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INTRODUCTION

Hypertension affects approximately 972 million people, 333 
million in economically developed countries and 639 million 
in economically developing countries in 2000 and is expected 
to 156 billion in 2025.1 Epidemiological studies demonstrate 
that the prevalence of hypertension is increasing rapidly 
among Indian urban and rural populations. Prevalence of 
hypertension in India is reported to vary from 4% to 15% 
in urban and 2-8% in rural population.2,3 Hypertension 
increase with signifi cant age, obesity, lifestyle, smoking, 
and alcohol use. These related factors in prevalence of 

essential hypertension were seen.4 Poor control of this high 
prevalent disease can lead to the development of ischemic 
heart disease (IHD), stroke, diabetes and chronic renal 
failure. This situation is graver in our country since with 
modernization, we are trading healthy traditional diets for 
fatty foods; physical jobs for desk bound once and calm rural 
life for stressful city life. Thus after being referred the diabetic 
capital; India is also slated to become the hypertension 
capital. If hypertension left untreated about 50% of the 
patients will die of coronary, 33% of cerebrovascular stroke, 
20% of diabetes and 10-15% chronic renal failure. Therefore, 
it is important to control the elevated Blood Pressure (BP).5

ABSTRACT

Background: Objective of the study is to study the prescribing pattern of drugs used 
in the management of hypertension.
Methods: A prospective study was conducted for the period of 6 months in 
an out-patient department. All patients of either gender with primary essential 
hypertensive patients who have been diagnosed with hypertension as per Joint 
National Committee-VII (JNC-VII) guidelines and patients receiving or prescribed 
with antihypertensive drugs were included. The collected was analyzed for the 
demographic profi le of the patients and the prescribing pattern of antihypertensives 
drugs used in the treatment of hypertension.
Results: A total of 360 prescriptions were analyzed during the study period, 59% 
were male and 41% were female. Maximum numbers of the patients were in the age 
group of 32.2% (50-59) years and 56.73% of the patients were in Stage-I hypertension. 
The results revealed that, the maximum number of patients underwent dual therapy, 
followed by 30.24% monotherapy, 13% of patients with triple drug therapy and 
8.31% of the patients treated with more than 3 drugs. The results of pharmacotherapy 
revealed that dual therapy was the most preferred choice of treatment in reducing 
systolic blood pressure with (25.13%, p<0.0001) Angiotensin receptor-II blocker 
(ARBs) + β–Blockers than ARBs alone. Whereas in diastolic blood pressure there 
is a high percentage of reduction was found with (20.24%, p<0.0001) angiotensin 
converting enzyme inhibitors (ACEIs) + calcium channel blockers (CCBs) compare 
to ACEIs used alone.
Conclusion: The most common drug classes involved in the study was ARBs 42.24% 
followed by CCBs 22%. The prescribing patterns of antihypertensive drugs follow 
the standard treatment as per the algorithm JNC-VII guidelines for hypertension.
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High BP can be treated medically include several classes of 
drugs, angiotensin converting enzyme inhibitors (ACEIs), 
Angiotensin II receptor antagonists (angiotensin receptor-II 
blockers (ARBs)), Beta-blockers (BBs), diuretics, calcium 
channel blockers (CCBs), α-blockers, peripheral vasodilators 
are the primary drugs used in treatment and by changing 
lifestyle factors include losing weight, quitting smoking, 
eating a healthful diet, reducing sodium intake, exercising 
regularly, and limiting alcohol consumption or both.6,7 
In addition to this, some of these drugs are preferred to 
others depending on compiling indications of the patient 
(stroke, diabetic, pregnant, etc,). The study of prescribing 
pattern is a component of medical audit which seeks 
monitoring, evaluation and necessary modifi cations in the 
prescribing practices of the prescribers to achieve rational 
and cost effective medical care. It is necessary to defi ne 
prescribing pattern and to identify the irrational prescribing 
habits to drive a remedial message to the prescribers. 
The present investigation was carried out to assess the 
socio-demographic profi le of patients suffering from the 
hypertension and the pattern of prescription of drugs used 
in the management of hypertension.

