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Abstract 
Background: Assess the impact of medication adherence on quality of life (QOL) in patients with type 2 diabetes 
in different setting and societies, can be considered as a great clinical importance. Therefore, this study was de-
signed for evaluation of association between medication adherence in patients with type 2 diabetes with their 
QOL. 
Methods: This cross-sectional study was conducted on 279 diabetic type 2 positive cases referred to Endocrinolo-
gy clinic in Hamadan City at the first six months of 2020. The short-form health survey SF-36 and MMAS-8 ques-
tionnaire was used for assessing health related QOL and medication adherence of patients, respectively. Correla-
tions between each QOL domain with medication adherence were tested with Pearson's r coefficient. 
Results: Among investigated patients, 154 (55.2%) of them were male and vast majority were urban dweller 
(91.07%). The number of 101 patients (36.07%) had high treatment adherence. We found a significant and positive 
correlation between medication adherence and domains of emotional wellbeing, social functioning, general health 
and total score of QOL (P>0.05). While there was a significant negative correlation between medication adher-
ence and role limitations due to physical health (r=-0.14, P=0.02). 
Conclusion: Based on the findings of this study, diabetic patients with poor QOL may have less medication adher-
ence, then such patients should be integrated e.g. in self-care education programs and reinforcement interventions 
to improve QOL and medication adherence. 
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Introduction 
Following the industrialization of countries in the 21st 
century, increasing life expectancy and lifestyle 
changes, the pattern of diseases has changed from 
acute to chronic such as diabetes mellitus (DM) (1). 
DM is the most prevalent metabolic disorder world-
wide, described by the chronic form of hyperglyce-
mia and resulted from a deficiency in insulin secre-
tion or action or both (2). There are currently more 
than 415 million people lived with diabetes world-
wide (3). Diabetes is responsible for 4 million deaths 
every year (9% of all deaths) (4). It is predicted that 
the prevalence of DM increase by 69% in less ad-
vanced countries until 2030 (5). The prevalence of 
diabetes in Iranian men and women is 8% and 10%, 

respectively (6). The most prevalent type of DM is 
type 2 diabetes and affects about 90-95% of all 
people with diabetes (7). It is one of the major 
health problems in human life, because of the high 
prevalence, high cost of treatment as well as due to 
its severe disability (8, 9).This disease also affect 
the patient and their family quality of life (QOL) 
due to its multi organ involvement and chronic 
nature. The lower QOL has been reported with 
increased disease severity (5). Quality of life is a 
multidimensional fundamental factor and a combi-
nation of cognitive (satisfaction) and emotional 
(Happiness) factors. Therefore, the aim of the med-
ical cares should be to improve the quality of life 
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(5). Self-management has been considered as the ba-
sis of success of long-term maintenance cares and 
prevention of disease comorbidities.  Proper diet, 
physical activity and adherence to drug therapies 
(medication regimen) are among the self-
management behaviors of patients with diabetes (4). 
Adherence to the medication regimen is defines as 
taking the prescribed drugs at the correct time and 
amount during the prescribed period (10).  
 
The clinical effect of drug therapies for   diabetic 
patients has been limited by low adherence behavior 
(11). The World Health Organization (WHO) has 
estimated that adherence behavior in diabetic patients 
for long-term maintenance in less advanced countries 
is only 50%, and even lower in developing countries 
(12). Results of the systematic review study showed 
that adherence to insulin therapy in patients with 
Type 1 or Type 2 diabetes mellitus was vary widely 
from 43% to 86% in different studies (13). The dis-
continuation rates of the drug use in a 30 days period 
of treatment reached 42% and injectable drugs   of 
diabetes mellitus had the higher risk for discontinua-
tion rather than oral medications (14). Generally, the 
incidence of non-adherence to drug therapies in dia-
betic patients is high due to the long length of treat-
ment duration (15).   
 
