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Abstract

Diabetes mellitus is a chronic endocrine disorder that requires long-term treatment. Non-ad-
herence to anti-diabetic drugs is common and associated with poor outcomes. Non-adherence 
leads to complications, higher incidence of hospital admissions and imposes economic bur-
den. Hence, the present study was undertaken to measure adherence to anti-diabetic medica-
tion and factors contributing to it. This cross-sectional study was conducted among patients 
on anti-diabetic medication after taking their informed consent in a tertiary care hospital in 
India. Each patient’s demographic, clinical, and treatment data along with the adherence to 
treatment has been assessed during a personal interview with each patient using Medication 
Adherence Report Scale (MARS-5). Factors contributing to medication adherence was as-
sessed using chi-square test. A total of 250 patients were recruited in the study. The mean age 
was 54 years and non-adherence to anti-diabetic medications was 21.6%.  Univariate Analy-
sis showed that marital status, education status, good glycemic control, illness >5 years had 
a statistically significant association (p=<0.05) with self-reported adherence to anti-diabetic 
medication.
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Introduction
Diabetes mellitus (DM) is a group of metabolic 
disorders characterized by hyperglycemia 
resulting from defects in insulin secretion, 
insulin action or both.1 Type 2 DM is one 
of the fastest growing health challenges of 
the 21st century and International Diabetes 
Federation estimates that about 463 million 
adults are living with diabetes worldwide. 

India stands second in the world next to 
China in terms of prevalence of DM with 
77 million living with DM in 2019, which 
is expected to raise to 101 million by 2030. 

In 2017, globally deaths due to diabetes was 
estimated to be 4 million.2

Adequate management of hyperglycemia 
in DM is important to prevent or delay 
complications and improve quality of 
life. Treatment strategies include lifestyle 
management, oral anti-diabetic drugs or 
insulin. Long-term maintenance therapy is 
recommended for all the patients. However, 
non-adherence to anti-diabetic medications 
is prevalent that ranges from 36 to 93% 
globally.3 Poor adherence to medications is 
one of the important causes of sub-optimally 
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controlled DM which results in accelerated 
development of macro and micro-vascular 
complications, thereby increase in mortality 
rate.4

The problem of non-adherence to medication 
is prevalent across various chronic medical 
conditions and has not spared DM. Many 
studies have identified various factors 
contributing to non-adherence to anti-diabetic 
medication which includes younger age, 
ethnicity, lower socio-economic status, lower 
education level and complex regimens.4 Such 
studies provide insight into the factors that are 
contributing to non-adherence to medication. 
They will also direct towards framing 
preventive interventions, so that the optimum 
therapeutic outcome can be achieved. 

Non-adherence to anti-diabetic medication 
in India ranges from 45% to 72%.5,6,7 As the 
prevalence of DM is constantly increasing in 
India, addressing the issue of non-adherence 
is of prime importance to reduce morbidity 
and economic burden. In this regard, the 
present study was undertaken to measure 
adherence to anti-diabetic medications and 
factors contributing to the same. The results 
of the present study would indicate the 
predictors of non-adherence that would help 
in framing prevention strategies.

Methods
The study was conducted after obtaining 
approval from the Institutional Ethics 
Committee of Bangalore Medical College 
and Research Institute. Informed consent was 
obtained from each patient before the study.	

This analytical cross-sectional study was 
conducted over a period of 3 months from 
September to November 2018, at Diabetic 
Clinic in Department of Medicine of Victoria 
Hospital, attached to Bangalore Medical 
College And Research Institute, Bengalore, 

which works on Tuesdays and Thursdays 
every week. 

Based on previous study by Kavitha et al, 
non-adherence to anti-diabetic medication 
was noted in 28% of diabetic patients.6 The 
sample size was calculated considering 
prevalence as 28%, relative precision of 20% 
and confidence interval 95% as 250. 

Patients diagnosed with Type 2 DM 
attending Diabetic Clinic being treated 
with anti-diabetic medications at least for 3 
months and who provide Informed Consent 
were included in the study. Patients were 
selected as per computer generated random 
numbers. Demographic, clinical and 
treatment related data was recorded in the 
study proforma. Patients taking more than 
1 anti-diabetic medication were said to be 
receiving polytherapy. Patients with HBA1c 
≤7 is considered to be under good glycemic 
control. Their adherence was assessed using 
Medication Adherence Report (MARS-5) 
scale. The influence of demographic and 
clinical variables on self-reported adherence 
was evaluated. 

