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ABSTRACT
Introduction: Hypertension is a major medical and public health issue. As the age group increases, so 
does the incidence and prevalence of hypertension. Therefore, to rationalize medical care and make it more 
cost-effective, medical practitioners can monitor, assess, and recommend suitable improvements to their 
prescribing patterns. Several guidelines have been developed worldwide for the management of chronic 
diseases. However, many clinicians practice their prescribing pattern in treating the patients according to 
their clinical experience.
Aim: The present study was conducted to evaluate the prescribing pattern for hypertension in the 
Department of General Medicine.
Materials and Methods: The data was collected from the medical records of hypertensive patients who 
had come to the General Medicine OPD. There was a total of 318 medical records from 1st September 
2023 to 30th November 2023. The following parameters were collected and analyzed- Demographic 
details, associated co-morbidities, antihypertensive drug classes prescribed, common antihypertensive 
drugs prescribed under each class, number of fixed-dose combinations, prescriptions with generic names/ 
brand names, and total number of drugs per prescription.
Results and Conclusion: From this study it can be concluded that, angiotensin receptor blockers (ARBs) 
are the commonly prescribed antihypertensive drug class. Among the ARBs, Telmisartan and Losartan are 
commonly prescribed. Fixed dose combination of Amlodipine and Atenolol is commonly prescribed. 
Compared to brand names, the majority of the prescriptions had generic names. Knowledge about rational 
prescribing of the drugs is extremely important among clinicians to prevent any untoward effect due to a 
drug.
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1. INTRODUCTION

Hypertension is defined as increased systolic 

urban population and 10% of the rural population 
in India are diagnosed to be hypertensive. High 
blood pressure is one leading cause of increased 
cardiovascular morbidity. Hypertension is the 
fourth contributor and seventh contributor to 
premature deaths in developed and developing 
countries respectively [1]. Hypertension is a 
major medical and public health issue. As the age 

group increases, so does the incidence and 
prevalence of hypertension. More than half of the 
population in the age group between 60 and 69 
years and three-fourths of the population above 
70 years suffer from hypertension and its co-
morbidities [2]. The prevalence of hypertension 
in males is 24% which is slightly higher than in 
females (20%) [3]. 62% of strokes and 49% of 
myocardial infarctions have been attributed to 
increased risk of elevated blood pressure. 
Lifestyle modifications play a crucial role in the 
management of hypertension and in reducing 
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overall cardiovascular risk. Incorporating 
interventions such as a low-sodium diet, regular 
physical activity, weight reduction, smoking 
cessation, and moderation of alcohol intake can 
significantly enhance blood pressure control. [4]. 
It is found that even though 59% of the patients 
receive proper antihypertensive treatment, only 
34% of the patients have controlled blood 
pressure. It is alarming to discover that 30% of 
the population is not aware that their blood 
pressure is on the higher side. Various classical 
antihypertensive drugs are prescribed like 
diuretics, angiotensin receptor blockers, 
angiotensin-converting enzyme inhibitors, 
calcium channels blockers, beta-blockers, and so 
on. Among these groups Angiotensin Receptor 
Blockers (ARBs) are considered as initial 
therapy in managing hypertension. Angiotensin 
receptor blockers (ARBs) exert their 
antihypertensive effect by selectively inhibiting 
the angiotensin II type 1 (AT) receptors, thereby 
preventing vasoconstriction, aldosterone 
secretion, and sympathetic activation
ultimately promoting vasodilation and 
cardiovascular protection without increasing 
bradykinin levels. Several recent studies have 
shown that ARBs are effective in the 
management of heart failure, nephropathy with 
and without diabetes . ARBs also significantly 
prevent the occurence of new and reccurrence of 
stroke. [5] Despite the efforts to curb 
hypertension, the number of hypertensive cases 
is estimated to increase by 15-20% in 2050 [3].

