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INTRODUCTION

Majority of  patients (>90%) with hypertension suffer from 
essential or primary hypertension, while the remaining 
minority have secondary hypertension. It is estimated that only 
one-third of  patients on treatment have their blood pressures 
well controlled.1 A considerable percentage of  poorly control 
falls into a category known as ‘resistant hypertension’ of  which 
pathophysiology and risk factors are not fully understood.2  

Resistant hypertension is defined as “Suboptimal control of  
blood pressure despite using three antihypertensive agents 
inclusive of  a diuretic, and patients who need  ≥4drugs 
to control blood pressure”.2 Despite having guidelines on 
management of  resistant hypertension, it has become a 

problem to control blood pressure up to recommended 
levels, possibly due to poor understanding of  pathophysiology 
and risk factors. Studies have shown that older age, obesity, 
excessive use of  alcohol, and high sodium intake are strongly 
correlated with poor control of  hypertension.3,4 Patient factors 
such as compliance and knowledge, and healthcare system 
factors like limitation of  resources and lack of  reminders of  
appointments also plays a major role in poor blood pressure 
control.5-9 Managing resistant hypertension is difficult and they 
are more likely to have target organ damage and have higher 
cardiovascular risks than patients with well controlled blood 
pressure.10 The prevalence rate for hypertension in urban 
India is 29-45% in men and 25-38% in women, while data 
from other South Asian countries are sparse.11,12 The present 
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study aims to study the prevalence of  ‘Resistant’ hypertension 
in hypertensive population of  South Asian origin and define 
deferential risk factors in the same population.

MATERIALS AND METHODS

In this hospital based observational descriptive cross sectional 
study, we included 300 hypertensive patients attending our 
“Hypertension Clinic” over a period of  3 months from 
October 2013 to December 2013 using a random sampling 
technique. Ethical approval for the study was obtained from 
the Ethics Review Committee of  our Institution. Patients who 
gave the informed written consent were included in the study. 
The patients who visited the clinic for the 1st time, patients 
who were too ill/unable to answer the questionnaire and 
patients who did not consent were excluded from the study.

A pre-tested expert-validated interviewer administered 
questionnaire was used for data collection. The following data 
were collected; socio-demographic details, duration of  disease, 
medication history, risk factors, complications and other co 
morbidities. The following risk factors were evaluated; history 
of  smoking, alcohol consumption, drugs (Non-Steroidal 
Anti-Inflammatory Drugs, Steroids and Oral Contraceptive 
Pills), family history, high salt intake and presence of  obesity. 
The antihypertensive drugs currently used by the patients were 
recorded according to their classes and drugs used for other 
co-morbidities were also documented. Patients’ compliance 
to treatment was also evaluated. Body Mass Index (BMI) was 
calculated as weight in kilograms divided by height squared in 
meters (kg/m2). Two consecutive resting seated blood pressures 
were recorded 10 minutes apart, manually using mercury 
sphygmomanometers. Patients’ previous 3 blood pressure 
values were taken from their medical records in clinic books.

Resistant hypertension was defined as “Suboptimal blood 
pressure despite using three antihypertensive agents inclusive 
of  a diuretic, and patients who need 4 or more drugs to 
control blood pressure”.2  Hypertension treatment targets were  
<140/90 mmHg for patients without any co-morbidities and 
<130/90 mmHg for patients with diabetes mellitus and renal 
disease.13 Obesity was defined as BMI ≥ 27.5 kg/m2, based 
on WHO criteria for Asians.14 High salt intake was defined as 
an intake of  sodium > 3 mg/day based on Food Frequency 
Questionnaires. Current cigarette smokers were defined as 
adults aged ≥18 years who reported having smoked ≥100 
cigarettes during their lifetime and who now smoke every day 
or some days.15,22 Current alcohol consumption was defined 
as ≥1 alcoholic drink per month.16 Presence of  diabetes 
mellitus, ischaemic heart disease, chronic kidney disease 
and dyslipidaemia were confirmed according to standard 
definition. 

Data were analysed using Statistical Package for the 
Social Sciences (SPSS) version 20 for Windows. The 
non-parametric data was tested using chi-squire test and 
relative risk were estimated in all patients with ‘presence 
of  Resistant hypertension (RHT)’ with co-variants like 
older age (>55 years), gender, duration of  hypertension 
(>10 years), current cigarette smoking, current alcohol 
consumption, high salt intake, diabetes mellitus, ischaemic 
heart disease, dyslipidaemia, chronic kidney disease and 
obesity (BMI > 27 kg/m2) as the independent variables. 
A P value < 0.05 was considered statistically significant.

