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ABSTRACT  

Introduction: Drug utilization studies are powerful exploratory 
tool to ascertain the role of drugs. They create a sound socio-
medical and health economic basis for health care decision 
making.  
Objectives: The study was aimed to find out the changing 
pattern of prescribing the antihypertensive and anti-diabetic 
drugs in patients suffering from Hypertension and Diabetes. 
Methods: This prospective, observational study was done on 
50 patients of Hypertension and Diabetes. Each patient was 
followed up over a period of 3 months and analysis of 
prescription was done. 
Results: An average of 2.42 drugs prescribes at first, 2.76 at 
1st follow up and an average of 3.23 drugs at 2nd follow up. 
Percentage of generic drugs was 35.5% at first visit, 30.7% at 
1st follow up and 30% at 2nd follow up. Antibiotics were 
prescribed in 4.1% prescriptions at 1st visit, 2.3% at 1st follow 
up and 1.3% at 2nd follow up. ACE inhibitors were most 
frequently prescribed and among combination CCB and β 
blockers were most frequently prescribed. Among anti-
diabetics Metformin was most frequently prescribed. Most 
common modification to therapy was Add on. Switching of 
drugs to another therapeutic class was seen only in patients of 
Hypertension. 

 

 
 

Conclusions: This study showed ACE inhibitors and ARB’s as 
most commonly prescribed antihypertensive drugs. 
Combination of metformin and Glimipride was commonest 
among antidiabetic drugs and most common modification seen 
was Add on.   
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INTRODUCTION 

Drug utilization research is an essential part of pharmaco-

epidemiology as it describes the extent, nature and determinants 

of drugs being used to treat particular conditions.1 Drug use is 

complex process and a large number of socio-cultural factors 

contribute to the way drugs are used.Type-2 Diabetes Mellitus is 

currently an epidemic, prevalence of which for all age groups 

across the world was 2.8% in 2000 and is estimated to be 4.4% in 

2030. Pharmacotherapy of Type-2 Diabetes Mellitus includes oral 

hypoglycaemic and sometimes Insulin also. Many newer 

international and national guidelines are available which provide 

evidence based recommendations for treatment.2.3  

Hypertension is another major chronic disease resulting in high 

morbidity and mortality in the world population. In 2000 

Hypertension was estimated to affect almost one billion patients 

worldwide and prevalence is predicted to increase by 60% by 

2025.4   Treatment of Hypertension and Diabetes Mellitus is 

constantly evolving and the resultant changes in drug use may 

have medical, social and economic implications both for individual 

patients and for populations. Therefore, the present study was 

conducted to analyse the prescribing patterns of anti-hypertension 

and anti-diabetic agents in view of reported disparity between 

recommended and actual practices for pharmacological 

management.  

AIMS AND OBJECTIVES 

Assessment of changing pattern of prescription of 

antihypertensive and anti-diabetic drugs in patients suffering from 

Hypertension and Diabetes. 

 

MATERIALS AND METHODS  

The present prospective observational study was conducted in 

Out-patient department of Community Health Centre RS Pura, 

situated in rural area of North India for a period of three months 

after getting approval from the Institutional Ethics Committee. 50 

patients having chronic diseases like Hypertension and Diabetes 

who agreed to be followed up twice within a period of 3 months 

were enrolled. Firstly pattern of use of anti-hypertensives and anti-

diabetic drugs was done as per WHO guidelines on how to 

investigate drug use in health facilities4 using some prescription 

and patient care indicators.  

Subsequently initial treatment and subsequent modification to 

therapy were documented. Initial treatment regimen was defined 

as regimen which patients were already taking at the time of 

enrollment. Any change to the initial drug class was considered as 

modification to therapy. A patient’s status was classified as 

switched if a different therapeutic class was prescribed. Patients 

were  classified  as  add on  if  patient  is  taking  initial  agent  and  
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simultaneously prescribed with an additional agent. Patients were 

classified as discontinued if they had stopped taking drug for at 

least 30 days. Data thus collected was tabulated and analyzed 

using Microsoft Office Excel. 
 

 
 

Table no 1: Analysis of prescribing indicators of study population with chronic diseases 

Prescribing indicators First visit Follow up 

visit 1 

Follow up 

visit 2 

Total number of prescriptions analyzed 50 48 45 

Total number of drugs prescribed 121 130 145 

Average number of drugs per prescription 2.42 2.76 3.23 

%age of drugs prescribed by generic name 35.5 30.7 30 

%age of prescriptions with an antibiotic 4.1 2.3 1.3 

%age of prescriptions with an injection 1.6 0.7 1.3 

%age of drugs prescribed from EDL 53.7 50.76 50.2 

 
Table no 2: Patient care indicators 

Patient care indicators First visit Follow-up visit 1 Follow-up visit 2 

Average consultation time 3.4 min 3.32 min 3.4 min 

%age knowledge of correct dosage 94 % 95.7% 95.5% 

 
Table 3: Distribution of patients prescribed Anti-Hypertensive drugs according to class. 

