J Health Sci Technol. 2017 December; 1(4):163-169.
Published online 2017 December 27

Research Article

Factors Related to Treatment Adherence in Type 2 Diabetic People
Referring to the Tabriz Diabetes Clinic in 2015: Based on the Health
Belief Model
Raheleh Soltani1, Ahmad Ali Eslami2, Ensiyeh Norozi3, Mahnaz Motamedi4
1

Assistant Professor, Medical Education Research Center, Health Management and Safety Promotion Research Institute ,Tabriz University of
Medical Sciences, Tabriz, IR Iran
2
Associate Professor, Department of Health Education and Health Promotion, Faculty of Health, Isfahan University of Medical Sciences, Isfahan,
IR Iran
3
Assistant Professor, Social Determinants of Health Research Center, Faculty of Health, Birjand University of Medical Sciences, Birjand, IR Iran
4 Department of Population and Family Health, Ministry of Health and Medical Education, Tehran University of Medical Sciences, Tehran, IR Iran
*Corresponding author; Ahmad Ali Eslami, Associate Professor, Department of Health Education and Health Promotion, Faculty of Health,
Isfahan University of Medical Sciences, Isfahan, IR Iran
Tel: +3137923239, Email: eslamiaa@gmail.com
Received October 12, 2017; Accepted December 6, 2017
Abstract

Background: Treatment adherence is proposed as a challenge in diabetes care. The present study was performed aiming to
determine the treatment adherence and factors related to it based on the health belief model
Methods: In a cross-sectional study type, 205 type 2 diabetic people who referred to Tabriz Diabetes Centers were selected
by simple random sampling and entered the study. The data collection tool was a questionnaire including demographic
characteristics, factors impacting on the treatment adherence based on the health belief model and treatment adherence
behavior. Data was analyzed by SPSS software (version 16) by using statistical independent t-test and one way ANOVA at
a significant level less than 0.05.
Results: The mean and standard deviation of the people under survey were 53.2±9.5 years and the duration to get diabetes
was 6.6±4.5 years. They were about 66.8% women, 24.9% illiterate, and 9.3% had diploma and were academics. The mean
of HbA1c was (7.4±1.3), and had about 39% poor treatment adherence. The treatment adherence had significant
relationship with perceived severity (R=0.14), sensitivity (R=0.13), benefits (R=0.31), barriers (R=0.47) and HbA1c (R= 0.44). The health belief model structures of perceived benefits (ß=0.17), barriers (ß=0.39) and HbA1c (ß=0.21) predicted
about 29% of the treatment adherence variance.
Conclusions: Educational interventions based on the health belief model with emphasis on perceived benefits and barriers
can be helpful for treatment adherence in people with diabetes.
Keywords: Type 2 Diabetes; Treatment Adherence; Fasting Blood Glucose; HbA1c; Health Belief Model; Self-Care
1. Introduction
According to the World Health Organization report, the
number of people with diabetes increased from 108 million
people in 1980 to 422 million people in 2014 and the global
prevalence of diabetes among people over the age of 18
years has increased from 4.7 percent in 1980 to 8.5 percent
in 2014 (1). The prevalence of diabetes worldwide is
increasing rapidly, especially in low-income and middleincome countries (2, 3). The prevalence of diabetes in Iran,

