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INTRODUCTION 

The 21st century has seen some major epidemiological 

transition. The communicable diseases are decreasing due 

to better health facilities and on the other hand there is a 

boom of non-communicable diseases like diabetes which 

are also called as lifestyle diseases which slowly kill a 

person from within. In India, the diabetes is presenting at 

10 years earlier than in the west. 

Diabetes is a complex chronic metabolic illness which 

requires life-long management. Approximately 537 

million adults (20-79 years) are living with diabetes. The 

total number of people living with diabetes is projected to 

rise to 643 million by 2030 and 783 million by 2045, 3 in 

4 adults with diabetes live in low- and middle-income 

countries Almost 1 in 2 (240 million) adults living with 

diabetes are undiagnosed. Diabetes caused 6.7 million 

deaths.1  

The estimates in 2019 showed that 77 million individuals 

had diabetes in India, which is expected to rise to over 

134 million by 2045. Approximately 57% of these 

individuals remain undiagnosed.2 

Drug utilisation studies may be defined as studies of the 

marketing, distribution, prescription and use of drugs in a 

society, with special emphasis on the resulting medical, 
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ABSTRACT 

 
Background: The estimated number of diabetics in India was 62.4 million in 2011 projected to rise 101.2 million by 
2030. Rational medication pattern and adherence to treatment are key components of diabetes control. Study purpose 
is to evaluate medication pattern and assess adherence to treatment.  
Methods: Prospective, observational and questionnaire-based study. Medication pattern evaluated from prescriptions 
and adherence assessed with Morisky medication adherence scale.  
Result: Total 200 prescriptions were studied. 98 (49%) and 102 (51%) were male and female respectively. Majority 
were above 60 years of age. Co-morbid conditions were found in 175 (87%) patients with hypertension (72%), being 
more common. Patients were prescribed 1216 medications. The average number of drugs per prescription was 6.20. 
Oral hypoglycemic drugs were 22.69%. Commonly prescribed drugs were anti-hypertensive (15.70%), drugs for 
coronary artery disease (10.36%), antibiotics, NSAID, PPI, vitamins and minerals (31.99%). High, medium and low 
adherence were observed in 47%, 38% and 15% of patients. Males (61%) adherence more than females in high 
adherence group.  
Conclusions: This study demonstrates the variability of drug utilization in diabetics. More than fifty percent patient 
have medium and low adherence which affects control of diabetes. Factors leading to poor adherence should be 
studied for better control of diabetes. 
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social and economic consequences. It provides highly 

valuable information, at a reasonable price, on the costs 

and effects (harmful and beneficial) of drugs.3 

Drug utilization studies that is assessment of medication 

pattern gives insight about current pattern and to identify 

the irrational pattern. Consequence of irrational 

prescribing pattern includes non-adherence. The various 

co-morbidities associated also may lead to non-

adherence. The inappropriate drugs and the adverse drug 

reactions if any may also give rise to non-adherence.4 The 

Non-adherence then leads to uncontrolled diabetes 

mellitus and hence further complications which further 

results in an increased cost of drugs and also an increased 

cost of healthcare.5  

Hence, the present study was designed to study the 

medication pattern and adherence to type -2 diabetes 

treatment at university hospital of central India.  

METHODS 

It was a prospective, observational, questionnaire-based 

study initiated after approval from institutional ethics 

committee (Reg. No. ECR/ 1155/Inst/MH/2018). It was 

conducted in diabetic clinics of university hospital of 

government medical college, Chandrapur from March 

2016 to November 2016. Inclusion criteria of study was 

adult type 2 diabetics of either gender and patients having 

malignancy or pregnancy were excluded from the study. 

A total of 200 prescriptions were studied. The data was 

obtained from the patients by direct interviews as well as 

from the prescriptions. The demographic details and co-

morbidities were noted. The medication pattern was 

evaluated from prescription. 

Face to face interview of the patients were conducted by 

using the assessment of Morisky 4-items medication 

adherence questionnaires.6 

Statistical analysis 

The statistical analysis were done by using descriptive 

statistics (percentage, mean, standard deviation). 