Low adherence to diabetes drugs regimen leads to 
treatment failure, damage to vital organs (such as 
kidneys), imposing financial cost to the patients and 
their family, lower quality of life and finally in-
creased mortality (16).   
 
It has been reported that patient’s features like age, 
sex, education, income, history of disease in their 
family, duration of diabetes mellitus, and prescribed 
treatments could affect patient’s quality of life.  Also, 
some prescribed drugs can negatively affect the dia-
betes mellitus patient’s quality of life (10, 17). The 
results of studies regarding the relation between qual-
ity of life of DM patients and adherence to drug treat-
ment and glycemic control was not necessarily a sig-
nificant relationship (11, 18, 19). We think some of 
these discrepancies may be due to the ignoring 
confounding factors and different instruments or 
methods used to measure diabetic patients QOL and 
adherence to drug treatment. Therefore, this study 
was designed for evaluation of association between 
medication adherence in patients with type 2 diabetes 
with their quality of life.  
 
Material and Methods 
Study design and setting 
In this cross-sectional study, a total of 279 individuals 
with type 2 diabetes referred to Endocrinology clinic 
affiliated to Hamadan University of Medical Scienc-
es, Hamadan City, Hamadan Province, Iran, in the 
first six months of 2020 were enrolled. This is a refer-
ral center for diabetic patients in Hamedan province, 
which provides diagnostic and treatment services to 

 

patients by an endocrinology specialist. Additionally, 
nutritional services are provided by a nutritionist in 
this center. Since we were not aware of the population 
frame of patients and the pattern of patient referrals, 
we had no choice but to use non-probability sampling 
methods for choosing patients. We obtained oral in-
formed consent from the patients. 
 
Eligibility criteria 
To enter the study, at least six months must have 
passed since the patient was diagnosed with diabetes, 
and the patient must be willing to contribute in the 
study. Illiterate patients, patients with neurological 
diseases or with other known co-morbidities were 
omitted from the study. 
 
Data collection tools 
We used a researcher-made checklist for gathering 
demographic variables of the patients including: gen-
der, age, marital status, location and education. 
The Iranian version of the health survey SF-36 in the 
short form was used to evaluate the health related qual-
ity of life in diabetic patients (20). The validity and 
reliability of this instrument was approved in previous 
studies (20). This questionnaire consists of 36 items 
with 8 domain including: general health (5 items), 
physical functioning (10 items), role limitations due to 
physical problems (4 items), social functioning (2 
items), pain (2 items), energy/ fatigue (4 items), role 
limitations due to emotional problems (3 items) and 
emotional well-being (5 items). Each domain ranged 
from 0-100 scale, with higher scores representative 
better situation (21). 
 
The Persian version of MMAS-8 was used for deter-
mine medication adherence of patients. Items 1 -7 are 
binary (yes/no) and item 8 has a five-point in the Lik-
ert response scale. ‘Yes” response to questions 1-7 is 
scored as 1 and “no” is scored as 0. About the item 8, 
to compute a summated score, the scores (0-4) be 
standardized by dividing the result by 4. Total scores 
for this questionnaire is ranged from 0 to 8, with scores 
of 8, 7 or 6 and <6 indicating high adherence, medium 
adherence and low adherence, respectively (3). The 
validity and reliability of the questionnaire to use in 
Iranian context has been approved in previous studies 
(22, 23). 
 
Data collection procedures 
The data collection process involved asking patients 
questions by a trained nursing specialist before their 
visit with the physician or nutritionist. Additionally, 
some information was extracted from the patient's care 
and treatment records. The final questionnaire check 
was performed by the physician who is based at the 
center. 
 
Statistical Methods 
Descriptive statistics including mean and SD for quan-
titative data and n (%) for qualitative data were used 
for describe demographic features of type 2 diabetic 
patients, and their medication adherence and quality of 
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life status. The normality assumption of the variables 
distribution was checked with shapiro-wilk test. An 
independent Student's t test was used for comparison 
the means of treatment adherence and quality of life, 
an analysis of variance (ANOVA) was used for com-
parison the means of medication adherence and quali-
ty of life according variables with more than two cat-
egories. Correlations between each quality of life 
domain with medication adherence were tested with 
Pearson's r coefficient. Data were analyzed using 
Stata- 14 software. Significant level was considered 
at the 5 % level (p < 0.05). 
 