Drug class First visit Follow up visit 1 Follow up visit 2 

Frequency %age Frequency %age Frequency %age 

Calcium channel blockers 03 12 03 13 02 8.33 

β blockers 04 16 03 13 02 8.33 

Diuretics Nil Nil Nil Nil 01 4.16 

ACE inhibitors 08 32 06 26 03 12.5 

AR blockers 05 20 06 26 09 37.5 

Calcium channel blockers + β blockers 03 12 03 13 05 20.83 

Calcium channel blockers + AR blockers 01 4 01 4.3 01 4.16 

Diuretics + ARB 01 4 01 4.3 02 4.16 

 
Table 4: Distribution of patients prescribed anti-hypertensive monotherapy and combination therapy. 

Drug therapy First visit (%) Follow up visit 1 (%) Follow up visit 2 (%) 

Monotherapy 80 78 70.82 

Combination  20 21.6 29.15 

 
Table 5: Distribution of patients prescribed Anti-Diabetic drugs according to class. 

Drug class First visit Follow up visit 1 Follow up visit 2 

Frequency %age Frequency %age Frequency %age 

Metformin 8 32% 8 30.7% 4 16% 

Insulin Mixtard 1 4% 1 3.8% 1 4% 

Insulin Glargine - - - - 1 4% 

Metformin +glimipride 12 48% 13 50% 15 60% 

Vildagliptin +metformin 4 16% 4 15.38% 4 16% 
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Fig 1: Age and Sex Characteristics of patients with chronic diseases       
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Table no 6: Modification of therapy 

Modification Anti-Hypertensive drugs Anti-Diabetic drugs 

Follow up 

visit 1 

Follow up 

visit 2 

Follow up 

visit 1 

Follow up 

visit 2 

Addition 01 04 02 07 

Switch 01 02 - - 

Discontinue - - - - 

 

RESULTS 

In this cross-sectional study, a cohort of 50 patients of 

Hypertension and Diabetes Mellitus were recruited. The patients 

studied were in age group of 35 to 90 years with maximum 

patients in age group of 51-65 years with mean age 57.95%±4.27 

both in males and females as shown in Fig 1. 

Out of 50 prescriptions at first visit, total numbers of drugs 

prescribed were 121 which make an average of 2.42 drugs per 

prescription. Percentages of drugs by generic name were 35.5%. 

Antibiotics were prescribed in 4.1% prescriptions and injections 

were 1.6% per prescription. A total of 53.7% drugs were 

prescribed from essential drug list. 

At first follow-up after one month, two patients were lost to follow-

up and out of 48 prescriptions; total numbers of drugs were 130 

with an average number of drugs 2.76 per prescription. Drugs by 

generic name were 30.7%. Antibiotics were prescribed in 2.3% 

prescriptions and 0.7% per prescription was injections. Half of the 

drugs (50.76%) were from essential drug list. 

At second follow-up three more patients were lost to follow-up. So 

in 45 prescriptions, total number of drugs prescribed was 145 with 

an average of 3.23 per prescription indicating an increasing trend. 

30% drugs were prescribed by generic name and 50.2% drugs 

were from essential drug list. 1.3% prescriptions contained an 

antibiotic as shown. 

Average consultation time for first visit and follow-up 2 was 3.4 

minutes each and 3.32 minutes for follow-up 1. Percentage 

knowledge of correct dosage was also almost equal for all three 

visits as shown in table 2. 

Among antihypertensive drugs, ACE inhibitors were most 

frequently prescribed followed by AR blockers and β blockers at 

first visit but follow-up visits showed an increasing trend of 

prescribing AR blockers. Least prescribed drug class was 

diuretics. Among combinations, calcium channel blockers + β 

blockers was most frequently used in all three visits followed by 

combination of diuretics + AR blockers as shown in table 3. 

In hypertensive patients, majority i.e. 80% were treated with 

monotherapy in first visit, 78% in follow up- 1 and 70.82% in follow 

up- 2. Combination therapy was used in nearly equal number of 

patients at first visit  and follow up- 1 (20% and 21.6%) but use of 

combination therapy increased in follow up- 2 (29.15%) as shown 

in table 4. 

Among anti-diabetic drugs, Metformin was most frequently 

prescribed in all three visits. In combination therapy, Metformin 

+Glimipride was most frequently prescribed followed by 

combination of Vildagliptin+metformin as shown in table 5. 