Polypharmacy is described by the situation 
wherein an individual is prescribed with multiple 
medications (use of 5 or more medicines 
concomitantly) [6]. Polypharmacy has seen an 
important increase in recent times which is 
attributed to an increase in life expectancy and an 
increase in various co-morbidities that require 
the administration of multiple drugs. 
Polypharmacy has multiple effects and it should 
be of concern to physicians and policymakers 
because it can cause a significant financial 
burden to the patients and lead to many medical 
consequences due to drug interactions [3]. 
Another burden due to polypharmacy is non-
adherence which may not be intentional due to 

the fact the majority of the patients with multiple 
medications are in the elderly age group who 
tend to forget more often [4]. However, 
polypharmacy as such is not harmful, provided 
the physician has the proper knowledge of the 
drug and its interactions. Inappropriate 
combination of drugs can lead to debilitating 
effects [7]. Healthcare professionals should be 
concerned about reducing the negative effects of 
polypharmacy like drug-drug interactions, non-
adherence, adverse effects, and financial burden 
[8]. To rationalize medical care and make it more 
cost-effective, medical practitioners can monitor, 
assess, and recommend suitable improvements to 
their prescribing patterns. Furthermore, because 
pharmaceuticals use a significant number of 
resources, it is even more important to regularly 
monitor prescribing patterns and drug 
administration and to develop suitable corrective 
actions for errors found to ensure efficient use of 
the resources [9]. Evaluating prescribing patterns 
helps in a quality improvement process that seeks 
to improve patient care and outcomes through a 
systematic review of care against explicit criteria 
and the implementation of change. Several 
guidelines have been developed worldwide for 
the management of chronic diseases and these 
serve as reference standards for clinical 
practitioners. However, many clinicians practice 
their prescribing pattern in treating the patients 
according to their clinical experience [10]. This 
institution is a tertiary care hospital that meets the 
health needs of the majority of the population in 
and around Mangalore. So, the present study was 
done to evaluate the prescribing pattern for 
hypertension in the Department of General 
Medicine.

2. MATERIALS AND METHODS
A retrospective study was conducted at 
Yenepoya Medical College and Hospital, where 
the data was collected from the medical records 
of hypertensive patients who had come to the 
General Medicine OPD. All the medical records 
of the hypertensive patients from 1st September 
2023 to 30th November 2023 were included. 
There was a total of 318 medical records. 
Institutional ethics committee clearance 
(Protocol Number- YEC2/2024/001) was 
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obtained before commencing the study. The 
following parameters were collected and 
analyzed- Demographic details, associated co-
morbidities, antihypertensive drug classes 
prescribed, common antihypertensive drugs 
prescribed under each class, number of fixed-
dose combinations, prescriptions with generic 
names/ brand names, and total number of drugs 
per prescription. Current Index of Medical 
Specilaities (CIMS manual Jan-Apr 2025 
edition) was used to identify different brand 
names of antihypertensive drugs. The identity of 
the patients and the prescribing doctors were kept 
strictly confidential. 
2.1 Inclusion criteria
The study includes medical records of 
hypertensive patients, hypertension with diabetes 
type 2, and hypertension with other co-
morbidities (hypothyroidism, bronchial asthma, 
coronary artery disease) in the department of 
general medicine with at least one drug 
prescribed in their drug chart.
2.2 Exclusion criteria
Medical records with no diagnosis and illegible 
medical records were excluded from the study.
2.3 Statistical analysis
Data obtained was analyzed using IBM SPSS 
Statistics V.30.

3. RESULTS & DISCUSSION
3.1 Demographic details
The prescription data was collected from 318 
medical records of the hypertensive patients. 
There were 145 male and 173 female patients. 
The mean age of the patients was calculated to be 
53.6 years. 

Figure 1 Demographic details

Out of the total number of patients, 124 patients 
had type 2 diabetes mellitus associated with 
hypertension, 66 patients had other co-

morbidities like, hypothyroidism, bronchial 
asthma and coronary artery disease. 128 
hypertensive patients had no associated co-
morbidities [Figure - 1 and 2].

Figure 2 Comorbidities

3.2 Drugs classes and drugs prescribed under 
each class
Commonly prescribed antihypertensive drug 
classes and drugs under each class are 
represented in Table 1. 
Table 1 Drug classes and drugs prescribed under 

each class

3.3 Prescriptions with generic names Vs 
brand names

Figure 3 Prescriptions with generic names Vs 
brand names

Among the analyzed medical records, 243 
records had drugs prescribed in generic name and 
75 records had drugs prescribed in brand names 
[Figure 3].
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3.4 Number of drugs per prescription
Number of drugs given in each prescription is 
shown in Table 2

Table 2 Total number of drugs per prescription
No. of drugs per prescription Total No. (%)

