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Abstract 

Background: Medication adherence is the extent to which a patient’s medication taking behavior coincides 

with intention of the physician. The aim of the study was to evaluate self reported medication adherence and 

to identify factors related to poor adherence in type-2 Diabetes mellitus and make them adherence to the 

medication to prevent complications. 

Methods: A 6 months Cross sectional study was conducted at Narayana Hrudayalaya-MallaReddy 

Hospital(tertiary care ) with 150 Diabetic patients to assess the adherence to medication. Adherence was 

measured by using 8-item Morisky Medication Adherence Questionnaire consisting of 8questions. Other data 

such as patient demographics, family history, duration of DM, smoking & alcoholic, BMI, comorbidities and 

treatment were also collected  from patient medical records. 

Results: A total of 150 patients were recruited in the study and they were assessed for their adherence rate in 

three reviews. Approximately 60% of patients in the study were non-adherent in first review and 10% of 

patients in the study were non-adherent in second review and 6.66% of patients in the study were non-

adherent in third review. Age from 40-49years(30.66%) were more nonadherent and duration 

<6months(33.33%) were more and Whereas  37.33% of obese patients and 33.33% over weight patients were 

observed and comorbidities were 48.66%  

Conclusion: Adherence to medication in T2DM patients in the tertiary care hospital was found to be 

poor.This is a cause of concern, because nonadherence could lead to a worsening of disease.Improving 

medication knowledge by paying particular attention to different age groups and patients with comorbities  

could help to improve adherence. 
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Introduction 

The epidemic of type 2 diabetes mellitus (T2DM) 

has become a major concern because it affects all 

age groups. The incidence of diabetes was 

estimated to have risen by 55% between 1995 and 

2010.
1
 The global figure is set to rise from 220 

million in 2010 to 300 million in 2025,
2
 further 

demonstrating the large impact of T2DM on the 

growing population. It is not surprising that 

T2DM is, at present, one of the most prevalent 

chronic diseases. Interestingly, it is strongly 

associated with obesity and a sedentary lifestyle
3
; 

thus, lifestyle modification is an important step in 

addressing this issue. However, controlling blood 

glucose through lifestyle modification alone is a 

challenging feat; therefore, a more rapid method 

of controlling blood glucose is required. The use 

of medication is thus vital in the management of 

T2DM. However, the effectiveness of the 

treatment is largely dependent on the level of 

adherence toward prescribed medication.
4 

Adherence is defined as the extent to which a 

person’s behavior in terms of taking medications, 

following diets, or executing lifestyle changes 

coincides with medical or health advice.
5
 Apart 

from lifestyle modifications, adherence to 

medication treatment is essential in order to obtain 

the full therapeutic benefit of diabetes 

management. Adherence with regard to 

medication is a serious problem especially for 

patients with chronic diseases such as T2DM, 

hypertension, ischemic heart disease, and 

bronchial asthma. Previous work on patients with 

diabetes mellitus, asthma, and hypertension in a 

primary health clinic in Malaysia demonstrated 

that more than half of the study population was 

nonadherent to their medication.
6 

Current methods used to assess adherence have 

been through the use of direct or indirect 

techniques. However, at present, there is no gold 

standard available for measuring medication 

adherence. Interestingly, questionnaires have been 

found to provide a more accurate assessment of 

adherence in comparison with other methods such 

as pill counts or biological assays.
7
 They provide 

greater sensitivity and specificity than any other 

technique.
8,9 

Adherence to medication is influenced by several 

factors such as lack of information, complexity of 

regimen, concomitant disease, perceptions of 

benefit, side effects, medication cost, and 

emotional well being.
10,11

 A few studies have also 

identified age as a factor that influenced 

adherence.
11-13

 However, race and sex were not 

consistently associated with the level of patient 

adherence.
14

 A diabetic patient with other 

concomitant disease usually requires several drugs 

to achieve glycemic goals and clinical targets. The 

complex regimens often required to achieve the 

desired level of glycemic control poses a 

challenge for patients.
13,15

 Therefore, this study 

was performed to assess adherence to medication 

among T2DM patients at primary health clinics 

and to identify the factors associated with 

nonadherence. 

Adherence was measured using the eight-item 

Morisky Medication Adherence Scale (MMAS-

8)6, translated into Brazilian Portuguese (chart 1) 

and validated for the present study. To obtain 

conceptual equivalence, the MMAS-8 was 
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translated in accordance with the 

recommendations for translation and cultural 

adaptation of Beaton et al.14, Wild et al.15, which 

require the translation and back-translation by 

bilingual translators, some of which are 

independent. After evaluation and approval by the 

author of the scale, the translated version was 

tested in a group of 20 patients with hypertension 

to check for understanding of the questions in 

accordance with its original meaning. The 

questions were understood identically by all, and 

subsequent alterations were not considered 

necessary
 (9)

. 