163

according to the World Health Organization's 2014 report,
is declared as 10% in men, 10.4% in women and 10.3% in
total population (4). It is estimated that diabetes in Iran will
increase from 8.4% in 2013 to 12.3 by 2035 (2).
Diabetes is one of the chronic diseases that affects the
individual in terms of general health and social welfare in
many ways and is very important worldwide in terms of
treatment and disability (4). Diabetes creates a variety of
complications such as blindness, kidney failure, heart
attacks, stroke, and limb amputation (1). People with
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diabetes need self-care behaviors to effectively control and
prevent the progression of disease and its complications,
and increasing self-care for diabetics is a challenge for the
employees of health centers and organizations (5, 6).
Considering the growing trend of diabetes, the
establishment of care system, the prevention of diabetes and
its complications are one of the key and important
strategies, and the World Health Organization proposes
easy and low-cost interventions including: blood glucose
control in type 2 diabetic people through oral therapy and, if
necessary, insulin, blood pressure control, foot care, and
treatment adherence for developing countries (1).
Treatment adherence has been emphasized as one of the
main ways of controlling diabetes (7). Based on the studies,
medication treatment adherence in diabetics is not fully
performed (8), and the investigation of Vousoghi et al.
showed that 68% of people had poor self-care (9). Poor
treatment adherence has been reported from 38% to 97% in
various studies (3). Nowadays treatment adherence is
proposed as a challenge and concern in diabetes care and
interventions and training programs to improve self-care
behaviors in treatment adherence (10). In this respect, in
order to create a desirable and continuous behavior, the first
step is to identify the factors affecting behavior in order to
design and perform effective and low-cost interventions.
One of the most suitable patterns for identifying factors
related to behavior is Health Belief Model (HBM) that has
been considered in the field of diabetes self-care behaviors
and treatment adherence (11).
The Health Belief Model has five main structures that
include: 1- Perceived sensitivity: A person's belief about the
point that how much does he believe that a disease or
specific condition will probably be created for him (the
likelihood of getting infected by diabetes complications) 2Perceived severity: A person's belief about the severity and
seriousness of the disease complications or conditions such
as death, disability and social consequences (occupation,
everyday life, and social connections), 3- Perceived
benefits: A person's belief about the benefits of
recommended behavior in reducing the risk or the severity
of disease (the benefits of taking diabetic medications) 4Perceived barriers: A person's belief about the actual and
psychological costs of the recommended behavior
(medication complications, cost, and motivation), 5External practice guideline (physician and family) and
internal practice guideline (hunger, headache) (12).
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Considering the importance of treatment adherence, the
necessity of recognizing the predictor factors of treatment
adherence and considering the limited studies in this field
based on the health belief model, hence the aim of present
study is the treatment adherence of type 2 diabetic people
based on the health belief model.
2. Methods
The present research is a cross-sectional study and the
investigated population is the type 2 diabetic people who
referred to Tabriz Diabetes Clinic No. 9 and the time of
research is 2015. The present research is a cross-sectional
study and the investigated population is the type 2 diabetic
people who referred to Tabriz Diabetes Clinic No. 9 and the
time of research is 2015. Considering the prevalence of
poor treatment adherence of 38% in the similar study
(P=.38, d=0.02 and z=1.96), the sample size was obtained
230 people by using a statistical formula, which, after
deleting the distorted questionnaires, ultimately 205
(response rate of 89.1%) questionnaires were analyzed.

From the list of diabetics referred to diabetes center
number 9, the people under survey were selected by easy
random method and entered the study. The criteria for
entering the study included having diabetes records, lack of
physical, cognitive and perceptual problems (ability to
answer questions), having type 2 diabetes, diabetes
diagnosis at least the past 6 months, consent and voluntarily
participation to complete the questionnaire.
The data collection tool was a researcher-made
questionnaire including demographic characteristics,
treatment adherence and the variables of health belief
model. Demographic characteristics included 7 questions
(age, gender, history of diabetes, education, occupation,
marital status, history of diabetes). Medication treatment
adherence was measured by two questions of standard
questionnaires related to diabetes self-care (13). "In the last
seven days, how many days have you been taking
prescribed diabetes medications?", and "How many days in
the last seven days have you taken your medication s on
time (based on physician's prescription)?" Each question
was given zero (never) to seven (7 days) score.

J Health Sci Technol. 2017 December;1(4):163-169.

