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ASSOCIATION OF TYPE 2 DIABETES WITH STRESS AND HYPERTENSION AMONG
MUSLIM WOMEN: A CASE-CONTROL STUDY
NILUPHER, MEENAL DHALL, SATWANTI KAPOOR
Abstract: Type 2 diabetes has become a major vulnerable disease in the world which is frequently associated
with hypertension. The aim of this study was to determine the association in the distribution of stress and
hypertension between diabetic and non-diabetic Muslim women. Cross sectional method was used to collect
data for case-control study. The data was collected from Muslim population of Manipur where 200 participants
were recruited with their voluntary written consent. Various anthropometric and physiological measurements
were taken using standardised protocol. The present study found that higher percentages of Muslim diabetic
women were having considerably above level of stress as well as hypertension as compared to the non-diabetic
women. Hence, the present study concluded that diabetes is closely associated with hypertension and stress
among Muslim women in Manipur.
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Introduction: High blood pressure is reported in
over two-third of patients with type 2 diabetes
mellitus, and its manifestation coincides with the
development of hyperglycaemia (WHO, 2004). 98.8%
of the total diabetic population in this region is
contributed by India, Bangladesh and Sri Lanka (IDF,
2013). Hypertension is also a primary contributing
factor to kidney failure and eye disease in people with
diabetes (Brenner et al., 2001& Lewis et al., 2001).
Detecting and managing hypertension in people with
diabetes is one of the most effective measures to
prevent adverse events (Campbell, 2011). In the
National Population Health Survey in Canada, low
income and education remained significantly
associated with self-reported diabetes after
controlling for Body Mass Index (BMI) and physical
activity in women (Tang et al., 2003). More than 2fold increase in age-adjusted cardiovascular death
rates is associated with any given value of systolic
blood pressure in diabetic patients. Not only patients
with diabetes are more likely to have coexistent with
hypertension but also others. (Stamler et al., 1993).
It has been suggested that the higher risk of type 2
diabetes was among individuals who expose to stress
(Agardh et al, 2003). Higher the levels of stress
hormones may harm insulin secretion (Delaunay et
al, 1997). The present study aims to find out whether
stress affects the diabetic patient or not.
Materials and methods: A cross sectional method
was used for the present study. 200 female
participants were recruited from two Muslim
inhabited districts of Manipur in which 100 were
patients with diabetes confirmed by clinicians and
100 were non-diabetic. Both the purpose of the study
and techniques to be used were explained to each
participant. Only those subjects who gave written
consent were included in the study. Ethical
permission was taken from institutional ethical
committee prior to the fieldwork. Detailed

information of the participants was collected using
standardized proforma and questionnaires. Systolic
and diastolic blood pressure was taken using
standardized procedure (Shavers, 1988) and were
categorised given by Joint National committee (JNC,
2003). Stress level of the participants was assessed by
using standardized questionnaires given by Canadian
Mental Health Association (Bickford, 2005). Total
stress level was classified according to its range points
(14-22= considerably above average, 10-13= above
average, 9-0= average). Statistical analysis of all the
data collected were made by using 17.0 versions of
SPSS. Cross tabulations were carried out to find out
the frequencies, percentages and chi-square values.
Results: Table 1 shows the distribution of
participants at different categories of systolic blood
pressure. It was revealed in this study that maximum
percentages of diabetic participants were pre
hypertensive (40%) and hypertensive (15%) in systolic
blood pressure as compared to non- diabetic
participants i.e. (10%) and (2%) respectively. Chisquare values showed statistical significance at
p<0.001. Distribution of participants at different
categories of diastolic blood pressure is figured in
table 2. It was again found that 8% pre hypertensive
and 37% hypertensive as per systolic blood pressure
were diabetic patient as compared to non- diabetic
participants in which 7% pre hypertensive and 12%
hypertensive and statistically significant at p<0.001.
Table 3 indicates the distribution of participants at
different level of stress. In this study, it was found
that higher percentages of diabetic participants (41%)
were having considerably above average level of stress
as compared to the non-diabetic participants (18%). It
was followed by above average level of stress i.e. 19%
among diabetic and 17% among non-diabetic
participants. However, maximum numbers of nondiabetic participants (31%) were having average level
of stress as compared to diabetic participants
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Table 1: Distribution of participants according to different categories of systolic blood pressure
2

Systolic blood pressure
Normal blood pressure
Pre hypertension
Hypertension
Total

Diabetic Non-diabetic
χ
45
88
40
10
41.84***
15
2
100
100
***p<0.001
Table 2: Distribution of participants according to different categories of diastolic blood pressure
Diastolic blood pressure
Normal blood pressure

Diabetic
55

Non-diabetic
81

χ

2

Pre hypertension
Hypertension
Total

8
7
17.79***
37
12
100
100
***p<0.001
Table 3: Distribution of participants according to different level of stress
Stress level
Considerably above average
Above average
Average
Below average
Considerably below average
Total

Diabetic
41
19
27
10
3
100
***p<0.001

Discussion: The present study revealed that diabetic
Muslim women in Manipur had higher percentage of
pre hypertensive and hypertensive systolic and
diastolic blood pressure as compared to those who
were not diabetic. The possible reason for this might
be due to concerns about their health issues, food
habits, stress, quality of life which greatly influenced
the disease. One study at California also reflected a
strong
association
between
diabetes
and
hypertension (Connor et al., 1981). In a prospective
cohort study in United States found that the risk of
developing type 2 diabetes mellitus was almost 2.5
times in subjects with hypertension as compared to
the subjects with normal blood pressure (Gress et al,
2000). The UK Prospective Diabetes Study Group
46% of the women patients were hypertensive out of
the total 3648 diabetic patients (HDSG, 1993).
In the present study, maximum numbers of diabetic
women were found to have considerably above level
of stress as compared to the non-diabetic women.
This might be the result of family issues, influence of
bad health, work load and so on. Some studies (Cox
and Gonder-Frederick, 1992; Peyrot et al., 1999)
suggested that direct or indirect negative impact of

Non-diabetic
18
17
31
27
7
100

χ

2

18.76***

stress on blood glucose level was through the release
of stress hormones or by disrupting self-care
practices. In the study conducted by Mendenhall et al
(2012), it was found the relationship of diabetes with
various factors such as social, cultural, psychological,
etc. It further identified that social stress like
childrens’ future financial security, family dynamics,
etc. to be a major cause of diabetes (Mendenhall et al,
2012). Another finding revealed family problems to be
a major contributor of mental distress which in turn
affect the health of the individuals (Chokkanathan,
2009) which may coincide with the present study
Conclusion: Good health is very important for every
individual. The present study concluded that diabetes
might be affected by stress as well as hypertension.
Hence, there is an immense need for improving the
health of the diabetic patients with proper
management and care.
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