The MMAS-8, an update with greater sensitivity 

of the four-item scale published in 1986 and 

considered the most commonly used self-reporting 

method to determine adherence, contains eight 

questions with closed dichotomous (yes / no) 

answers, designed to prevent the bias of positive 

responses from patients questions asked by health 

professionals, by reversing the responses related 

to the interviewee’s adherence behavior6,16. 

Thus, each item measured a specific adherence 

behavior, with seven questions that must be 

answered negatively and only one positively, with 

the last question being answered according to a 

scale of five options: never, almost never, 

sometimes, often, and always
 (10)

. 

The degree of adherence was determined 

according to the score resulting from the sum of 

all the correct answers: high adherence (eight 

points), average adherence (6 to < 8 points) and 

poor adherence (< 6 points) 17. In this study, 

patients were considered adherent when they had 

a score equal to eight in the MMAS-8. To assess 

the internal consistency, we used the item-total 

correlation and Cronbach’s alpha
 (11)

. 

In this context, the most widely used method of 

adherence assessment is the Morisky Medication 

Adherence Scale (MMAS 4- item version)5. 

Recently, a new eight-item scale (MMAS-8), 

which has greater reliability (a = 0.83 vs. = 

0.61)6, created with the objective of determining 

adherence to antihypertensive treatment, was 

developed from the MMAS-4 and supplemented 

with additional items designed to address several 

aspects of adherence behavior. In Brazil, studies 

evaluating non-adherence with the new scale are 

still recent and scarce
(12)

. 

 

Factors Affecting Medication Adherence 

Age by itself is not a determining factor in 

medication no adherence. Rather, there are many 

factors that may combine to render older persons 

less able to adhere to their medication regimens. 

However, there is evidence to suggest that with 

the proper motivation, education, and support, 

older persons can overcome many barriers to 

medication adherence 
(13)

. 

 

The Five Dimensions of Adherence 

Adherence is a multidimensional phenomenon 

determined by the interplay of five sets of factors, 

termed "dimensions" by the World Health 

Organization: 

1. Social/economic factors 

2. Provider-patient/health care system factors 

3. Condition-related factors 

4. Therapy-related factors 

5. Patient-related factors 
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1. Social and Economic Factors 

Low literacy, lack of health insurance coverage, 

poor social support, family instability, and 

homelessness are the most consistently reported 

factors to impact medication adherence (Krueger 

et al., 2005). People who have social support from 

family, friends, or caregivers to assist with 

medication regimens have better adherence to 

treatment. Unstable living environments, limited 

access to health care, lack of financial resources, 

cost of medication, and burdensome work 

schedules have all been associated with decreased 

adherence rates. The amount of education a 

person has may influence adherence; however, 

understanding the importance of the treatment and 

the treatment instructions may be more important 

factors than level of education 
(14)

. 

 

2. Health Care System-Related Factors 

The quality of the doctor-patient relationship is 

one of the most important health care system-

related factors impacting adherence (Krueger et 

al., 2005). A good relationship between the patient 

and health care provider, which features 

encouragement and reinforcement from the provi-

der, has a positive impact on adherence (Krueger 

et al., 2003). Poor provider communication 

concerning the benefits, instructions for use, and 

side effects of medications can also contribute to 

no adherence, especially in older adults with 

memory problems 
(15) 
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3. Condition-Related Factors
 

Medications have to be taken indefinitely for 

many chronic illnesses, and adherence to such 

treatment regimens often declines significantly 

over time (Berger et al., 2004). This is especially 

true for chronic illnesses that have few or no 

symptoms - e.g., high blood pressure, 

osteoporosis, and hyperlipidemia and lack the  

cues  that may remind people to take their 

medication. Without symptoms, a person may not 

be motivated to adhere to a treatment regimen. It 

is important that the older adult understand the 

illness and what will happen if it is not treated 
(16).

 

 

4. Therapy-Related Factor 

The complexity of the medication regimen, which 

includes the number of medications and number 

of daily doses required; duration of therapy; 

therapies that are inconvenient or interfere with a 

person's lifestyle  and medications with a social 

stigma attached to its use  have been associated 

with decreased adherence. 

When medications such as antidepressants, are 

slow to produce effects, the older person may 

believe the medication is not working and may 

stop taking it (Tabor and Lopez, 2004). If 

administration of a medication requires the 

mastery of specific techniques, as with injections 

and inhalers, adherence may also be affected. 