Medication adherence report scale
(MARS-5) are:
1.	 I forgot to take my diabetes medicines 
2.	 I altered the dose of my diabetes medicines 
3.	 I stopped taking my diabetes medicine 

for a while 
4.	 I decided to miss out a dose of my diabetes 

medicine 
5.	 I took less diabetes medicine than 

instructed

Patients answer each question with:
Always = 1 point
Often = 2 points
Sometimes = 3 points
Rarely = 4 points; Never = 5 points. 
Score of 25 is taken as adherent to medication
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Statistical Analysis
Data were analyzed using Microsoft Excel 
sheet and Vassar Stats. The data collected were 
subjected to descriptive analysis to evaluate 
the adherence to anti-diabetic medications. 
Results were expressed as percentages, as 
mean ± standard deviation for continuous 
parametric variables. Comparisons between 
the adherent and non-adherent groups were 
performed using Chi-square test was applied 
to test the association between groups. A 
p-value < 0.05 is considered statistically 
significant.

Results and Discussion
Medication adherence is the most important 
part of chronic disease management.8 
Adherence is concerned about the extent to 
which the patient achieves an agreed upon 
treatment without close supervision.9 Low 
adherence to prescribed medical interventions 
is a complex problem, especially for 
patients with a chronic illness because of 
its association with increased emergency 
room visits, hospitalizations and suboptimal 
clinical outcomes, which in turn leads to 
increased burden on the health care system.10

Non adherent diabetic patients are at 
increased risk of development of micro and 
macro vascular diseases, hospitalizations 
and death. Yet, many patients fail to adhere 
to treatment recommendations.9 Hence, the 
present study was undertaken to assess the 
extent and factors influencing adherence 
behaviour to anti diabetic medications in our 
centre, so that preventive strategies can be 
framed.

Total of 250 patients were included in the 
study. Mean age of the patients was 54 years 
and included 121 males and 129 female (table 
1). 200 patients were married and 50 were 
either single or separated. 179 of them had 
polytherapy and 71 had monotherapy. 78.4% 

of the patients were adherent to antidiabetics 
and 21.6% were non-adherent (Table 1).

Non adherence to anti diabetic medications 
was seen among 21.6% of the study patients. 
Dimatteo MR’s quantitative review on studies 
regarding medication adherence over 50 
years, concluded that average adherence to 
medications among the patients with chronic 
disease was 76.3% and of diabetic patients 
was 67.5%.11 In the present study, adherence 
to anti diabetic medications was 78.4%. 
The higher frequency of adherence noted 
in the present study could be due to various 
reasons. The assessment of adherence in the 
present study was subjective based on patient 
recall about medication intake. The study 
was conducted in a single centre and study 
participants were from diabetic speciality 
clinic, where regular medication counselling 
is provided. The patients receive free anti 
diabetic medication in the study centre which 
reduces the cost related non adherence. 

We noted a significant association between 
level of education and medication adherence, 
which was consistent with other studies.11,12,13A 
qualitative review by Jin et al, has quoted 
that education level may or may not be 
associated with adherence to medication. 
Educated patients are more likely to know 
the consequences of non-adherence to 
medication and the associated complications 
of diabetes.14 Hence, may tend to adhere to 
their medications. However, it has been also 
proposed that patients with lower educational 
level might have more trust in physicians 
advice and be adherent to medications.8

This study noted that T2DM patients with 
longer duration of illness (> 5 years) were 
more adherent which was similar to other 
studies.15,16,17A study conducted in Uganda 
reported that patients with DM for >3years 
were adherent to medication and the author 
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also opined that patients with longer duration 
of illness will have frequent visits to health 
care professionals which may improve their 
understanding about the disease that in-turn 
improves adherence.16

As shown in Table 2 patients who were 
married were significantly adherent to anti 
diabetic medication as compared to unmarried 
patients (p=0.025).  Patients with DM 
>5 years were significantly adherent to anti 
diabetic medication as compared to patients 
who had DM for <5 years (p=0.0056). 
Patients who had achieved target glycaemic 
control (HbA1c <7) were significantly 
adherent to anti diabetic medication as 
compared to patients who had not achieved 
target glycaemic control (0.0013). Educated 

patients were significantly adherent to 
anti diabetic medication as compared to 
uneducated patients (p=0.0005).

