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Abstract: The aim of this study was to investigate factors affecting medication adherence of patients with diabetes. A
cross-sectional study was conducted on patients with diabetes being treated with insulin and oral hypoglycemic agents.
Outpatients of a public hospital, which is located in Aksaray province in Turkey, are the universe of the study.
Questionnaire forms were used as the instruments for data collection in the study. The questionnaire was completed by
360 patients with diabetes during face to face interviews. Socio demographic (age, gendder, marital status, education,
insurance and income) and clinic variables (duration of diabetes, medication type, disease type, complication and
comorbidity), health belief, health literacy level, patient-physician relationship and drug adherence were determined for
each patient. The multiple regression analyses showed that education, type of diabetes, diabetes duration, health belief
and health literacy level had a statistically significant association with levels of medication adherence (p < 0.05) but there
is no relationship between patient-physician relationship and medication compliance. Thus, adherence to medication had
related to higher education levels, Type 2 diabetes, longer duration of disease, higher health beliefs and higher health
literacy level. Educational and biopsychological aspects of patient’s health are very important for diabetes adherence.
The results of the study are expected to provide important evidence-based information on factors affecting medication
adherence of diabetes to improve the diabetes management and war against disease for clinicians, health managers and
health workers.
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INTRODUCTION
In this century, one of the most fundamental
issue related to health system is chronic diseases in both
developed and developing countries. Complications,
deaths and costs from these diseases are rising among
worldwide. However scientific knowledge and
experience show that, chronic diseases and problems
resulting from it can be reduced by implementation of
evidence-based interventions and so, the management
and evaluation of chronic disease issues are getting
more important in every society [1].
Diabetes is a chronic disease which affects
millions of peoples in the world and prevalence of it has
an increasing trend year by year. Much of this disease
occurs in developing countries IDF. However it affects
the all the socio economic status, age and gender
althought a few preventable risk factors are responsible
for this condition such as obesity, unhealthy diet,
physical inactivity. Diabetes is also one of the most
important challenges to health services due to the higher
costs, higher mortality and morbidity rates [1-2].
In the Turkey, according to the International
Diabetes Federation, nearly 7 million people have been

diagnosed with diabetes and prevalance of disease was
estimated 14.58% in 2013. In this report, it was found
that prevalance of world diabetes is 8.3% and 6.8 % in
European countries [3]. As seen, Turkish people are
more likely to be diagnosed with diabetes compared
with world and European countries. Besides this,
diabetes is the eighth leading cause of death and tenth
leading couse of disability in this country [4].
In diabetes management, providing glycemic
control plays a main role in care and achieving it
depends on patients adherence to the medical treatment
faithfully [5]. Adherence to medication is defined as the
extent to which the patient’s medication-taking
behavior corresponded with the prescribed medication
regimen [6], while non-adherence is described as taking
less than 80% of the prescribed treatment [7].
When the patients are well suited to treatment,
better clinical results are achieved. For example
patient’s quality of life perception is positively affected
and morbidity, mortality and medical costs are
declining [2-8]. However non-adherence to medication
has been a common problem in the worldwide among
chronic disease like diabetes. In this regard, adherence
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to medical treatment regimen is an extremely sensitive
subject for health professionals.
Above mentioned, because of the critical
importance of compliance to medical treatment,
determination of the factors that affect the status of
adherence is required in order to ensure a good disease
management.
According to WHO, the factors
influencing adherence to treatment that are identified
from the studies may be classifed to five categories
such as patient-centered factors (sociodemographic
factors, health, belief, health literacy, forgetfullnes etc.),
therapy-related factors (complexity of the medical
regimen, duration of treatment side-effects etc.),
healthcare system factors (poorly developed health
services, non-existent reimbursement, patient-physician
relationship etc.), social and economic factors(poor
socioeconomic status, poverty, unemployment, lack of
effective social support networks etc.) and disease
factors(severity of symptoms, level of disability,
comorbidity, complication etc.) [9-10].
Although examining factors influencing is a
core issue, a few studies on this subject has been
performed in developing countries just like Turkey.
Conducting more studies in these countries could be
helpful to fill in the knowledge gap and to formulate
worldwide strategies [10]. So this study was conducted
for the purpose of determining the factors affecting
adherence to medication of patients with diabetes in
Turkey. Factors potentially associated with adherence
to diabetic medication are determined as sociodemographic variables (age, gender, marital status,
education, income, insurance), clinical characteristics
(duration of diabetes and duration of medication, type
of diabetes, medication type, complication and comorbidities), health beliefs, health literacy and patientphysician relationship. The results of the study are
expected to provide important evidence-based
information for clinicians, health managers and health
workers.
MATERIALS AND METHODS
Patient selection
A cross-sectional research design was used to
study the adherence of patients to medical treatment.
Outpatients of a public hospital, which is located in
Aksaray province in Turkey, are the universe of the
study. The sample size of 360 was calculated with a
confidence level of 95 percent. The questionnaire was
completed by patients with diabetes during face to face
interviews between February to April 2014. The sample
included both Type 1 and Type 2 patients with
diabetes.
Patients who met the following criteria were
invited to participate in this study: patients above 15
years; patients who had been diagnosed with diabetes;
and patient who were on prescribed antidiabetic
medications for at least six months. Informed consent