Medication side effects can decrease adherence if 

patients believe they cannot control or manage 

them 
(17)

  

5. Patient-Related Factors 

Physical impairments and cognitive limitations 

may increase the risk for no adherence in older 

adults 
(18)

. 

 

Materials and methods 

This cross-sectional survey was performed within 

a 6-month period in Malla Reddy hospital and 

Narayana Hrudayalaya Hospital is a 300 bedded 

tertiary care hospital with departments like 

Cardiology, Neurosurgery, General Medicine, 

neurology, nephrology, gastroenterology, 

orthopedics, urology, gynecology etc., with a 

prime focus on variety of patient care processes 

including safe administration of medications. It is 

situated in the heart of the city with basic 

objective of providing treatment to diseases. 

The sample size of the study was 150. Patients 

were included after they gave both oral and 

written informed consent. Patients who were 

included in the study were identified through a 

systematic random sampling of every fifth T2DM 

patient who attended the clinic based on their 

scheduled appointments as well as inclusion and 

exclusion criteria. Patients who were included 

were all T2DM patients over 20 years of age, with 

ongoing treatment. Patients who had incomplete 

medical records, who had mental problems, or 

who were not able to answer the questionnaire 

were excluded. Interviews were conducted to 

obtain patient demographic data, medication 

knowledge, and assessment of adherence through 

the 8- item Morisky medication adherence scale. 

Comorbidities included in the study were 

hypertension, dyslipidemia, or both. 
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The medication knowledge consisted of eight 

specific items of information regarding the 

patient’s medication: name, dose, frequency, 

indication, how the patient administered the 

medication and etc., The knowledge score was 

calculated based on the number of questions 

answered correctly. Each correct answer was 

given a score of “1,” with a total score of “8”. The 

medication knowledge was then calculated as a 

percentage of correct answers. Patients were 

assessed by using 8-item Morisky Scale and the 

patients who were low and moderately adherent, 

they were counselled about the proper use of 

medications and its importance and the patient 

information leaflets were provided and they were 

advised for further reviews. Patients were again 

assessed to know their adherence during their 

further visits. Approval from the Institutional 

Ethics Committee and permission from the 

hospital before starting the study. 

 

Statistical analysis 

Data obtained from the study was entered in 

EXCEL SHEET. Results was summarised using 

EXCEL form and data analysis was carried out by 

differentiating based on age, gender, duration of 

diabetes, occupational status, habit of smoking & 

alcohol, educational status, family history,BMI, 

only diabetes & diabetes with comorbids, oral Vs 

insulin and calculate the adherence rate. 

 

Results 

All the patients who were invited to participate in 

the study agreed to participate. A total of 150 

patients between 18 and 84 years of age were 

included in the study. Reviewing the demographic 

data, it was found that 30.66% of the patients were 

aged 40-49 years. Whereas 37.33% of obese 

patients and 33.33% over weight patients were 

observed, greater extent in my study. In this study 

the comorbidities obsereved were hypertension, 

dyslipidemias and asthma etc along with diabetes 

mellitus. The patients with comorbidities were 

48.66% and only diabetes were 51.33%.   

Medication adherence is a key component of 

treatment for patients with diabetes. This study 

found gradual increases of medication adherence 

in diabetic patients, the patient medication 

adherence is evolved through 8-item Morisky 

medication adherence scale in three time visits of 

patients presence, comparing the first visit to third 

visit, the patients were adherent more by the 

clinical pharmacist giving of patient counseling, 

remainders about medication taking for 

forgetfulness, health education, dietary approach 

and complications 
(29)

. In our study total patients  

150 members were present, in that second visit are 

as 80 (remaining 70  patients are no response) ,in 

third visit  55 patients are present (remaining 

70+25 patients are no response) in the first visit 

low medication adherence peoples were 60% 

,when it compared to with second 10% ,third visit 

6.66% This means that for many diabetic patients, 

medication adherence was  improved. This result 

is slightly similar to what has been reported from 

Malaysia (53%). However, the lack of standard 

measurements prevents comparisons being made 

between studies and across populations. 

