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Abstract: 
Background: Diabetes mellitus is a chronic metabolic disorder characterised by hyperglycemia due to decreased 
insulin secretion from pancreas or due to insulin resistance Elderly population above 65y ears finds it immensely 
difficult to adhere to pharmacotherapy and exercise. The aim is to study the adherence to antidiabetic drugs among 
people above 65 years of age and to find the association between adherence and HbA1c values in geriatric patients. 
Methods: Prospective observational study was done in diabetic patients attending Geriatric Outpatient department 
of the concerned hospital. The study protocol included 130 patients aged 65 years and above who were diagnosed 
with diabetes mellitus atleast for 1 year. The sociodemographic factors and the medication details from the 
prescriptions were entered into a proforma. Informed consent was obtained from individual patients before 
obtaining their prescription data. A 4 point Morisky Medication Adherence Scale (MMAS-4) was administered 
to the patients who then recorded their responses. Data analysis was done using SPSS 19.The data was tabulated 
on Microsoft excel sheet and analyzed by the Statistical Package for Social Sciences (SPSS, version 19). 
Results: A total of 130 patients aged greater than 65 years were entered into the study of which 40%(52) were 
males and 60% females(78) .The maximum age was 91 years and  mean age was 70  years. The mean duration of 
diabetes was 8.4 yrs. The mean fasting blood sugar was 132mg/dl ±53.6 .The mean postprandial blood sugar 
values were 205±70 mg/dl with maximum and minimum values at 469 mg/dl and 112 mg/dl respectively. HbA1c 
average value was 7.28±1.32 % with 13% being the highest value observed.  The most common class of 
antidiabetic drugs prescribed were biguanides (metformin) followed by sulfonyl ureas, The adherence scores were 
high (score 3-4) for 11 patients (8.4%) and 119 (score 0-2) patients where nonadherent. glycemic control was 
achieved in 25 patients (19.2%) Younger age group (45.4%) showed higher adherence scores and the older age 
group had low scores. Out of 11 patients with high adherence scores, males (11%) outnumbered the females 
(6.4%). High adherence scores were seen in people with fewer number of comorbidities (9.7%). The adherence 
scores decreased with increasing duration of disease and treatment. 91.2% patients with disease duration greater 
than 20 years showed low adherence. 89% patients with lower frequency of administration showed high 
adherence. The presence of insulins decreased the adherence scores i.e., only 1 patient with insulins prescribed 
showed high adherence. Patients with combination therapy had high adherence scores (95.8%) and those  who 
had to take more than 5 drugs showed lower adherence levels (91%). 
Conclusion: This study helps us in understanding the need to focus on  patient communication, counselling 
regarding therapy and individually tailored therapeutic interventions. Assessment of adherence by indirect 
methods can be done from time to time which ultimately impact survival and reduces complications. 
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Introduction

The incidence of diabetes mellitus, characterized by 
metabolic dysfunction, is on the ascent, contributing 
to an expanding public health challenge. The 
increase in type 2 diabetes is concomitant with the 
prevalence of obesity, hypertension, and a growing 
elderly demographic. Typically, initial treatment 
involves monotherapy with oral hypoglycemic 
agents (OHAs). However, given the progressive 

nature of the disease, a majority of patients will 
eventually necessitate combination therapy, 
incorporating injectable treatments either as 
monotherapy or part of a polytherapy approach. The 
efficacy of the prescribed regimen, encompassing 
medications and lifestyle modifications, relies on 
strict adherence.[1] Low adherence is seen in  
patients with chronic conditions especially if there is 
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associated other lifestyle diseases or autoimmune 
diseases like arthropathy than those with acute 
conditions; this is due to the chronic  nature of these 
diseases and the  adherence reduces rapidly after the 
first 6 months of therapy.[2]  

Causes of low adherence to medication are many 
and these include patient factors, prescription factors 
and prescriber factors. Thus, the overall 
management of type 2 diabetes should address 
pharmacotherapy as well as adherence Adherence is 
a term employed to depict the degree to which an 
individual's actions—such as taking medication, 
adhering to a specific diet, or implementing lifestyle 
changes—align with the recommended guidelines 
from a healthcare provider.[3] The behaviour of 
medication adherence is often categorized into two 
primary concepts: adherence and persistence. While 
closely related in concept, adherence pertains to the 
intensity of drug use over the course of therapy, 
whereas persistence is concerned with the overall 
duration of drug therapy.[4] It was reported that even 
a single episode of hypoglycaemia can lead to 
medication discontinuation. The problem of 
discontinuation was greater in people with 
hypoglycemic episodes than in people with no such 
events.[5] 