3 drugs 54 (16.9)
4 drugs 75 (23.5)
5 drugs 118 (37.1)
7 drugs 29 (9.1)
8 drugs 24 (7.5)
9 drugs 18 (5.6)

3.5 Discussion
The objectives of the study were to evaluate the 
prescription pattern of hypertensive patients with 
respect to the commonly prescribed 
antihypertensive drug classes, commonly 
prescribed antihypertensive drugs and to identify 
the prevalence of polypharmacy. Analyzing 
prescribing patterns of antihypertensive 
medications allows clinicians and researchers to 
evaluate adherence to evidence-based guidelines, 
identify gaps in treatment selection or intensity, 
and correlate these with blood pressure control 
rates thereby guiding quality improvements in 
hypertension management [11]. Hypertension 
has become a major public health problem in the 
entire world. It is a major cause of various 
debilitating diseases like renal failure, 
myocardial infarction, stroke and so on. There 
has been an increase in the number of 
hypertensive patients in the past years in 
developing countries. Prevalence of
hypertension increases as age advances. A 
systematic review done in Iran has shown that 
prevalence of hypertension is more in people 
whose age is more than 55 years. Also the cases 
were seen more in women compared to men [12]. 
A national cross-sectional study in India has 
stated that prevalence of hypertension is more in 
men compared to women. Less cases of 
hypertension are seen in younger individuals 
[13]. In this study, number of females with 
hypertension was more compared to males.
Hypertension commonly occurs alongside 
comorbid conditions such as diabetes mellitus, 
chronic kidney disease, and coronary artery 
disease, all of which contribute to an elevated 
risk of cardiovascular morbidity and 
mortality.These comorbid conditions necessitate 
individualized treatment approaches to ensure 
optimal blood pressure control and end-organ 

protection [14]. A Canadian study has shown that 
hypertensive patients who are above 35 years 
with no cardiovascular diseases are suffering 
from other morbidities like obesity, 
hyperlipidaemia and diabetes [15]. It is said that 
in more than 50% of older adults suffer from 
multiple chronic diseases in developed countries. 
Co morbidity is notable status which is 
associated with increased complexity of 
healthcare [16]. In our study, majority of the 
patients had associated co morbidities with 
association of diabetes mellitus being the highest.
A previous drug utilization study on 
antihypertensive drugs has shown that 
angiotensin receptor blocker (ARB) was the 
commonest group prescribed followed by 
angiotensin converting enzyme inhibitor (ACE 
inhibitor). Losartan which is an angiotensin 
receptor blocker was the most common drug 
prescribed as monotherapy [17]. Angiotensin 
receptor blockers (ARBs) are increasingly 
utilized as first-line antihypertensive agents due 
to their ability to effectively lower blood pressure 
with once-daily dosing, offer cardiovascular and 
renal protection comparable to ACE inhibitors, 
and demonstrate a more favorable tolerability 
profile-marked by significantly lower rates of 
cough and angioedema-especially in patients 
intolerant to ACE inhibitors [18]. Another study 
conducted in a South Indian tertiary care hospital 
by Suprattim Dutta concluded that calcium 
channel blockers were commonly prescribed 
followed by ACE inhibitors/ ARBs and beta 
blockers. In terms of drugs, amlodipine was the 
commonly prescribed drug followed by atenolol 
and enalapril [19]. In our study, Telmisartan was 
the commonly prescribed drug followed by 
Losartan, Amlodipine, Ramipril and Atenolol. In 
terms of drug classification, ARBs were more 
common followed by ACE inhibitors, beta 
blockers and calcium channel blockers.
Fixed Dose Combinations (FDCs) have been 
shown to increase the medication adherence in 
hypertensive patients. Several studies have been 
successful in demonstrating the safety and 
efficacy of triple and quadruple combinations of 
antihypertensive drugs. Antihypertensive FDCs 
help manage patients with non- adherence and 
high pill burden [20]. A Canadian study also 
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claimed that patients taking single pill 
antihypertensives had less association with other 
diseases like myocardial infarction, stroke owing 
to increased medication adherence [21]. 
Enalapril which is an angiotensin converting 
enzyme inhibitor is often combined with 
amlodipine which is a calcium channel blocker, 
followed by a combination of enalapril, atenolol 
(beta blocker) and furosemide (loop diuretic) 
[17]. A study done by Takayuki Ishida et al has 
shown that FDC of an ARB with a diuretic is 
common in Japan compared the combination of 
an ARB with a calcium channel blocker [22]. In 
our study 23.6% of the patients were prescribed 
with FDCs. A calcium channel blocker and a beta 
blocker were combined in majority of the 
patients followed by the combination of a
calcium channel blocker with a thiazide diuretic. 
The generic name of a drug refers to its 
standardized, nonproprietary designation that 
identifies the active pharmaceutical ingredient, 
while the brand name is a proprietary, 
trademarked label assigned by a manufacturer for 
marketing purposes; although both contain the 
same active substance, brand-name drugs are 
often more expensive, despite generics 
demonstrating equivalent efficacy and safety 
profiles [23]. There are numerous generic 
versions of antihypertensive medications that are 
significantly less expensive than their name-
brand equivalents. A generic drug is the one 
which is comparable to brand drugs in terms of 
dosage form, strength, and route of 
administration, quality, performance and 
intended use. The companies which manufacture 
the generic drugs should demonstrate that their 
product has similar bioequivalence to the 
branded counterparts. It has been argued that 
some generic drugs are available in different salt 
form than the innovator drug. Amlodipine is 
available as amlodipine besylate as the innovator 
drug whereas amlodipine maleate is the generic 
formulation. In this case, bioequivalence studies 
are not sufficient to demonstrate the long-term 
efficacy in blood pressure lowering effect [24]. 
Since generic drugs are bioequivalent to the 
brand drugs and are much cheaper, they have 
been introduced in various countries for 
hypertensive management to improve 