Ethical considerations 
We obtained oral informed consent from the patients 
for participation to the study. The study has been ap-
proved by the Ethics Committee of Hamadan Univer-
s i t y  o f  Med ica l  Sc i ences  (E th i c s  co d e :  
IR.UMSHA.REC.1398.620). 
 
Results 
In total 279 diabetic patents were investigated. 154 
(55.2%) of them were male and vast majority of them 
were urban dweller (91.07%). In regards of their edu-

 

cation and marital status, 132 (47.14%) had academic 
education and 239 (85.36%) were married. About 
half of them were in the age range of 54-60 years and 
37 (13.21. %) were under 45 years old. 101 (36.07%) 
of the patients had high treatment adherence and in 
87 (31.07%) of them medication adherence was low. 
 
The relation between medication adherence and qual-
ity of life according demographic variables is shown 
in table 1. As shown, there was not a significant asso-
ciation between patient’s demographic characteristics 
and their treatment adherence status (P>0.05). While, 
males had reported higher score of quality of life 
compared women (P=0.008), and increasing the level 
of education was associated with increasing the qual-
ity of life (P<0.001). Also there was a significant 
association between marital status and quality of life 
(49.58 for married vs. 45.54 for single patients, 
P=0.009). With increase in the age of patients, their 
quality of life has decreased significantly (P=0.03). 
 

Table 1. Medication adherence and quality of life by demographic variables  

 

Variable Total (%) 

Medication adherence status 
(<6: poor, 6-7.9: moderate, 8: good) 

Quality of life 
(SF35 score) 

Poor 
87 
(31.07) 

Moder-
ate 
92 
(32.86) 

Good 
101 
(36.07) 

Mean 
(SD) P* Mean 

(SD) p 

Gender 
Male 125 (44.8) 40 

(31.75) 
45 
(35.71) 

41 
(32.54) 

6.38 
(1.67) 

0.21 

50.61 
(8.96) 

0.008** 
Female 154 (55.2) 47 

(30.52) 
47 
(30.52) 

60 
(38.96) 

6.61 
(1.47) 

47.69 
(9.24) 

Educa-
tion 

Illiterate 56 (20) 21 (37.5) 15 
(26.79) 

20 
(35.71) 

6.46 
(1.51) 

0.31 

45.31 
(9.92) 

<0.001*

** 
Diploma 
and less 92 (32.86) 22 

(23.91) 
34 
(36.96) 

36 
(39.13) 

6.71 
(1.34) 

48.32 
(9.22) 

Academ-
ic 132 (47.14) 44 

(33.33) 
43 
(32.58) 

45 
(34.09) 

6.39 
(1.72) 

51.03 
(8.37) 

Marital 
status 

Single 41 (14.64) 15 
(36.59) 

13 
(31.71) 

13 
(31.71) 

6.37 
(1.6) 

0.54 

45.54 
(7.75) 0.009** 

  
Married 239 (85.36) 72 

(30.13) 
79 
(33.05) 

88 
(36.82) 

6.53 
(1.56) 

49.58 
(9.33) 

Age 
group 
(year) 

30-44.9 37 (13.21) 16 
(43.24) 

12 
(32.43) 

9 
(24.32) 

6.09 
(1.55) 

0.12 

52.2 
(8.06) 

0.03*** 45-59.9 137 (48.93) 37 
(27.01) 

55 
(40.15) 

45 
(32.85) 

6.47 
(1.62) 

49.81 
(8.91) 

60+ 106 (37.86) 34 
(32.08) 

25 
(23.58) 

47 
(44.34) 

6.7 
(1.48) 

46.84 
(9.55) 