METHODS

Study protocol and patient population

A prospective study was conducted from March 1, 2011 
to August 30, 2011 in an out-patient setting of Internal 
Medicine Department at the Sathya Hospital, Warangal. 
Ethical approval was obtained from the hospital Ethics 
Committee prior to the study initiation. All patients of either 
sex with primary essential hypertensive patients diagnosed 
as per Joint National Committee-VII (JNC-VII) guidelines 
and those receiving or prescribed with antihypertensive 
drugs in the above time period were included in the protocol. 
Exclusion criteria included patients below the age of 
18 years, female who were pregnant, those attending the 
clinic but unwilling to participate in the study and patients 
with secondary hyperextension. Demographic information 
including age, gender, educational status, height, weight, and 
family history of hypertension, clinical fi ndings, laboratory 
and therapeutic data were collected by direct interview 
at the time of visit, and from patient case fi les; treatment 
chart/medication chart, lab data reports and discharge cards. 
Details necessary for evaluation regarding concomitant 
medications, comorbidities, and others were collected. 
Data was obtained from the patients by scrutinizing the 
out patients. The collected data was analyzed for the 
socio-demographic profi le of the patients like age, sex, 
educational status, Body Mass Index (BMI), family history 
of hypertension, stages of hypertension (JNC-VII) and 
comorbidities. Prescribing pattern of antihypertensives drugs 
used for the treatment of hypertension antihypertensive drugs 
were grouped into seven categories, namely ACEIs, ARBs, 
BBs, CCBs, diuretics, alpha adrenergic blockers and central 

sympatholytic drugs. Multiple treatments of antihypertensive 
medications fell into the aforementioned seven main drug 
categories. All the patients were followed for every 3 months 
for a period of 1 year.

Statistical analysis

The baseline BP and 12th month follow-up BP results were 
compared statistically by paired student ‘t’ test by using 
GraphPad Prism software. p<0.05 were considered as 
statistically signifi cant.

RESULTS

A total of 360 prescriptions were analyzed during the study 
period. Out of which 212 (59%) were male and 148 (41%) 
were female. Maximum numbers of the patients were in 
the age group of 116 (32.2%) 50-59 years, 152 (42.54%) of 
the patients were belonged to educational status of Grade 2 
(Pre University Course), 204 (56.7%) of the patients were in 
Stage-I hypertension, 256 (71.1%) of the patients had a family 
history of hypertension and 182 (50.5%) were of normal 
BMI. Out of 360 patients, 206 (57.2%) of the patients had 
single comorbidity (71% diabetes mellitus (DM), 10.72% 
IHD and others) and 46 (12.7%) multiple comorbidities 
(30.74% DM + IHD, 17.52% DM + congestive heart failure 
and others) whereas 108 (30.1%) no comorbidities. The 
results of demographics were summarized in Table 1. The 
results revealed that, the maximum number of 174 (48.3%) 
patients underwent dual therapy (the most commonly 
prescribed dual therapy were diuretics + angiotensin II 
receptor antagonists (ARBs) 124 (71.3%) followed by 
diuretics + ACEIs 26 (15.0%) and others), followed by 
109 (30.2%) monotherapy (the most commonly prescribed 
monotherapy were angiotensin II receptor antagonists 
(ARBs) 46 (42.2%) followed by CCBs 24 (22.0%) and 
others), 47 (13.0%) of patients with triple drug therapy (the 
most commonly prescribed triple drug therapy were diuretics 
+ ARBs + BBs 10 (21.2%) followed by diuretics + ARBs + 
ACEIs 9 (19.1%) and others) and 30 (8.3%) of the patients 
treated with more than three drugs (the most commonly 
prescribed with more than three drugs were (ACEIs + α 
blocker) + (β blockers + hydrochlorothiazide (HCTZ)) 
6 (20%), followed by (ARBs + HCTZ) + (diuretics + β 
Blockers) 6 (20%), (ARBs + diuretics) + (2 diuretics) 6 (20%)
and others). The results of detailed Pharmacotherapy were 
summarized in Table 2. The results of monotherapy revealed 
the most preferred choice of treatment in reducing systolic 
blood pressure (SBP) ((20.62%), p<0.0001) and diastolic 
blood pressure (DBP) ((13.13%), p<0.0001) with angiotensin 
II receptor antagonists (ARBs), followed by others were 
summarized in Table 3. The results of combination therapy 
revealed the most preferred choice of treatment in reducing 
SBP ((25.16%), p<0.0001) and DBP ((20.2%), p<0.0118) 
with Angiotensin II receptor antagonists (ARBs) + β blockers, 
followed by others were summarized in Table 4.
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Table 1: Demographic details of the patients.
Demographics No. (%)
1. Age