 The overall rate of good adherence to antidiabetic 

agents (42%) and medium adherence (68%) was 
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slightly similar to the french population based 

study, good adherence (39%) and medium 

adherence (49%) among patients of national 

health insurance system.
(27)    

 

Table 1 : Age distribution of the patients  

Age in years Males Females 

Total 

n=150 Percentage% 

20-29 1(0.66%) 1(0.66%) 2 1.33% 

30-39 14(9.33%) 15(10%) 29 19.33% 

40-49 17(11.33%) 29(19.33%) 46 30.66% 

50-59 7(4.66%) 25(16.66%) 32 21.33% 

60-69 11(7.33%) 24(16%) 35 23.33% 

70-79 2(1.33%) 0(0%) 2 1.33% 

80-89 1(1.33%) 3(2%) 4 2.66% 

Total   150  
 

 

Figure.1: Total number of patients with average age group 

A total of n=150 diabetic patients were 

participated in our study ,out of 150 ,majority of 

population were females n=99 and males were 

n=51 .out of 99 female diabetic  patients with 

average age group of 40-49 years n=29(19.93%) 

were more and male diabetic patients with average 

group of 40-49 years n=17(11.3%) out of 51 male 

diabetic patients, the reason for more female 

diabetic patients may be due to obesity, 

physiology, and life style conditions.  
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Table 2: Duration of the patients suffering from diabetes: 

Duration Period Number of Patients Percentage (%) 

<6months 50 33.33% 

6months-1year 23 15.33% 

1year-3years 36 24% 

>3years 41 27.33% 

 

 

                                                 Figure 2: Duration of DM 

Among n=150 diabetic  patients , the patients 

were suffering from diabetes , less than 6 months  

is 50(33.33%) , 6 months to 1 year is 23(15.33%) , 

1 year to 3 years is  36 (24%) and more than 3 

years as 41(27.33%) patients. 

BMI: 

A measurement of the relative percentage of the 

fat and muscle mass in the human body, in which 

mass in kilograms is divided by height in meters 

squared and result used as index of obesity. 

BMI = weight (kg)/height (m)
 2 
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Table 3: BMI of the patients 

Body mass index No of patients Percentage (%) 

Under weight(BMI<18.50) 
2 1.33% 

Normal weight (BMI 18.50-24.99) 
42 28% 

Over weight (BMI 25.00-29.99) 
50 33.33% 

obese (BMI>_ 30.00) 56 37.33% 

 

 

Figure 3: BMI of patients 

 
BMI was calculated using weight (in Kilograms) 

and height (in meters)
2
 taken from patients. Out of 

150 patients 2 (1.33%) were under weight, 42 

(28%) were normal weight, 50 (33.33%) were 

overweight and 56(37.33%) were obese. In our 

study it was observed that most of the patients 

were obese and overweight 

.Table 4: DM WITH COMORBIDS
 

TYPE No.Of Patients Percentage 

Only DM 77 51.33% 

DM with Comorbids 73 48.66% 

 

 

Figure 4: DM with comorbids 

BMI
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The above table indicates that among 150 patients, 

77(51.33%) patients were with diabetes and the 

remaining 73(48.66%) patients were with other 

comorbidities like hypertension, UTI, 

Dyslipidemias, etc…  

 

First Time Adherence Scale:  

Table 5: WHO Adherence Scale of the patients population. 

Adherence scale Number of patients(150) percentage(%) 

High Adherence 20 13.33% 

Low adherence 90 60% 

Medium adherence 40 26.66% 
 

The above table indicates adherence pattern of the 

patient population of the study. The entire 

population was divided in to three categories i.e. 

high adherence, low adherence and medium 

adherence. In our study the patient population 

with low adherence were 90(60%), followed by 

patients with medium adherence 40(26.66%) and 

finally high adherence 20(13.33%). The reason for 

medium &low adherence may be due to lack of 

health education and lack of awareness. 

 

 

 

 

Figure 5: WHO Adherence Scale of the patients population 
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Second Time Medication adherence Scale: 

Table 6: WHO Second Time Adherence Scale of the patients 

Adherence scale Number of patients(80) Percentage(%) 

High adherence 25 16.66% 

Low adherence 15 10% 

medium adherence 40 26.66% 

No response 70 --------- 

 

Comparatively the adherence pattern among the 

patient population was improved after the first 

visit to the clinical pharmacy department and 

attended for patient counseling then, after the first 

visit high adherence was improved. Out of 80 

diabetic patients high adherence 25(16.66%), 

medium adherence 40(26.66%) and low 

adherence 15(10%). 