The Brief Medication Questionnaire addresses both 
the patient's approach to medication intake and any 
impediments to adherence. They assess how patients 
have taken the medicine previously, how efficacious 
the drug is, any unpleasant effects, ability to recall 
respectively[6]. This questionnaire is time 
consuming as it screens the patient in 3 categories 
and the drug regime given previously have to 
reviewed.[7]. Hill-Bone Compliance Scale-  A 4 
point likert scale  assessing the medication intake, 
promptly keeping appointment and sodium intake. It 
is mainly used for hypertension.[8] 

Medication Adherence Questionnaire (MAQ). The 
MAQ is also known as the 4-point Morisky 
Medication Adherence Scale (MMAS-4) or Morisky 
Scale. One of the most widely used adherence scale, 
it consists of 4 items which can be answered by all 
categories of patients and can cover many diseases. 
It saves time and is easy to administer.[9] 

The Medication Adherence Scale (MMAS) is a self-
reported instrument designed to measure 
medication-taking behaviour in the context of a 
specific health issue. It comprises four items, each 
assigned a score of  “Yes” = 0 and “No” = 1. The 
total score, obtained by summing these items, ranges 
from 0 to 4. Adequate adherence is obtained when 
all the answers are ‘No’ and the score is 0.[10] 

Materials and Methods 

Prospective observational study was done in diabetic 
patients attending Geriatric Outpatient department 
of the concerned hospital from   January 2018 to 

June 2018. The study protocol included 130 patients 
aged 65 years and above who were diagnosed with 
diabetes mellitus atleast for 1 year. The 
sociodemographic factors and the medication details 
from the prescriptions were entered into a proforma 
which is then copied to Microsoft Excel. Informed 
consent was obtained from individual patients 
before obtaining their prescription data .Ethical 
clearance was obtained from institution based 
ethical committee and confidentiality of patients 
were maintained throughout the study. A 4 point 
Morisky Medication Adherence Scale (MMAS-4) 
was administered to the patients who then recorded 
their responses.  

Statistical Analysis 

Data analysis was done using SPSS 19.The data was 
tabulated on Microsoft excel sheet and analyzed by 
the Statistical Package for Social Sciences (SPSS, 
version 19) 

Results 

A total of 130 patients aged greater than 65 years 
were entered into the study of which 40%(52) were 
males and 60% females(78) (Table 3).The 
maximum age was 91 years and  mean age was 70  
years. The mean duration of diabetes was 8.4 yrs. 
The mean fasting blood sugar was 132mg/dl ±53.6 
with maximum and minimum values at 433mg/dl 
and 69mg/dl respectively. The mean postprandial 
blood sugar values were 205±70 mg/dl with 
maximum and minimum values at 469 mg/dl and 
112 mg/dl respectively. 

HbA1c average value was 7.28±1.32 % with 13% 
being the highest value observed.  The most 
common class of antidiabetic drugs prescribed were 
biguanides (metformin) followed by sulfonyl ureas, 
The adherence scores were high (score 3-4) for 11 
patients (8.4%) and 119 (score 0-2) patients where 
nonadherent. glycemic control was achieved in 25 
patients (19.2%) Younger age group (45.4%) 
showed higher adherence scores and the older age 
group had low scores. Out of 11 patients with high 
adherence scores, males (11%) outnumbered the 
females (6.4%). High adherence scores were seen in 
people with fewer number of comorbidities (9.7%). 
The adherence scores decreased with increasing 
duration of disease and treatment. 91.2% patients 
with disease duration greater than 20 years showed 
low adherence. Adherence decreased with 
increasing frequency of medication administration. 
89% patients with lower frequency of administration 
showed high adherence. The presence of insulins 
decreased the adherence scores i.e., only 1 patient 
with insulins prescribed showed high adherence. 
Patients with combination therapy had high 
adherence scores (95.8%) and those  who had to take 
more than 5 drugs showed lower adherence 
levels(91%).
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Table 1: Gender distribution and adherence 
Gender Low score (0-2) High score (3-4) Total 

Male 46 6 52 
Female 73 5 78 
Total 119 11 130 

Table 2: Age distribution and adherence 
Age group Score (0-2) Score (3-4) Total 

65-70 69 5 74 
71-80 44 4 48 
81-90 5 2 7 
91-100 1 0 1 
Total 119 11 130 

 