Soltani R et al

The questionnaire related to the health belief model for
treatment adherence was designed as researcher made by
exploiting similar texts (14). This questionnaire consisted of
perceived sensitivity (2 items), perceived severity (3 items),
perceived benefits (4 items), and perceived barriers (5
items). The answer to the questions was in the five-option
Likert's scale (I agree completely, I agree, I have no idea, I
disagree, and I disagree completely) and the range of scores
varied from 1 to 5, and each person could gain a score
between 14 and 70 in total.
To investigate the content validity, the Content Validity
Ratio (CVR), and Content Validity Index (CVI) were used.
In order to determine the index and ratio of content validity,
the questionnaire was provided to the Expert Panel
including physicians (3 people) and health care staff (2
people) cooperating in a national diabetes prevention plan
and health education specialists (5 people). According to
the experts' view, the questions were reviewed and at this
stage 2 questions were removed and 4 questions were
modified. Content Validity Ratio (CVR) was obtained as
0.66; Content Validity Index (CVI) was obtained equal to
0.82. To determine the reliability, the questionnaire was
completed within 2 weeks by 20 people under survey, that
Cronbach's alpha was calculated for the whole
questionnaire as (0.72), and the correlation coefficient as
(r=0.78, p <0.001). Cronbach's alpha for each of the
variables was obtained as: perceived severity: 0.72,
perceived benefits: 0.77, perceived sensitivity: 0.63 and
perceived barriers: 0.72.
The questionnaires were completed by self-report
method and with the help of trained questioners. The
present research was approved by the Research Council and
the Ethics Committee of Isfahan University of Medical
Sciences with the code "292206". In order to ensure the
observance of ethical standards, while expressing the goals
of study, the informed consent and agreement were
obtained for completing the questionnaire. People enrolled
in to the study voluntarily and were free to accept or refuse
cooperation in the research.
Data was analyzed by SPSS software (version18). The
central indicators (mean, standard deviation, minimum and
maximum score), dispersion and frequency tables were
used to summarize the characteristics of sample under
study. The statistical tests of independent t-test, one-way
ANOVA and Pearson correlation test in terms of research
variables were used to compare the mean score of treatment
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adherence. Regarding the normality and independence of
dependent variable and having a constant variance at the
independent variables levels, linear regression was used to
determine the predictor variables of treatment adherence.
3. Results
The people under survey included 137 women (66.8%)
and 68 men (33.2%). The mean age of them was
53.21±9.31 years and the duration of the disease was
6.54±4.5 years. The results of present study showed that the
treatment adherence in 80 people (39%) was poor and in
125 people (61%) was at desirable level and the mean score
of treatment adherence was calculated as 11.19±4.48 (Table
1).
Table 1: Characteristics of People under Study (Number=205)
Variable
Classification
Number
Percent
137
66.8
Female
Gender
68
33.2
Male
178
86.8
Married
Marital Status
27
13.2
Single
51
24.9
Illiterate
56
27.3
Elementary
Middle School
79
38.5
Education
and High School
Diploma and
19
9.3
Higher
Weak (Lower
80
39
Treatment
than Mean)
Adherence
Good (Higher
125
61
than Mean)
Equal and Lower
117
57.1
than 7.5
54
26.3
HbA1c
7.6 to 8.9
Equal to 9 and
34
16.6
Higher
Mean (Standard
Variable
Minimum
Maximum
Deviation)
169.3 (64.4)
63
418
Blood Glucose
7.4 (1.3)
5
11
HbA1c
Treatment
11.1 (4.6)
0
14
Adherence
53.2 (9.5)
32
75
Age
Duration of
6.6 (4.5)
1
24
Diabetes

About 21 people under survey (10.2%) did not take their
medications in the last 7 days, and only 156 people (76%)
had taken their medications according to the physician's
prescription. The mean of fasting blood glucose level in the
people under survey was 169.3± 0.64, the HbA1c was
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7.4±1.3 and the median of HbA1c was obtained 7.2. About
16.6% of the people under study had HbA1c above 9 (table
1). Medication treatment adherence had a significant
relationship with perceived severity (r=0.14), perceived
sensitivity (r=0.13), perceived benefits (r=0.31), perceived
barriers (r=0.47) and HbA1c (r=0.44) (table 3). The most
important perceived barriers for treatment adherence were
medication forgetfulness 54% and fear of medication
complications 24.9%, and 61% of the people under survey
stated the most important perceived benefits of treatment
adherence as preventing diabetes complications.

