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Abstract - Hypertension (HTN) and type-2 diabetes mellitus (DM) are now consider as major public
health issues. These two multifactorial disorders are the gateway to the cardiovascular diseases. The
coexistence of DM and HTN worsens clinical outcomes. Most of the hypertensive and diabetic patients
are living in India. The current study was undertaken to find out current scenario of DM, HTN and
their coexistence among Indian females and its variation by rural versus urban location. The data of
the National Family Health Survey -4 (NFHS-4) were used for this study. Minimum age was 20 and
maximum was 49 years. On the basis of age subjects were divided into three cohort: cohort-1(age limit
20-29 years, cohort-2 (age limit 30-39 years) and cohort- 3 (age limit 40-49 years). In this study we used
random blood glucose level and blood pressure data for calculating prevalence of DM and HTN. The
people with systole blood pressure (SBP) > 140 mmHg and/or diastolic blood pressure (DBP) > 90 mm
Hg were considered as hypertensive. People with random blood glucose level > 200 mg / dl were
selected as diabetic. Prevalence of HTN varied from 6.68% to 25.43% for rural females and 17.22% to
42.48% for urban females depending on age cohort. Prevalence of HTN increased with advancing age.
Maximum percentage of DM (5.23%) was noted in age cohort-3. Coexistence of HTN and DM also
observed among Indian adults females. Prevalence of coexistence increased with ageing. Prevalence of
DM, HTN and coexistence of both was more among urban than rural female. 20.1% to 47.4% urban
female and 8.2% to 26.9% rural Indian females were either hypertensive and or diabetic. High
prevalence rates of HTN and its coexistence with DM were observed among adult Indian females.
Advancing age and living in urban areas were found to be important risk factors for these public health
issues.

Keywords: Diabetes Mellitus, Hypertension, India, NFHS

INTRODUCTION

Diabetes mellitus (DM) and hypertension (HTN) are the, most common public health issues throughout
the world. These two are the gateway of cardiovascular diseases including coronary artery disease, heart
disease and strokes. DM is increasing rapidly in epidemic pattern throughout the world. In the year 1995
the global prevalence of DM was 4% and predicted to rise 5.4% by the year 2025(1). According to the
International Diabetes Federation (IDF) the total number of diabetic population predicted to be 552
million by the year 2030 from 360 million in the year 2011 (2). DM increases the risk of coronary artery
disease (CAD), cerebrovascular disease, neuropathy, nephropathy and retinopathy. It creates huge
economic burden to submit treatment cost and loss of man hours.

The prevalence of HTN is rising at an alarming rate. The worldwide total number of hypertensive
population predicted to be 1.5 billion by the year 2025 (4) from 1.0 billion in the year 2011 (3).
Hypertensive people have seven time’s higher risk of cerebrovascular disease and stroke and twofold
higher risk of developing coronary artery disease. HTN is associated with hyperinsulinmia in obese
diabetic and obese nondiabetic subjects and produces insulin resistance (5).

5327



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 8, 2020

The coexistence of DM and HTN have been reported in previous studies (6). The prevalence such
coexistent varies from 40% to 60% among patients with type2 DM (7, 8) depending on ethnic, racial and
social group. In most of the cases HTN may precede the onset of DM. In some cases HTN and DM may
be present at the time of initial diagnosis (9). 39% of the patients were hypertensive at the time of
diagnosis of DM (10) was reported from Hypertensive Diabetes Study (HDS)-1. In a large prospective
cohort study among adults reported that the development of type2 DM was almost 2.5 times more in
hypertensive patients than normotensive counterpart (11). People with coexistence of DM and HTN are
more prone to develop atherosclerosis, retinopathy and nephropathy (12).Coronary artery disease and left
ventricular hypertrophy are more common in diabetic hypertensive patients than the patients suffering
from either DM or HTN (13). Previous studies have been reported that that tight HTN control is more
effective than glycaemic control in reducing micro vascular complications (14).

India is now considered as diabetic’s capital of the world as every fifth person in India is diabetic (15).
50% of Indian diabetic individuals are hypertensive (16). Most of the study was conducted with adults
having age above 40 years. The present study was undertaken to assess the burden of HTN and its
coexistence with DM in Indian adult females having age limit starting from 20 to 49 using large sample
from NFHS-4 data.