20-39 30 (8.33)
40-49 70 (19.44)
50-59 116 (32.22)
60-69 108 (30)
70-89 36 (10)

2. Sex
Male 212 (58.88)
Female 148 (41.11)

3. Educational status
Grade 0 (uneducated) 60 (16.66)
Grade 1 (up to 9th class) 78 (21.66)
Grade 2 (PUC) 152 (42.22)
Grade 3 (Graduate/PG) 70 (19.44)

3. Family history of hypertension
Father 106 (29.44)
Mother 82 (22.77)
Both 20 (5.55)
Others 48 (13.33)
No history 104 (28.88)

4. Body mass index (kg/m2)
Under weight (<20) 10 (2.77)
Normal weight (20-27.5) 182 (50.55)
Over weight (>27.5) 168 (46.66)

5. Stages of hypertension (JNC-7)
Prehypertension (80-89 mmHg) 22 (6.11)
Stage-I (90-99/140-159 mmHg) 204 (56.66)
Stage-II (>/100/>160 mmHg) 134 (37.22)

6. Comorbidities
Single 206 (57.22)
Multiple 46 (12.77)
No comorbidities 108 (30)

Table 2: Pharmacotherapy of the patients.
Pharmacotherapy No. (%)
1. Monotherapy

ARBs 46 (42.20)
CCBs 24 (22.01)
ACEIs 18 (16.51)
Diuretics 12 (11)
Beta blockers 9 (8.25)

2. Triple therapy
Diuretics+ARBs+ACEIs 9 (19.14)
Diuretics+ARBs+Beta blockers 10 (21.27)
Diuretics+ARBs+diuretics 7 (14.89)
Diuretics+ARBs+CCBs 7 (14.89)
Diuretics+ARBs+Alfa blockers 3 (6.38)
Diuretics+ACEIs+CCBs 3 (6.38)
Diuretics+ACEIs+Beta blockers 5 (10.63)
Diuretics+Beta blockers+Alfa blockers 3 (6.38)

3. Dual therapy
Diuretics+ARBs 124 (71.26)
Diuretics+ACEIs 26 (14.94)
Diuretics+Beta blockers 8 (4.59)
ACEIs+CCBs 6 (3.44)
ACEIs+Beta blockers 2 (1.14)
ARBs+CCBs 2 (1.14)
ARBs+Beta blockers 4 (2.28)
β blockers+CCBs 2 (1.14)

4. More than three drug therapy
(ARBs+diuretics) + (2 diuretics) 6 (20)
(ARBs+HCTZ) + (2 diuretics) 4 (13.33)
(ACEIs + α blocker) + (β blockers+HCTZ) 6 (20)
(ARBs+HCTZ) + (diuretics+CCBs) 4 (13.33)
(ARBs+HCTZ) + (diuretics + β blockers) 6 (20)
(ARBs+HCTZ) + (β blockers+CCBs) 2 (6.66)
(ARBs+HCTZ) + (α blocker+CCBs) 2 (6.66)

DISCUSSION

Our study results reveal that out of 360 patients, 59% of 
the patients were males and 41% females, careful literature 
review reveals that there is no consistency in the gender 
distribution of patients suffering from hypertension because 
some of studies have reported a higher percentage of 
hypertension in males and some of studies have reported 
a higher percentage hypertension in females.3,8,9 In the 
present study, maximum numbers of patients were in the 
age group of 50-59 years these results were similar to the 
earlier study and 71.1% of the patients had a family history of 
hypertension reinforces the fact that there is a strong genetic 
predisposition in hypertension.3,9 50.5% of the patients were 
of normal BMI followed by 46.7% of the patients were 
overweight and 2.8% of the patients were underweight, our 
results were not consistency with a similar study of Pittrow 