Table3: Duration of disease 
No of comorbidities Low Score (0-2) High score (3-4) Total 

≤ 2 83 9 92 
≥3 36 2 38 

 119 11 130 
Adherence and number of comorbidities 

Duration (yrs) Low score High score Total 
1-20 114 11 125 
21-40 5 0 5 

 119 11 130 

Table 4: Combination therapy and monotherapy 
Frequency Low adherence High adherence Total 

BD 8 65 73 
TDS 3 54 56 

 11 119 130 
Frequency of medication administration 

Type of therapy Low score High score Total 
Monotherapy 95 10 105 

Combination therapy 24 1 25 
 119 11 130 

Table5: Presence of injectables/insulin 
Injectables /insulin Low score High score Total 

No 96 10 106 
Yes 23 1 24 

 119 11 130 

Table 6: Total number of drugs in the prescription 
Total drugs Low score High score Total 

1-4 65 6 71 
5-8 54 5 59 

 119 11 130 
 
Association between adherence and HbA1c 
values: Since the p value is greater than 0.05,it can 
be concluded that there is no association between 

adherence and glycemic control as measured using 
HbA1c.

Table 7: Adherence scores of patients with uncontrolled and controlled glycemic status 
Adherence score HbA1c< 6.5 HbA1c> 6.5 Total 

Low (0-2) 24 95 119 
High(3-4) 1 10 11 

Total 25 105 130 
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Discussion 

In this study it was observed that only 8.4% patients 
were adherent to antidiabetic treatment and the rest 
had lower adherence scores and 19.2 % patients 
showed good glycemic control.[11] Previous studies 
showed adherence to drugs  as 51.2%  (20) and 
30%.[12] The lower scores in our population maybe 
due to their increased ages since we included only 
people above 65years of age. Younger age group 
showed higher adherence than older age group 
similar to previous studies where the younger group 
(65-73 yrs) showed higher adherence.[13] This 
reiterates the previous statement that adherence 
scores are lower in our inclusive population. This 
may be due to multiple factors like frailty, 
dependence on family members for support both 
physically and financially. Males showed higher 
adherence than females in contrast to previous 
studies where females were more adherent than 
males(51.4%).[14] Females are more burdened with 
family responsibilities than males especially in 
Asian countries, so the focus on medication taking 
takes a back seat in their lives. Patients taking more 
than 5 medications showed lesser adherence in 
contrast to previous study where higher the number 
of  medications  taken, higher was the adherence 
which is probably due to confusion arising from 
handling multiple medication strips and bottles or 
probably lack of careful administration by 
caretakers. Duration of disease greater than 20 years 
brought down the adherence scores in contrast to a 
study which showed no relationship between 
duration and adherence.[15] It can be pointed out 
that adherence to any chronic condition is highest 
during the first year of therapy owing to good 
communication by medical practitioners and 
pharmacists whereas these tend to wane as duration 
increases. When the number of coexisting 
comorbidities and pill burden increases, adherence 
decreases which is in contrast a previous study 
which showed increased adherence.[16] The 
adherence for lesser frequencies of administration 
were  good similar to previous studies where OD 
dosing showed 74 % adherence.[17] The presence of 
insulins decreases adherence to therapy.[18] One 
reason maybe the cost and all geriatric patients are 
dependant financially on their  children, and another 
reason can be the cumbersome handling of the vials 
and syringes by frail old patients. The average 
HbA1c was 7.2(±1.3) whereas in previous study it 
was an average HbA1c of 8.8(±1.4)[19]. 

Limitations 

Since the study only measured the glycemic 
response once ,more follow up are needed to 
establish adherence and HbA1c relationship. This 
study does not take into account the socioeconomic 
status of patients, their dependency on family 
support etc. which have a direct relationship with 
adherence. Whether the patients were given diabetes 

education promptly in the beginning and in between 
visits have not been clearly recorded. 

Conclusion 

Optimal adherence to medication regimen is an 
important predictor of clinical outcome. This study 
helps us in understanding the need to focus on  
patient communication, counselling regarding 
therapy and individually tailored therapeutic 
interventions. Assessment of adherence by indirect 
methods can be done from time to time which 
ultimately impact survival and reduces 
complications. Since diabetes is a global silent 
killer, it is imperative that therapy adherence has to 
be assessed in order to lessen its impact on 
healthcare and population. There is a need to educate 
people in order to improve their knowledge attitude 
and practices towards diabetes and to address areas 
which we have not explored in our study. 
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