SUBJECTS AND METHODS

The data of the National Family Health Survey -4 (NFHS-4) were used for this study. This survey was
organized by the Ministry of Health and Family Welfare of the Government of India. One of the dataset of
NFHS-4 provides health related information including blood pressure and blood glucose level of 572812
adult females having age limit 20-49 years.

Operational definition: Minimum age was 20 and maximum was 49 years. HTN is defined in adults as a
systolic blood pressure of 140 mmHg or higher or a diastolic blood pressure of 90 mm Hg or higher (17).
Random blood glucose level of 200 mg/dl or higher was considered as diabetes mellitus (18).

Statistical analysis: All analysis were conducted using STATA. Results are summarized as count and
percentage for qualitative variables. Quantitative variables are represented as mean and standard error. P
< 0.05 was considered statistically significant. Subjects of each age cohort were categorized into following
four group:

Group 1: Subjects without diabetes and hypertension

Group-2: Subjects with diabetes but no hypertension

Group-3: Subjects with hypertension but no diabetes

Group-4: Subjects with hypertension as well as diabetes.

Age wise prevalence of HTN and DM and coexistence of DM and HTN were calculated.

RESULTS
In NFHS data there are 572915 adult females having age limit 20-49 years. Age cohort wise distribution
of subjects are given in table-1.

Table 1: Age wise distribution of population

Age cohort Number of subjects
Rural Urban Total
1 (20-29 years) 169971 68526 238497
2 (30-39 years) 130663 56145 186808
3 (40-49 years) 103501 44220 147721
Total (20-49 years) 404135 168891 573026

Source: National Family Health Survey
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Age group wise blood pressure blood glucose level was represented in table-2. Both SBP and DBP
increase with advancing age. Like blood pressure similar trends was noted for blood glucose level.

Table 2: Age group wise blood pressure and blood glucose level of adult Indian females
Age number Age SBP (mm | DBP (mm Blood glucose
cohort (years) Hg) Hg) (mg/dl)

1 238497 26.26 + 114.18 + 76.81 + 114.34 + 0.13
0.01 0.03 0.02

2 186808 34.07 + 119.12 + 80.77 + 109.37 + 0.15
0.01 0.04 0.03

3 147721 44.04 + 125.88 + 83.44 + 117.22 +0.18
0.01 0.05 0.04

Total 573026 32.56 + 118.68 + 79.76 + 105.55 + 0.43
0.01 0.03 0.16

Source: National Family Health Survey

Table-3 shows the comparison of blood pressure and blood glucose level between rural and urban Indian
females. There is insignificant difference of both SBP and DBP between rural and urban residential
females. Blood glucose level differ significantly between rural and urban residence

Table-3: Comparison of blood pressure and blood glucose level between rural and urban residential

females
Age cohort Parameters Rural Urban P value
1 Age (years) 24.23 +0.01 24.35+0.01 >0.05
SBP (mm Hg) 114.70 + 0.04 113.71 + 0.06 >0.05
DBP (mm Hg) 76.91 + 0.03 76.58 + 0.04 >0.05
Blood glucose (mg/dl) 103.17 +0.14 107.22 + 0.30 <0.05
2 Age (years) 34.04 +0.01 34.15+0.11 >0.05
SBP (mm Hg) 119.14 + 0.05 118.52 + 0.04 >0.05
DBP (mm Hg) 80.61 + 0.03 81.00 + 0.05 >0.05
Blood glucose (mg/dl) 107.15+0.15 113.36 + 0.33 <0.05
3 Age (years) 44.03 + 0.01 44.05+0.14 >0.05
SBP (mm Hg) 125.14 + 0.06 125.62 + 0.10 >0.05
DBP (mm Hg) 83.14 + 0.04 84.13 + 0.06 >0.05
Blood glucose (mg/dl) 114.42 + 0.20 123.60 + 0.40 <0.05

Source: National Family Health Survey

Fig.1 represents the prevalence of hypertension among young and middle aged women and its variation by
rural versus urban location. Hypertension prevalence is high in middle aged women than young aged
counterpart. In all age cohort prevalence is high in women live in urban area than those live in rural areas.
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Fig.1: Prevalence of hypertension among Indian adult females
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Prevalence of diabetes among adult women represented in fig.2. Prevalence is more among urban than
rural counterpart. Prevalence increases with advancing age of both rural and urban population.
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Fig.2: Prevalence of diabetes among Indian adult females