RESULTS

In our study, among 300 hypertensive patients, 70 (23.33%) 
were identified as resistant hypertensive and rest 230 
(76.66%) are non-resistant hypertensive patients (Figure 1). 
Patients of  older age group (>55 years) were 142 (47.3%), 
and male and female were 55% (165) and 45% (135) 
respectively. Family history of  cardio-vascular disease was 
present in 40% (120) . High amount of  salt intake was 
noted in 25.7% (77) patients. In 50.7% (152) hypertensive 
patients obesity (BMI > 27kg/m2) was associated. 14.3% 
(43) hypertensive patients were smoker and 12% (36) were 
alcoholic. Diabetes mellitus was associated in 51.7% (155). 
Prolonged hypertension (>10 years) was present among 
51% (153). Dyslipidaemia was present in 57.7% (173) and 
co-morbid conditions like Ischemic Heart Disease and 
Chronic Kidney Disease was associated in 48.3% (145) and 
12% (36) of  patients respectively (see Table 1).

Gender-wise distribution of  resistant hypertension, other 
cardio-vascular risk factors and co-morbidities revealed no 
significant difference except smoking and alcohol consumption 
that were more prevalent among males which can be explained 
by local cultural trends in this area (see Table 2).

The patients with resistant hypertension were significantly 
associated with older age groups (>55 years) (77.1% vs. 38.3%, 
p value <0.001, OR 5.446, 95% CI 2.935 and 10.104), Obesity 
(BMI > 27.5 kg/m2) (67.1% vs. 45.7%, p value 0.002, OR 
2.433, 95% CI 1.387 and 4.268), Diabetes mellitus (72.9% vs. 
45.2%, p value <0.001, OR 3.252, 95% CI 1.808 and 5.851), 
Prolonged hypertension (>10 years) (74.3% vs. 43.9%, p value 
<0.001, OR 3.690, 95% CI 2.033 and 6.696) and co-morbidity 
like Ischemic Heart Disease (60% vs. 44.8%, p value 0.026, OR 
1.850, 95% CI 1.073 and 3.187) as risk factors as compared to 
patients with non-resistant hypertension (see Table 3).

DISCUSSION

Majority of  patients in both resistant (67.1%) and non-
resistant (45.7%) hypertension groups were obese. Obesity 
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Table 1: Cardio‑vascular risk factors and co‑morbidities in those with and without resistant 
hypertension
Parameters All patients Resistant Non‑resistant P value
Age (>55 years) 142 (47.3%) 54 (77.1%) 88 (38.3%) <0.001
Male 165 (55%) 41 (58.6%) 124 (53.9%) 0.493
Female 135 (45%) 29 (41.4%) 106 (46.1%) 0.493
Family history of CVD 120 (40%) 33 (47.1%) 87 (37.8%) 0.164
High salt intake 77 (25.7%) 20 (28.6%) 57 (24.8%) 0.525
Obesity (BMI>27.5 kg/m2) 152 (50.7%) 47 (67.1%) 105 (45.7%) 0.002
Smoking 43 (14.3%) 7 (10%) 36 (15.7%) 0.237
Alcohol consumption 36 (12%) 8 (11.4%) 28 (12.2%) 0.867
Diabetes mellitus 155 (51.7%) 51 (72.9%) 104 (45.2%) <0.001
Duration of hypertension >10 years 153 (51%) 52 (74.3%) 101 (43.9%) <0.001
Dyslipidaemia 173 (57.7%) 45 (64.3%) 128 (55.7%) 0.201
Ischemic heart disease 145 (48.3%) 42 (60%) 103 (44.8%) 0.026
Chronic kidney disease 36 (12%) 10 (14.3%) 26 (11.3%) 0.502

Table 2: Gender‑wise distribution of resistant 
hypertension, other cardio‑vascular risk factors 
and co‑morbidities
Parameters Male Female P value
Resistant hypertension 41 (24.8%) 29 (21.5%) 0.493
Age (>55 years) 75 (45.5%) 67 (49.6%) 0.471
Family history of CVD 65 (39.4%) 58 (43%) 0.532
High salt intake 40 (24.2%) 37 (27.4%) 0.532
Obesity (BMI>27.5 kg/m2) 82 (49.7%) 71 (52.6%) 0.618
Smoking 34 (20.6%) 9 (6.7%) 0.001
Alcohol consumption 33 (20%) 3 (2.2%) <0.001
Diabetes mellitus 89 (53.9%) 66 (48.9%) 0.384
Duration of hypertension 
>10 years