was taken from all the patients. An institutional ethical
committee approval to conduct the study was obtained
on February 10th 2014.
Data collection
Data were collected with a self-administered
questionnaire was conducted among patients with
diabetes. The questionnaire consisted of five parts:
socio-demographic and clinic information, Health
Belief Model, patient-physician relationship, health
literacy, medication adherence.
Factors potentially associated with adherence
to diabetic medication include socio-demographic
variables and clinical characteristics such as age,
gender, marital status, education, income, insurance,
medical history (duration of diabetes and duration of
medication), type of diabetes, medication type,
complication and co-morbidities.
At the second section, to determine diabetesspecific beliefs, Health Belief Model (HBM) Scale were
used. Original scale consisting of 76 questions had been
revised by Hurley [11] and reduced to 11 items. Scale
was divided into 3 domains as perceived high benefits
(3 questions), perceived high seriousness (4 questions),
and perceived low barriers (4 questions). HBM
incorporated a five-point Likert scale ranging from 1
“strongly disagree” to 5 “strongly agree”.
Physician-patient relationship was measured
by Patient-Physician Relationship Questionaire with
nine items which was created by Van der Feltz-Cornelis
et al. [12] Original scale vas designed to measure in
primary health care doctor-patient relationship. But then
by various researchers, it was used in the hospital and
outpatient clinics [13]. Scale was rated as of "1" score
"Strongly Disagree", "5" score "Strongly Agree".
In the fourth section of the survey, to measure
the health literacy of patients, Short Health Literacy
Screening Tool (Brief Health Literacy Screening ToolBRIEF) were used. Scale has 4 questions and
incorporated a five-point Likert scale ranging from 1
“never” to 5 “always” [14].
Finally, adherence to treatment was assessed
through the self-report Morisky Medication Adherence
Scale (MMAS) [15]. The total scale consists of 4 items,
"Yes-No" is answered. But then Erickson et al. [16]
used a five-point Likert scale ranging from "1 = never 5
= always". In this study, we also used 5 point Likert
scale.
Internal reliability was examined for those
questionnaries and all Cronbach’s alpha coefficients
were greater than 0.7 (ranging from 0.73 to 0.97). With
respect to construct validity, factor analysis were
performed. Using the Kaiser criterion, we calculated the
3-factor solutions for Health Belief Model and one
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factor solution for each other scales (Patient-Physician
Relationship Questionaire, Short Health Literacy
Screening Tool and Morisky Medication Adherence
Scale). It was the same with orginal scale solutions.

demographic variables and clinical characteristics,
health beliefs, patient-physician relationships and health
literacy levels that might influence adherence to
treatment of patient with diabetes.

Data analysis
The collected data were stored in an Excel
Statistical Package for Social Science (SPSS), version
11.5 for analysis. Frequencies was were computed for
categorical variables and means and standard deviation
calculated for continuous data. Multiple regression
analyses was conducted to evaluate the factors affecting
medication adherence. P-value < 0.05 was considered
statistically significant.

A total of 360 patients with diabetes
participated in this study. Table 1 describes sociodemographic and clinic variables of these 360
participants 64.4% were female and most patients were
married (73.3%) and insured (91.4%). Most patients
had primary education and (54.2%) and only few
(6.6%) had university education. The mean age was 51
years (SD ±14.45). Of the participants only 10% (n =
36) had a diagnosis of type 1 diabetes and the duration
of the disease varied between 1 year and 35 years (m=
8.94, SD = 7).

RESULTS AND DISCUSSION
In this study, itwas aimed to investigate
whether there were variables such as socio-

Table 1: Socio-demographic and clinic factors of patient with diabetes
Variables
n
(%)
Variables
n
(%)
Gender
Types of Diabetes
Female
232
64.4
Type 1
36
10
Male
128
35.6
Type 2
324
90
Marital status
Tedavi Tipi
Married
264
73.3
İnsülin
148
41.1
Not Married
96
26.7
Oral hypoglycemic agents
212
58.9
Education
*Complication
No formal education
108
30
No
289
80.3
Primary school
131
36.4
Yes
71
19.7
Middle and high
91
25.3
**Comorbitity
University
30
8,3
No
224
62.2
Yes
136
37.8
Insurance
No
31
8.6
Mean
S.D.
Yes
329
91,4
Dur. of Diabetes
8.94
7
Dur. of Medication
8.51
6.9
Mean
S.D.
53,19
14,45
*Complication: coroner disease, eye disease ve nephropaty
Age
**Comorbidite: hypertension, collesterol, celiac disease, depression,
1056,81
663,03
Income (TL)
asthma
Multiple regression analyses technique was
used to examine the proportion of variance in a
adherence to medication as explained by a set of
independent variables such as socio-demographic and
clinic factors, health belief, patient physician
relationship and health literacy. As recommended by
Tabachnick and Fidell [17], the independent variables
should not be strongly related to each other. In this
study, age and duration of medication were excluded
because of the highly intercorrelated with duration of
diabetes.
Table 2 shows regression analysis results. At
the end of the multiple linear regression analyses,
several factors were found to have significant effects on
the medication adherence (R = 0.383; adjusted R2 =
0.147; F = 12,160; p < 0.001).