medication adherence. Systematic reviews and 
meta-analysis studies have shown that there is no
considerable evidence to prove the efficacy of 
brands over generic drugs and vice versa. 
However, there is concern which exists among 
doctors and patients regarding the efficacy of 
generic antihypertensive agents [25]. In our study 
76.4% of the patients were prescribed with 
generic drugs and 23.6% were prescribed with 
branded drugs.
Polypharmacy, as defined by the World Health 
Organization, is the administration of many 
medications at the same time or an excessive 
number of medications. Continuous 
polypharmacy corresponds to the situation when 
medications are used for an extended period of 
time. Drug drug interactions are a concern with 
polypharmacy especially in elderly population 
with multiple co morbidities. Reports suggest 
that adverse effects due to drug-drug interactions 
increase by 50% in patients taking more five 
medications simultaneously. Many hypertensive 
patients require more than one or two 
antihypertensive medications to maintain the 
target blood pressure due to associated co 
morbidities. Elderly individuals taking multiple 
antihypertensive medications are more 
vulnerable to drug-drug interactions leading to 
many untoward effects [26]. In our study 23.6% 
of the population was taking combinations of two 
antihypertensive drugs. 54% of the patients had 
minimum three drugs prescribed and 18% of the 
patients had a total of nine drugs prescribed. 
Moreover, Antihypertensive medications, while 
effective in lowering blood pressure, are 
frequently associated with class-specific adverse 
effects. Diuretics can cause electrolyte 
imbalances such as hypokalemia, while ACE 
inhibitors are known for inducing a dry cough 
and, rarely, angioedema. Calcium channel 
blockers often result in peripheral edema, and 
beta-blockers may lead to fatigue and 
bradycardia. Recognizing and managing these 
side effects is essential for improving patient 
adherence and therapeutic outcomes [27].

Limitations of the study
1. Data was obtained from a limited number of 

medical records over a limited period of time 
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(318 medical records for a period of 3 
months).

2. Prescriber category was not taken into 
consideration while selecting the medical 
records (Junior/Senior residents, 
Assistant/Associate Professors, Professors).

4. CONCLUSION
From this study it can be concluded that, 
angiotensin receptor blockers (ARBs) are the 
commonly prescribed antihypertensive drug 
class. Among the ARBs, Telmisartan and 
Losartan are commonly prescribed. Fixed dose 
combination of Amlodipine and Atenolol is 
commonly prescribed. Compared to brand 
names, the majority of the prescriptions had 
generic names.  More than 50% of the patients 
have other co morbidities, hence prescribed with 
multiple drugs. A more rational approach to 
prescribing is observed in the present study. 
Knowledge about rational prescribing of the 
drugs is extremely important among clinicians to 
prevent any untoward effect due to a drug.
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