87 (52.7%) 66 (48.9%) 0.508

Dyslipidaemia 101 (61.2%) 77 (57%) 0.464
Ischemic heart disease 76 (46.1%) 69 (51.1%) 0.384
Chronic kidney disease 21 (12.7%) 15 (11.1%) 0.668

Table 3: Risk factors associated with resistant 
hypertension
Parameters Relative 

risk (Odds)
95% 

confidence 
interval

P value

Upper 
limit

Lower 
limit

Age (>55 years) 5.446 2.935 10.104 <0.001
Obesity (BMI>27.5 kg/m2) 2.433 1.387 4.268 0.002
Diabetes mellitus 3.252 1.808 5.851 <0.001
Duration of hypertension 
>10 years

3.690 2.033 6.696 <0.001

Ischaemic heart disease 1.850 1.073 3.187 0.026

Figure 1. The diagram showing different risk parameters in ‘Resistant’ and ‘non-resistant’ hypertensive patients

is recognized as the sixth most important risk factor 
contributing to the overall burden of  disease worldwide.17 

It is said that compared with year 2000, the number of  
adults with hypertension is predicted to increase by60% 
to a total of  1.56 billion by year 2025.18 Furthermore, 
more than 1 billion adults and 10% of  children are now 
classified as either overweight or obese.17 Studies have 
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shown that the cardiovascular risks in those with obesity are 
not significantly increased unless hypertension is present.19 
This observation emphasizes the role of  hypertension as a 
mediator through which obesity may cause cardiovascular 
disease. Our results also demonstrate that obesity was a 
significant factor associated with resistant hypertension in 
risk analysis (see Table 3). Obesity is associated with more 
severe hypertension, a need for an increased number of  
medications and a decreased likelihood of  achieving blood 
pressurecontrol.20 This epidemic of  obesity and obesity-
related hypertension is paralleled by an alarming increase in 
the incidence of  diabetes mellitus and chronic kidney disease.

We observed a statistically significant relationship between 
diabetes mellitus and resistant hypertension in risk analysis 
(see Table 3). Hypertension in diabetics interferes with 
the rate of  development and progression of  diabetic 
complications, which in turn aggravates the hypertensive 
disease. It appears to be universally accepted that the tight 
treatment regimens for hypertension in diabetics reduces 
cardiovascular risk and slows the rate of  progression of  
diabetic complications such as diabetic nephropathy. 

Hypertension is usually linked with renal disease and it is 
both a cause and a complication of  hypertension. However 
in our study sample the number of  hypertensives with renal 
disease was minimal, probably due to the fact that there are 
specialized clinic for patients with renal disease, while we 
conducted the study in a specialized ‘Hypertension Clinic’.

There are several limitations that need to be kept in mind 
when drawing conclusions from the present study. The 
cross-sectional design of  our study limits the inference 
of  causality for the risk factors identified. Therefore, it 
is important to conduct prospective studies on resistant 
hypertension and look for causality. There was also 
incomplete documentation on drug-prescribing decisions 
and regarding the hospital admissions due to disease 
complications. It may have led to an underestimation of  
the control of  disease and medication intensifications. In 
addition, lack of  diagnostic laboratory tests may have led 
to under ascertainment of  co-morbidities. Furthermore, 
it is said that the genetic factors and mental stress are 
important aetiological agents for resistant hypertension. 
However we did not evaluate the patients stress levels in 
the present study. In addition although risk factors such 
as Diabetes, Ischaemic Heart Disease and Chronic Kidney 
Disease were considered, their severity was not evaluated.21

CONCLUSION

A significant proportion of  the hypertensive patients, 
nearly one fourth, were identified as having Resistant 

hypertension, which was significantly associated with the 
presence of  older age, obesity, diabetes mellitus, longer 
duration of  hypertension and co-morbidity like Ischemic 
Heart Disease as risk factors as compared to non-resistant 
hypertension. Large scale prospective studies are needed 
on resistant hypertension for its causality and better 
understanding. 
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