Loca-
tion 

Urban 255 (91.07) 79 
(30.98) 

83 
(32.55) 

93 
(36.47) 

6.52 
(1.57) 0.69 

49.04 
(8.83) 

0.72** 
Rural 25 (8.93) 8 (32) 9 (36) 8 (32) 6.39 

(1.54) 
48.34 
(12.7) 

 
*Chi- square test, ** student t-test, *** One way ANOV 



 354 

 

                                                                                          Discussion  
The aim of the present study was to detect some so-
cio-demographic determinants of treatment adher-
ence and QOL in type 2 diabetes patients. Moreover, 
we examined the correlation between medication 
adherence and QOL. In the present study, no associa-
tion between studied socio-demographic determi-
nants and medication adherence was found while, 
male patients, well-educated patients, those were 
married and were younger had a higher score of 
QOL. We also found a positive correlation between 
medication adherence and overall QOL. 
 
Since the rate of non-adherence to medications is 
reported lower than 50% among patients with type 2 
diabetes in some previous studies in Iran (24, 25), it 
is needed to pay attention to the determining factors 
of medication adherence patients with type 2 diabetes 
is obvious. In the present study, we found that there 
was no socio-demographic difference in medication 
adherence. However, other studies have demonstrat-
ed that several factors including education level, type 
of medication, age, body mass index, the presence of 
complications, treatment duration, perceived side 
effect and negative effect of medicines, lack of fi-
nances and stage of diabetes may be associated with 
medication adherence in patients with type 2 diabetes 
(24, 26-30). Another point that can be mentioned is 
that other type of adherence in type 2 diabetes pa-
tients e.g. exercise, blood test and foot care could be 
modified by type of treatment. For example, in the 
study by Zioga et al. (31), they found that the type of 
treatment (diet, oral medication and insulin) is associ-
ated with adherence to blood tests.   
 
In the line of previous studies (32-37), our results 
have shown that older age patients, women, those 
with lower education level and singles had a lower 
score of QOL. Other important sociodemographic 
characteristics that reported as determinants of QOL 
and not studied in the present study were income and 
occupation e.g. unemployment patients (34) and 
those with lower household income per month (33) 
had a lower level of overall QOL and domains of 
QOL.   Regardless of sociodemographic characteris-
tics, the factors including exercise, the presence of 
complications, comorbidities, duration of disease, 
psychological disorders and diet were also suggested 
as determinants of QOL in type 2 diabetes patients 
(38).  
 
The results from previous studies showed tendency 
toward a positive association (5, 10, 29, 31, 39), how-
ever, some studies reported a no association between 
two aforementioned variables (11, 40). Heterogeneity 
in the reported association in previous studies may be 
as results of several factors e.g. type of method for 
medication adherence and QOL assessment. For ex-
ample, in the studies that reported a positive associa-
tion, medication adherence was evaluated using the 

The mean scores for domains of the quality of life 
was ranged from 11.79 in the role limitations due to 
emotional problems domain to 79.74 in the social 
functioning domain. The total mean (SD) score of 
quality of life for patients was 48.98 (9.22) (Table 2). 
 
Table 2. Quality of life components mean score of 
the study population 

The correlation between medication adherence of 
patients and domains of quality of life is shown in 
table 3. There was a significant positive correlation 
between medication adherence and domains of emo-
tional wellbeing, social functioning, general health 
and total score of quality of life (P>0.05). While there 
was a significant negative correlation between medi-
cation adherence and role limitations due to physical 
health (r=-0.14, P=0.02). 
 