et al.10 In the present study, it was observed that the higher 
rates of 51.66% Combination therapy of antihypertensives 
were prescribed than 48.33% monotherapy and compared 
to previous studies of Kulkarni et al. who reported the most 
common drug combination therapy seems to be a rational 
approach to reduce the cardiovascular morbidity.11 The 
recommendations of several studies demonstrated that 
combination therapy was necessary in at least 70% of cohort 
to achieve optimal BP control.12,13 Maximum number of 
patients underwent 48.3% dual therapy followed by 30.2% 
monotherapy, 13% triple therapy, and 8.3% more than 
three drugs. It was also observed that out of the patients 
who underwent multiple drug therapy maximum numbers 
of patients were prescribed with fi xed dose combinations. 
The higher choice of fi xed dose combination products offer 
a potential means of reducing pill burden and cost for the 
patient convenience and compliance.11
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In our study, the most commonly prescribed monotherapy 
were ARBs followed by CCBs, Diuretics and β blockers. 
Similar pattern of prescribing ARBs, CCBs and ACEIs were 
found in the previous study.14 The most commonly prescribed 
dual therapy were diuretics + angiotensin II receptor 
antagonists (ARBs) followed by diuretics + ACEIs and 
others. Earlier studies have shown that diuretic and ACEIs 
can alone or in combination with different antihypertensives 
drugs can be used.14 The most commonly prescribed triple 
drug therapy was diuretics + ARBs + BBs followed by 
diuretics + ARBs + ACEIs and others. This indicates that 
diuretics are used as fi rst line therapy which complies with 
JNC-VII guidelines and the previous studies have also shown 
the same results.15 In comparison of the reduction of SBP in 
monotherapy versus combination therapy there is a higher 
parentage of reduction was found in combination therapy 
ARBs + β blockers than ARBs used alone. Whereas in DBP 
there is a higher percentage of reduction was found with 
ACEIs + CCBs compared to ACEIs used alone.

Limitations of the study

The duration of the study was only a period of 6 months. 
This study was conducted at a single hospital setup.

CONCLUSION

This study revealed that among the different approaches of 
treatment, diuretics + angiotensin II receptor antagonists 
(ARBs) dual therapy was found to be the most preferred 
choice of treatment. The reduction of SBP in monotherapy 
versus combination therapy there is a higher parentage of 
reduction was found in combination therapy ARBs + β 

Table 3: Comparison of systolic blood pressure and diastolic blood pressure in monotherapy.

Drug 
class

BSBP SBP Reduction of 
SBP (%)

P value BDBP DBP Reduction of 
DBP (%)

P value

ARBs 159.68±10.57 126.86±8.61 20.62 <0.0001 98.64±6.89 85.64±6.23 13.13 <0.0001
CCBs 157.25±11.67 129.47±9.64 17.83 <0.0001 96.22±6.12 86.82±6.88 9.37 <0.0001
ACEIs 157.23±12.5 139.5±11.62 12.02 <0.0001 95.62±7.45 87.42±6.25 8.33 <0.0011
Diuretics 154.6±13.5 134.1±10.8 9.33 <0.0005 92.31±6.5 86.88±4.6 5.43 <0.274
β blockers 149.50±11.6 136.3±10.8 13.54 <0.0237 96.28±6.3 88.54±5.2 7.29 <0.0118
BSBP: Baseline systolic blood pressure, BDBP: Baseline diastolic blood pressure

Table 4: Comparison of systolic blood pressure and diastolic blood pressure in combination therapy.

Drug class BSBP SBP Reduction 
of SBP (%)

P value BDBP DBP Reduction 
of DBP (%)

P value

Diuretics+ARBs 158.3±11.5 130.4±11.5 17.67 <0.0001 97.64±6.89 85.64±5.83 12.23 <0.0001
Diuretics+ACEIs 163.4±15.8 133.7±14.53 18.41 <0.0001 95.82±6.12 81.12±7.88 15.58 <0.0001
Diuretics+β blockers 161.8±14.3 135.12±11.75 16.14 <0.0011 97.62±8.45 80.42±6.95 18.31 <0.0011
ACEIs+CCBs 160.7±11.6 126.78±11.0 20.62 <0.0004 99.71±10.21 80.18±7.32 19.61 <0.274
ARBs+β blockers 165.3±8.4 120.14±8.2 25.16 <0.0001 100.1±6.6 81.44±5.4 20.22 <0.0118
BSBP: Baseline systolic blood pressure, BDBP: Baseline diastolic blood pressure

blockers than ARBs used alone. Whereas in DBP there is a 
higher percentage of reduction was found with ACEIs + CCBs 
compared to ACEIs used alone. The prescribing patterns of 
antihypertensive drugs follow the standard treatment as per 
the algorithm JNC-VII guidelines for hypertension.
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