DM and HTN coexist 1n 0.08% to 2.29% adult female population. Such coexistence increases with
advancing age. Prevalence was more among urban than rural counterpart in all age cohorts.
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Fig.3: Prevalence of co-existence of hypertension and diabetes among Indian adult females

Blood pressure status among diabetes women were estimated and represented in table-4. ON the basis of
age group prevalence of HTN among diabetes women increases with advancing age from 12.64% (age
group 20-29 years) to 43.7% (age group 40-49 years). Similar pattern was noted rural and urban
population.

Table 4. hypertension status of diabetic adult females of urban and rural India using NFHS- 4 data

Age | % of hypertension among rural diabetic % of hypertension among urban
cohort women diabetic women
Only Only Both Total Only Only Both Total
systolic | diastolic systolic | diastolic
1 1.60 7.20 4.70 13.50 0.86 8.48 3.30 12.64
2 3.51 16.43 12.85 32.79 2.42 17.04 13.04 32.50
3 7.81 10.77 23.89 42.47 8.08 12.19 23.43 43.70

Source: National Family Health Survey

18.1% to 45.4% of urban Indian females were either hypertensive and or type-2 diabetes. Among rural
residence 7.2% t0 26.9% adult females were suffer in either hypertension or type-2 diabetes (table-5).
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Table 5: Compares prevalence of hypertension and diabetes among adult females of urban and rural India

using NFHS- 4 data

Age Urban Rural

group | Only Only Diabetes Total | Only Only Diabetes Total
diabetes | hypertension and diabetes | hypertension and
hypertension hypertension
20-29 | 0.89 17.09 0.13 18.11| 0.51 6.60 0.08 7.19
30-39 1.44 29.58 0.69 31.71| 0.73 15.29 0.36 16.38
40-49 | 2.94 40.19 2.29 4542 | 144 24.36 1.07 26.87
Source: National Family Health Survey
DISCUSSION

DM and HTN are two important risk factors for cardiovascular disease including coronary artery disease
and strokes. DM is strongly related to life style and economic status (19). Among Indian females having
age limit 20-49 years 0.7% to 5.2% are diabetics. Prevalence is more among urban females than their
rural counterparts. Prevalence increases with advancement of age of both rural and urban
population.Prevalence of hypertension among young and middle aged Indian females are
significant.Hypertension prevalence is high in middle aged women (25.4% to 42.5%) than their young
aged counterparts (6.7% to 30.3%). In all age cohort prevalence is high in women live in urban area
(17.2% % to 42.5%) than those live in rural areas (6.7% to 25.4%). Hypertensive people have seven
time’s higher risk of cerebrovascular disease and stroke and twofold higher risk of developing coronary
artery disease (14). Thus prevalence of mortality and morbidity may be high from HTN among Indian
females.

Among Indian adult diabetes females prevalence of HTN increases with advancing age from 12.64% (age
group 20-29 years) to 43.7% (age group 40-49 years). Thus the patient with DM have a greater chance of
having HTN (20). DM and HTN coexist 1n 0.08% to 2.29% adult female population having age limit 20-
49 years. People with coexisting DM and HTN are at increased risk of developing atherosclerosis,
nephropathy and neuropathy (21). It was reported that lowering blood pressure in the high risk patients
with DM can reduce rate of death from stroke, can slow the progression of nephropathy and reduce overall
mortality (22).

CONCLUSION

Prevalence levels of HTN and DM is significantly high in young and middle aged females in spite of
variation between rural and urban location. Rapid urbanization, Improve health care expenditure and
increase life expectancy may consider as risk factors for high prevalence of DM and HTN. Both DM and
HTN often comes hand in hand with each other. HTN may precede the onset of DM. The patient with DM
have a greater chance of having affected with HTN. For public health coexistence of DM and HTN is a
very adverse combination than either DM or HTN alone. Preventing HTN, DM and their coexistence is a
great challenges in developing country like India. Two most crucial approaches to tackle DM and HTN
are early detection and reduction of risk factors.
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