RESULTS 

A total of 200 prescriptions were studied, out of which 98 

were males and 102 were females, 1.03% were in the age 

group of 18-30. 2.06% were in the age group of 31-40, 

14% were in the age group of 41-50, 35.5% were in the 

age group of 51-60, majority of patients i.e., 39.5% 

belonged to the age group 61-70 while 7.73% were from 

71-80 years (Table 1). 

The following were the co-morbidities: Hypertension-

72%, dyslipidemia-44%, coronary artery disease-34%, 

neuropathy-3.6% and nephropathy-2.57%. The number of 

patients having no co-morbidities were 12.58%, single 

were 31%, more than 1 were 56% and more than 2 were 

39% (Table 1). 

The following were the medication prescribed to the 

patients: Oral hypoglycemic agents (22.69%), insulin 

(0.16%), anti-hypertensives (15.7%), drugs for coronary 

artery disease (10.36%), hypolipidemic (7.73%), drugs 

for neuropathy (0.8%) and miscellaneous like non-

steroidal anti inflammatory drugs, proton Pump I, 

vitamins, antibiotics, minerals (31.99%). The total 

number of prescribed drugs were 1216 and the average 

number of drugs per prescription were 6.204 (Table 2). 

Among the oral hypoglycemic agents, metformin 

(89.17%) was the most commonly prescribed drug 

followed by glimepiride (41.77%), gilbenclamide 

(6.18%), glipizide (4.63%). Also, in DPP4 inhibitors, 

sitagliptin was prescribed commonly (13.91%). Only 

1.03% patients were prescribed insulin. 31.5% patients 

were on monotherapy, 68.5% patients were on 

combination therapy. Average number of anti-diabetic 

drugs prescribed per patient was 1.42% (Table 3). 

Adherence was calculated by asking the patients 

questions like if they forget to take the medicines, were 

careless, stopped if felt better or vice versa. High 

adherence was 0 score while low adherence meant a score 

of 3-4, 47% patients had high adherence, 38% had 

medium adherence while 15% had low adherence. Males 

(61%) adherence more than females in high adherence 

group (Figure 1 and 2). 

Table 1: Distribution of patients as per demographic 

characteristics, (n=200). 

Characteristic N Percentage (%) 

Age groups (In years) 

18-30 2 01.03 

31-40 4 02.06 

41-50 29 14.5 

51-60 71 35.5 

61-70 79 39.5 

71-80 15 07.73 

Gender 

Male 98 49 

Female  102 51 

Number of co-morbidities 

Zero 25  12.88 

Single 62  31 

More than one 112  56 

More than two  78  39 

Co-morbidities, (n=175) 

Hypertension 146  72 

Dyslipidemia 89  44 

Coronary artery disease 69  34 

Neuropathy 7  3.6 

Nephropathy 5  2.57 
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Table 2: Distribution of medication as per prescribing 

pattern, (n=1216). 

Drugs category 
Number of drugs,  

n (%) 

Oral hypoglycemic drugs 272 (22.69) 

Insulin 002 (0.16) 

Anti-hypertensive 191 (15.70) 

Drugs for coronary artery 

disease 
126 (10.36) 

Hypolipidemics 094 (7.73) 

Drugs for Neuropathy 017 (0.799) 

Miscellaneous: NSAID,* 

PPI,** vitamins, 

antibiotics and the 

minerals 

389 (31.99) 

*NSAID- Non steroidal anti-inflammatory drugs, **PPI- Proton 

pump inhibitors, Total number of prescribed drugs: 1216, 

Average number of drugs per prescription: 6.204 

Table 3: Medication pattern of anti-diabetics. 

Class Drugs N (%) 

Biguanides Metformin  173 (89.17) 

Sulfonylurea 

Glimepiride 81 (41.77) 

Gilbenclamide 12 (6.18) 

Glipizide  9 (4.63) 

DPP-4 

inhibitors 
Sitagliptin 27 (13.91) 

Insulin  Insulin  2 (1.03) 
Monotherapy: 63 patients (31.5%), Combination therapy: 137 

patients (68.5%), Average number of anti-diabetic drugs 

prescribed: 1.42 

 

Figure 1: Levels of adherence score. 

 

Figure 2:  Assessment of level of adherence score. 