Firstly it was found that patients' medication
adherence levels did not depend on gender, marital
status, insurance and income (p>.05). Also, medication
type, comorbidite and complication did not affect
adherence to diabetes medication. By contrast, the level
of education, duration of diabetes and type of diabetes
are important factors for compliance to treatment.
According to this, people who have more education,
longer diabetes duration and Type 2 diabetes has more
compliant to medical treatment.
Another findings that were found after using
multiple regression, health literacy level and health
belief of patients were statistically significantly
associated with medication adherence. However
patient-physician relationship did not affect compliance
to diabetes medication. Beta values which used to the
contribution of each variables to medication adherence
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indicated that health literacy (β=.275) is the larger beta
coefficient than the other independent variables.
Table 2 also shows no multicollinearity was
found among the independent variables (variance

inflation factor (VIF) for multicollinearity were
between 1.022 and 1.269 ). In model, Durbin Watson
value was 1.874 that means there was no otocorrelation
problem.

Table 2: Multiple regression analysis for adherence to medical treatment
Adherence to Medication
UnStd. β
Std. β
Vaiables
t
p
VIF
Coefficiency
Coefficiency
Constant
1.191
2.476
.014
Health Literacy
.209
.275
4.977
.000
1.269
Health Belief Model
.273
.171
3.204
.001
1.186
Primary School
-.297
-.124
-2.475
.014
1.049
Type of Diabetes
.452
.118
2.313
.021
1.085
Duration of Diabetes
.017
.104
2.094
.037
1.022
Adj. R2= 0.147
F=12.160 p=0.000
Durbin- Watson=1.874
At the end of the multiple regression analyses,
educational situtiation had an positive influence on
patients’ compliance to treatment. More educatued
patients showed higher rate of medical adherence than
patients who had no formal education and graduated
from primary school. Because more educated people
tend to understand the consequences of non-adherence.
It was found by some researchers to have better
adherence [18], while someone did not find a
relationship between education and adherence to
medication [19].
Another factor affecting adherence to medical
treatment is type of disease. Being a patient with type 1
was associated with decreased medication adherence
diabetes. Although some authors report that patients
with type 1 diabetes was more compliant to medication
[20], others demonstrate patients with type 2 diabetes
showed better addherednce [21].
In this research, it was found out that there was
a relationship betmeen duration of diabetes and
adherence rate. Thus, a person which had longer
diabetes history had more adherent than patient with
shorter diabetes duration. These interrelationship were
consistent with Ayman et al. [18], and were inconsistent
with Bezie et al. [22] and Arslan [23]. By contrast,
some researhers found there was no relationship
between duration of diabetes and adherence to medical
treatment [19].
CONCLUSION
Our results confirm that the most important
factor contributing to adherence to medication was the
level of patients’health literacy. Patients who had higher
health literacy were care and knew about their disease
and it’s consequences ans so they were more compliant.
Some studies had found that adherence to medication
was better when patient had higher health literacy [24,
25], but some studies had found there was no
relationship between them [26].

Finally a significant higher rate of adherence to
medication was observed in patients who exhibited
higher health belief compared with the others who did
not have. This situation was thought that patients with
higher perceived seriousness, higher perceived benefits
of treatment and the low perception of barrier were
more complient with treatment. Daniel and Messer [27],
Gutierrez and Long [28] and Pourghaznein et al. [29]
found that health belief was associated with adherence
to treatment.
We conclude that participants with higher
healh belief and literacy level are more likely to have
higher adherence to diabetes medications. Thus, low
literacy and health beliefs may be very important barrier
to achieving high rates of adherence to treatment. So
educational and biopsychological aspects of patients
health are very important to improve treatment
adherence. Patient should be educated about the
advantages of use of medical treatment regulary and
common unappropriate beliefs must be eliminated.
Further research is also recommended in order to
identify interventions to improve treatment adherence in
patients with diabetes on a larger sample population.
A major limitation of our study is that we
collected data only at a single hospital. So results of
study can not be generalized to the universe.
Nevertheless, it can say that the results achieved, can
reveal important clues regarding diabetes. Another
limitation of this research, questionnaire was presented
in the hospital environment to respondents. Especially
the objective assessment regarding the patient-physician
relationship can be affected in the hospital environment.
However, to avoid to this problem, the patient
completed the survey when they received the services.
Because of this reason, it was considered that it could
reflects their actual ideas
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