 

Figure 6: Second Time Medication adherence Scale 

Third Time Medication Adherence Scale: 

Table 7: WHO Third Time Adherence Scale of the patients 

Adherence scale Number of Patients(55) Percentage(%) 

High adherence 20 13.33% 

Low adherence 10 6.66% 

Medium adherence 25 16.66% 

No response 95 ------------ 

 

After the second visit to clinical pharmacy 

department, there is a significant increased in 

medication adherence among diabetic population 

was found. Out of 55 patients high adherence was 

observed in n=20(13.33%), medium adherence 

n=25(16.66%), and low adherence n=10(6.66%).
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Figure 7: Third Time Medication Adherence Scale 

Discussion 

There have been variations in results obtained 

regarding adherence toward medication.
22

 In this 

study, adherence was observed only in a total 69% 

of the study population. The poor level of 

adherence in this work demonstrates the lack of 

attention T2DM patients are giving toward their 

health. An almost similar result determined 

through the pill count method was seen in patients 

with diabetes mellitus, asthma, and hypertension 

in Malaysia,
6,23

 which further substantiates the 

need for proper medication management. Based 

on previous work, patient characteristics related to 

nonadherence have been shown to vary. In 

general, race and sex have not been consistently 

associated with the level of patient 

adherence.
14,23,24

 On the other hand, level of 

education has been  reported to affect adherence 

to medication.
24

 In this study also, characteristics 

such as race, sex, duration of T2DM, body mass 

index, number of drugs taken, and educational 

level did not determine the level of adherence. 

The number of drugs taken by patients was 

dependent on the severity of T2DM and 

comorbidities. According to a US survey, 50% of 

diabetic patients received more than seven 

medications in their prescription. This included 

antidiabetic drugs as well as other drugs to treat 

comorbidities.
10

 Thus, the drug regimen for 

patients with diabetes mellitus can become 

complex, and adherence may definitely be a 

challenge for patients.
13,25

 Studies have previously 

demonstrated that patients with more than two 

medications were more likely to be nonadherent, 

especially the elderly.
6 

However, there was no 

difference in the level of adherence in patients 

with a higher number of medications in this study 

group. 

Many factors can directly or indirectly influence 

patient adherence. This study analyzed patient 

characteristics in determining adherence in 

T2DM. This study also indicates that, with the 

increase in age, the adherence to medication 

improved. Similar results were observed from a 

study among diabetic patients in a hospital in 

France, which showed that noncompliers were 

largely younger patients.13 It is possible that the 

younger patients were less aware of their disease 

and were thus more likely to be more 

nonadherent. This particular scenario observed in 

Adherence during third visit
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this present study emphasizes the need for 

educating the younger generation. Another risk 

factor for nonadherence was the presence of 

comorbidities. T2DM patients with comorbidities 

generally have more drugs of different 

pharmacological classes such as hypertensive 

drugs, lipid-lowering agents, and antiplatelet 

drugs. 

This complex treatment regimen could be a factor 

that contributes toward nonadherence. Previous 

studies that have shown reduced adherence in 

patients with comorbidities due to multiple 

medications
10,11,14

 support the current findings A 

third factor determining adherence was 

medication knowledge. In this study, a very small 

percentage of patients (13.33%) reported a perfect 

medication knowledge score. The direct 

association between adherence and medication 

knowledge suggests that health care professionals 

are in the best position to disseminate appropriate 

information for better treatment outcome. Several 

studies have demonstrated poor understanding of 

medication knowledge among diabetic patients.
26

 

To that end, patient education on medication 

regimens is essential in order to improve 

adherence.     

 

Limitations of the study 

Some of the limitations of the study were the 

potential inaccuracies in the responses of the 

patients that are inherent in any self-reported 

questionnaire especially in chronic disease 

conditions. The study included patients who had 

diabetes mellitus for different lengths of time (a 

few months to a number of years), and their 

perception and response to questions on adherence 

may differ. All the possible comorbidities (other 

than the three stated) were probably not captured 

during data collection. The study looked at a 

limited number of clinics in a specific district, and 

caution should be exercised in extrapolating the 

results. 

 

Conclusion 

This work providesan understanding of the extent 

of nonadherence in T2DM patients in tertiary 

health care clinics. Adherence to medications in 

T2DM patients remains unsatisfactory and, as a 

consequence, results in wastage of medications 

and less than optimal outcomes. The determinants 

of medication nonadherence were age, medication 

knowledge scores, and the presence of 

comorbidities. Although methods involved in 

adherence studies differ, the level of adherence 

identified in this study was similar to previous 

findings. Poor adherence among T2DM patients 

from tertiary  health care clinics demonstrates the 

need to focus on this group of patients in order to 

improve treatment. Improving medication 

knowledge is shown as an important method in 

promoting adherence in T2DM patients. Particular 

focus is required for patients with comorbidities. 

Thus, this study provides a deeper understanding 

of adherence in T2DM patients and ways in which 

to overcome this setback. 
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