Moreover, 28% of the study population were 
on monotherapy, while 72% were on multiple 
drugs. Among this, 23% on monotherapy 
and 55% on polytherapy were adherent 
to medications. In the meta analysis17 by 
Claxton AJ et al on associations of dose 
regimens with medication adherence reported 
that medication adherence to single dose was 
79% which reduced to 51% with 4 doses. 
This indicates 10% decrease in medication 
adherence with each additional daily dose. 

In contrast, Kirkman et al18 studied the 
adherence pattern of >200,000 patients on 

Table 1. Characteristics of the Patients Assessed for 
Adherence to Anti-diabetic Medications (n = 250)

Variable A Number of pa-
tients

Percentage (%)

Age in years (mean) 54.14±6.97
Gender
1. Male
2. Female

121
129

48
51.6

Education Status
1. Uneducated
2. Educated

37
213

14.8
85.2

Marrital Status
1. Married
2. Unmarried

200
50

80
20

Residence 
1. Urban 
2. Rural

138
112

55.2
44.8

Family history (type 2 DM) 
1. Yes
2. No

66
184

26.4
73.6

Adherence to anti diabetic medica-
tions
1. Adherent 
2. Non adherent

196
54

78.4
21.6

Duration of treatment in years 4.75+/-1.52 years
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anti-diabetic medication, reported that total 
daily pill burden was positively associated 
with medication adherence. For every 
additional pill taken per day, the medication 
adherence increased by 22%. Our study also 
showed similar results, where patients on 
multiple drugs were more adherent which 
could be due to better medication counselling 
and free medications.
Majority of the patients with good glycaemic 
control were significantly adherent to 
medications. It is self-explanatory that being 
adherent to the drug regimens will improve 

glycaemic control. The association of 
adherence with glycaemic control has been 
established by many studies.4,19 However, 
apart from medication adherence, many other 
factors like diet, exercise, etc also are known 
to influence glycaemic control of the patients.

This study shows that there was significant 
adherence to medications among married 
people.  Marital status has positive influence 
on the medication adherence because of the 
help and support from the spouse. However, 
association between the marital status 

Table 2.Comparison of Characteristics of Patients Assessed 
for Adherence to Anti-diabetic Medications (n = 250)

Characteristics Adherence 
(n=196)

Non-Adher-
ence (n=54)

p value

Age 
1. <50years
2. >50years

49
147

18
36

0.220

Gender
1. Male
2. Female

98
98

23
31

0.334

Residence 
1. Urban 
2. Rural

112
84

26
28

0.238

Marrital Status
1. Married
2. Unmarried

151
45

49
5

0.025*

Duration of Diabetes
1. <5years
2. >5years

89
107

36
18

0.0056*

Therapy#
1. Monotherapy
2. Polytherapy

58
138

13
41

0.42

Gylcemic Control
1. No
2. Yes

87
109

11
43

0.0013*

Education Status
1. Educated
2. Uneducated

175
21

38
16

0.0005*

 #monotherapy = 1 drugpolytherapy = >1drug. 
Analysed using Chi square test, *P- value < 0.05 considered as significant
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and medication adherence is found to be 
controversial. Jin et al has reported that the 
association of marital status and medication 
adherence is disease specific.14

Age was not identified as a contributing 
factor for adherence in the present study. But 
generally other studies have reported younger 
age to be less adherent to medication.20 In 
the present study, we also noted the same 
trend that patients more than 50years were 
more adherent, though the results were no 
it statistically significant. Gender, place 
of residence and number of drugs did not 
influence the adherence behaviour of the 
patients.

The study had few limitations. It was based 
on the self-report assessed by a questionnaire, 
which could be over/under estimation of the 
adherence to medication.  Generalisability of 
the results is limited as it was conducted in a 
single centre and in a specialty clinic.

Conclusion
In the present study, 78.4% were of the 
patients were found to be adherent to anti-
diabetic medication. Patients with higher 
education level, glycaemic control, duration 
of illness for more than >5 years and married 
patients were found to be significantly 
adherent to anti-diabetic medication. There 
is a need in our hospital to frame preventive 
strategies that focuses more on patients with 
lower education level, unmarried patients as 
well as newly diagnosed uncontrolled diabetic 
patients. Regular medication counselling and 
improving interaction between doctor and 
patient may improve adherence to antidiabetic 
patients. 
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