DISCUSSION 

The benefits of drug therapy to diabetic patients in terms 

of glycemic control, microvascular complications, 

cardiovascular event risk, mortality, and quality of life 

have been well established by clinical trial data.7-9 

However, it has been a challenge to quantify the 

relationship between adherence and outcomes such as 

glycemic control, disease-related events, hospitalizations, 

cost, and quality of life.5 

Diabetes being chronic debilitating disease requires 

lifelong management.10 Diet, exercise and life style 

modifications remains mainstay of diabetes management, 

regular treatment with the drugs is essential to dela 

anticipated long term complications of diabetes.11  

In our study, majority of the patients (39%) were between 

61-70 years of age group with a mean age of 57.98 years. 

These finding are in concurrence with the study 

conducted by Brahmbhatt et al and Alex et al.4,12 

The present study showed that 87% of patients had co-

morbidities and the hypertension, being the major one 

followed by dyslipidemia. Previous study have reported a 

similar observation with regard to the comorbidity in 

patients with diabetes. However, prevalence of 

hypertension has ranged from 31 to 70%.12-14 

Among the Oral hypoglycemic agents, biguanides were 

the preferred anti diabetic agents, of which metformin 

(89.17%) was the most commonly prescribed drug in 

present study.  

Metformin indeed is the first line drug in type 2 diabetics, 

as it is very effective, cheap and does not cause 
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hypoglycemia like sulfonylureas. Similarly, other studies 

have reported similar findings.4,11,14,15 The most 

commonly prescribed sulfonylureas were glimepiride 

(41.77%) followed by gilbenclamide (6.18%) and 

glipizide (4.63%). Whereas of, dipeptidyl-peptidase 4 

(DPP-4) inhibitors, sitagliptin was prescribed in 

(13.91%). Only 1.03% patients prescribed insulin. 

31.44% patients on monotherapy, 68.56% patients on 

combination therapy. 

Concomitant drug prescribed, 15.70% antihypertensive 

followed by 10.36% were drugs for coronary artery 

disease. As major comorbidities associated with diabetes 

mellitus was hypertension. Among miscellaneous group, 

NSAID, proton pump inhibitors, vitamins and minerals 

were 31.99% of total drugs. Hence, comorbidity has been 

shown to intensify health care utilization and to increase 

medical care costs for diabetes patients. 

Average number of anti-diabetic drugs prescribed per 

patient was 1.42% and average number of drugs per 

prescription was 6.02, indicates polypharmacy. Similar 

observation was found in study conducted by Kumar MA 

et al. The possible reason for polypharmacy could be due 

to comorbidity in diabetic mellitus and generally treated 

with many pharmacological agents which may leads to 

polypharmacy and drug related problems. The study of 

prescribing pattern and evaluation of the prescribing 

practice may recommend necessary modifications to 

achieve rational and cost effective medical care by 

practitioners for making medical care rational.16  

In the present study, level of adherence to anti diabetic 

medication suggested that 46.5% patients had high 

adherence, 38% had medium adherence while 15.5% 

patients had low adherence. The adherence was almost 

same in both the genders. Adherence to oral 

hypoglycemic agents in the current study was similar to 

cross-sectional study conducted by Ahmad et al.17 

However, 51.3% of patients were adherent to anti 

diabetic medication was observed in another study 

conducted in Ethiopia.18  The adherence differences stated 

in various studies observed could be due to differences in 

study settings and adherence scales used. The self-

reported measurement of adherence has the tendency of 

overestimating adherence.  

Forgetfulness is one of major contributing factors for non 

adherence to antidiabetic medication.19,20 Hence, there is 

need for regular follow-up visits, counselling sessions 

involving family member and even patient group 

campaigns. Healthcare workers home visits are likely to 

significantly improve adherence to antidiabetic 

medication, improve glycemic control and overall health 

outcomes. 

Limitation 

We could not assess diet, physical activity, self-

monitoring of blood glucose (SMBG), life-style changes 

which may affect adherence to treatment. Follow-up of 

the patients was not possible and hence the effectiveness 

of the anti-diabetic agents could not be assessed.  

CONCLUSION 

Metformin stands as an important oral hypoglycemic 

agent in management of type II diabetes mellitus as a 

monotherapy and in combination therapy. However 

whatever number of novel therapies are designed, the 

adherence to therapy is mandatory for complete control 

of disease and improvement in quality of life. This study 

has shown that the patients has poor adherence to anti- 

diabetic medication. 
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