeing which variables have 
effect over HRQOL.

Eljedi A et al.[21] analyzed the HRQOL in a sample of 
diabetic patients living in refugee camps in the Gaza 
strip in comparison to gender- and age-matched non-
diabetic controls from the same camps. Diabetes and its 
complications affected negatively all of the domains of 
the WHOQOL-BREF; however, the effects were strongest 
for the physical health and psychological domains and 
weaker for the social relationships and environment 
domains. We found a strong effect of interactions 
between gender and disease status (diabetic patients vs. 
controls). Whereas this finding could be partly explained 
by the worse situation of female patients in respect to 
the disease in our sample, this is still an evidence for 
gender inequalities. Similar difference in HRQOL of 
both genders was observed in a study conducted in 
Iran.[29] Lower HRQOL in women with diabetes was 
also reported in other studies.[30,31] Age strongly affected 
the HRQOL of diabetic patients in physical health and 
psychological domains and had almost no effects on 
HRQOL among controls.

Strengths and limitations
This is one of the few studies, which have studied 
HRQOL of diabetic patients in the rural areas of Indian 
subcontinent. One of the strengths of our study is the 
inclusion of age-and sex-matched control group. There 
are, however, a few weakness of our study. One of the 
primary weaknesses of this study is a relatively small 
sample size due to constraint of finances and time. 
Diabetic patients recruited for this study are a random 
sub-sample of patients treated in our hospital and but 
may not represent all diabetic patients. Whereas this 
restriction does not threaten the internal validity of the 
analysis, findings may be not generalizable. Patients 
treated at our hospital may have a worse health condition 
than patients receiving care from other providers. In 
some cases, the medical records regarding complications 
of diabetes may have been incomplete. This information 
was not verified by an examination by the physician 
for the purpose of this study. This may have resulted 
in underreporting of complications, but this does not 
affect the comparison between diabetic patients and 
controls. This study has contributed to the literature by 

translating the WHOQOL-BREF into Marathi and by 
administering the assessment tool for the first time to a 
Marathi speaking sample. 

Conclusions
Diabetic patients living in the rural areas have a HRQOL 
comparable to non-diabetic controls living under the 
same conditions. But overall, the HRQOL was quite 
considerably low. The prevalence of diabetes mellitus 
is increasing, and the disease places more and more 
demands on medical care and expenditure. In order to 
preserve a good HRQOL, it is obviously important to 
prevent diabetes complications and properly manage 
concomitant chronic diseases. The finding of this study 
will help in health promotion in rural medical practice 
in India. It would beckon the much awaited avenue of 
holistic care of a diabetic patient with equal importance 
to the mental wellbeing and quality of life, as compared 
to physical well being.
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