After two follow-up visits at one month and three months, majority 

of study subjects continued with initial treatment. Most common 

modification to therapy was Add-on. Additions of three drugs were 

noted at follow-up visit 1and eleven drugs at follow-up visit 2. A 

total of three drugs were switched to another therapeutic class 

only in patients of hypertension as shown in table 6. 

DISCUSSION 

Prescription pattern in chronic diseases like hypertension and 

diabetes was investigated so as to gain insight into how these 

disorders are managed particularly with regards to prescription 

behaviour of physicians. The idea was to identify major points for 

future intervention in the management of these disorders as well 

as ways to avoid possible complications. 

The epidemiological distribution with regards to age and 

occurrence of diabetes mellitus and hypertension in studied 

population showed a similar pattern as reported by other 

workers.5,6 This gives us enough liberty to analyze our finding 

within the larger context despite the sample being small and 

possibly not representative. Therefore, the findings emerging out 

of longitudinal follow up of small sample of this size ends up 

usefully addressing the prescription behaviour in chronic disease 

management at secondary care level.  

A closer look of the available data about average number of drugs 

at baseline and three months shows a consistent pattern i.e. an 

increasing trend across different settings. It is possible to explain 

the pattern being due to the concomitant presence of co-morbid 

conditions and complications, so the patients may require more 

drugs than as stated by WHO. In such cases polypharmacy can 

be acceptable. It is of interest though that generic drugs and drugs 

from essential drug list were observed to be used more frequently 

in these patients than other investigators.5 Also the prescriptions 

related to antibiotic use was lower, possibly referring to lower 

levels of complications due to infectious agents or a better control 

of diabetes or both. This finding however needs to be seen with 

caution as the duration of follow up was too short to document the 

actual state of affairs.7  

Similarly the lower use of injections observed in the study as 

opposed to a higher use reported by others8  could simply be 

attributable to predominance of  Type 2 diabetes in the sample 

studied, a condition  in which treatment of choice is oral 

hypoglycaemics. Over a last couple of decades, there has been 

exponential increase in the use of antihypertensive drugs like ACE 

inhibitors, ARBs and CCBs particularly after 1990’s9 as is evident 

from present study. The situation was different before 90’s as 

diuretics and Beta Blockers were the most commonly prescribed 

drugs. As per JNC VII, diuretics are being favoured in the 

management of hypertension as they are known to enhance the 

antihypertensive efficacy of multidrug regimen to achieve blood 

pressure control.10 Diuretic as monotherapy is very infrequently 

prescribed but its use was restricted to its combination with CCBs. 

Still others have reported more frequent use of ACE inhibitors and 

CCBs11,12 as also reported in present study. Hypertension is better 

controlled by combination therapy but present study showed 

monotherapy to be more commonly prescribed than combinations. 

Greater use of combination of Metformin and Glimipride as 

compared to mono therapy was observed in our sample which 

indicates rational management of diabetes and is in consistence 
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with results reported by other researchers.13 This combination is 

most desirable and having a rational basis of use i.e. both of these 

drugs act through different mechanisms, one is Insulin sensitizer 

and other acts as Insulin secretagogue.14 Less frequent Metformin 

monotherapy and insulin use and combination of Vildagliptin and 

Metformin could be rationally explained by the nature of diabetics 

studied in different settings.5,7  

Lifelong treatment is usually necessary for persons diagnosed 

with chronic diseases like Hypertension and Diabetes. Many 

factors contribute to addition or switching of drugs. Lack of 

persistence, addition or switching is likely signal for ineffective 

treatment, intolerance or adverse drug reactions. In current study 

majority of patients continued with initial treatment. Thus 

persistence with initial drug therapy may be explained by better 

disease control and favourable tolerability profile of the drug. 

In our study, addition of another drug from different class was 

most common modification like most other investigators15,16 

(Bourgault C et al., 2001 and Vipul P et al., 2003). Switching from 

one therapeutic class to another is seen   in some hypertensive 

patients as also reported by other17 (Martie C et al 2013). Two 

most important reasons which contribute to addition or switching 

of drugs are inadequate blood pressure control and adverse 

effects (Dusing R et al., 1998).18 

 

LIMITATIONS 

Number of prescriptions studied for chronic diseases for 

Hypertension and Diabetes was low with short follow up time. 

Hence similar studies covering larger number of patients with 

longer follow up period are needed to confirm our findings. 

 

CONCLUSION  

The information gathered from the study should be a pointer to the 

trends in prescribing drugs and could serve a framework upon 

which further studies can be launched to investigate the scope for 

improvement. Educational intervention and short problem based 

training course and workshops are needed to improve prescription 

behaviour of doctors. Also adoption of international standard and 

locally comfortable guidelines on rational use of drugs can help to 

resolve such problems.  
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