Table 3. Correlation between medication adherence 
and domains of quality of life 

 

SF36 domains Range Mean (SD) 

Physical functioning 0, 100 69 (28.17) 

Role limitations due 
to physical health 

2.5, 100 16.78 (26.04) 

Role limitations due 
to emotional problems 

1.33, 100 11.79 (19.88) 

Energy/ fatigue 10, 90 45.28 (19.05) 

Emotional well being 8, 88 58.2 (18.17) 

Social functioning 12.5, 100 79.74 (20.44) 

Pain 0, 100 76.53 (28.16) 

General health 0.4, 62 34.99 (14.76) 

SF36, total score 13.38, 
69.37 

48.98 (9.22) 

Medication adherence 

SF36 domains r* p 

Physical functioning 0.04 0.54 
Role limitations due to 
physical health -0.14 0.02 

Role limitations due to 
emotional problems -0.09 0.14 

Energy/ fatigue 0.09 0.13 
Emotional well being 0.18 0.003 
Social functioning 0.22 <0.001 
Pain 0.2 <0.001 
General health 0.16 0.006 

SF36, total score 0.18 0.003 

*Pearson correlation coefficient 
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methods such as MMAS (5) Brief Medication Ques-
tionnaire (BMQ) (10), frequency of statin use (39), 
Diabetes Self-Care Activities Questionnaire (31) and 
Diabetes Self-Care Activities Questionnaire (29). In 
the studies that showed no association, the medica-
tion adherence was assessed using the methods such 
as pill counting (11) and hemoglobin A1c (HbA1c) 
(40).  
 
Most studies used non-specific tools to measure QOL 
e.g. WHO Quality of Life (WHOQOL) (11, 39, 41), 
SF36 (29, 31), EQ-5D (42, 43) when evaluating the 
association between QOL and medication adherence 
while some used a diabetes-specific-QOL e.g. Diabe-
tes 39 instrument (5) and Diabetes Quality of Life 
Clinical Trial Questionnaire (DQLCTQ) (10). In the 
present study, we used SF36 for QOL assessment and 
our results showed the positive statistical correlation 
between medication adherence and QOL domains 
including physical functioning, emotional well-being, 
social functioning, pain and general health. In other 
hands, the negative correlation between medication 
adherence and physical role as well as no statistical 
association between medication adherence and QOL 
domains including physical functioning, physical role 
and energy/fatigue were found. In a study by Marinho 
et al. (29), they used SF36 to measure the quality of 
life and their results suggested that SF-36 emotional 
domain was also associated positively related to bet-
ter general medication adherence. In other work (31) 
suggested that an association between all domains of 
QOL and all adherence subscales including diet, 
physical activity, blood sugar test, care of foots and 
commendations for self-care. In another study by 
Perwitasari et al (10), they used DQLCTQ a specific 
tool for QOL assessment in diabetic patients and their 
results showed that beliefs, recall, and beliefs about 
adverse event screens as a QOL domain is related 
positively to medication adherence. In the study by 
Khayyat et al (44), the mean level of overall QOL 
and all QOL domains among adherent’s patients with 
diabetes and hypertension was higher than those in 
non-adherent patients group.  

 

There are several limitations to this study. First, the 
temporal relationship between medication adherence 
and QOL with a 1-time measurement of them could 
not be established and this is an intrinsic limitation of 
a cross sectional study. For example, in one work 
(44) medication adherence was studied as an inde-
pendent predictor of QOL while in another study (29) 
QOL domains were introduced as important determi-
nants of medication adherence in patients with type 2 
diabetes.  Second, the impact of self-report response 
bias on the observed results should be considered. 
Third, several inclusion criteria were considered 
which may reduce generalizability and external valid-
ity of this study, e.g. the results may be not applied to 
Illiterate patients. Forth, it was not possible to meas-
ure potential confounders in the causal chain of QOL
-medication adherence. For example, depression was 
not measured in this study which is a determinant for 
both QOL and medication adherence. (45, 46).  
 
In conclusion, our results show an association be-
tween medication adherence and overall QOL and 
some QOL domains. Based on the findings of this 
study, diabetic patients with poor QOL may have less 
medication adherence, then such patients should be 
integrated e.g. in self-care education programs and 
reinforcement interventions to improve QOL and 
medication adherence. Further large-scale longitudi-
nal studies with a bigger dataset are recommended.   
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