The mean (standard deviation) of HbA1c in people with
poor treatment adherence (sd=1.4) was obtained 8.1 and in
people with desirable treatment adherence (sd=1) was
obtained 7, that this difference was statistically significant
(P <0.001). Based on the test of multiple linear regressions,
the health belief model predicted 29% of the treatment
adherence variance, that the perceived benefits and barriers
had significant relationship with treatment adherence, and
the perceived barriers were the most important factor
impacting on treatment adherence (Table 4).

Table 2: Mean and Standard Deviation of Medication treatment Adherence in Terms of Case Study
Variable

Classification

Mean

Standard
Deviation

P-value

Female

10.7

3.8

0.09

Male

9.8

3.5

Married

12.3

3.5

Single

10.9

4.7

Illiterate

11

4.4

Elementary

11.1

4.5

Middle School and High School

11.1

4.9

Diploma and Higher

11.6

4.5

Equal and Lower than 7.5

12.7

3.1

7.6 to 8.9

11

4.5

Equal to 9 and Higher

7.5

5.3

Gender
Marital Status

Education

HbA1c

0.079
0.9

<0.001

Table 3: Mean and Standard Deviation of Health Belief Model Structures and Pearson's Correlation
Coefficient with Treatment Adherence in People under Survey
Variables

Treatment Adherence

Achievable Score
Range

Mean (Standard
Deviation)

r

P-value

Perceived Benefits

0.317

<0.001

4-20

17.6 (2.8)

Perceived Barriers

0.472

<0.001

5-25

16.5 (4.8)

Perceived Severity

0.141

0.043

3-15

10.5 (1.9)

Perceived Sensitivity

0.138

0.049

2-10

8.06 (1.8)

Table 4: Multivariate Linear Regression Model for Estimating Factors Impacting on Treatment
Adherence in People with Type 2 Diabetes
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Variables

Beta

t

P-value

Adjusted R2

Perceived Benefits

0.16

2.3

0.018

0.29

Perceived Barriers

0.31

4.3

0.001

HbA1c

-0.21

-3.1

0.002
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4. Discussion
The present study was performed aiming to find out
how the treatment adherence is in type 2 diabetic patients in
2015 based on the health belief model. According to the
findings of present research, the health belief model
variables had a significant relationship with treatment
adherence, and among the variables, the perceived benefits
and advantages of taking medication were stronger
predictors for treatment adherence.
Based on the findings of present research, 39% of the
people under survey had poor treatment adherence, in a way
that about 10% had not taken medications at all in the last 7
days, which is consistent with previous researches in this
area (15, 16). In the investigation Gholam Aliei et al. (2016)
conducted with the aim of medication treatment adherence
and factors related to it, they showed that 59.4% of patients
have poor treatment adherence (16). The investigation of
Lee et al. (2017) showed that one third of people with
diabetes had taken medication only 4 days in the last 7 days
(17). Considering that the main factor to control diabetes is
medical recommendations and medication treatment,
training the importance of taking medication and necessary
interventions in this regard can help blood sugar control. At
the time of referral of diabetic people, the question
(feedback) about taking the medication at any time of
referral can help the treatment adherence.
The present study showed that the health belief model
predicted 29% of the variance of medication treatment
adherence, which confirms the findings of previous studies
(18, 19). But the present finding is contrary to the study of
Karimi et al. (20) who had reported the predictability ratio
of health belief model as 59.9%. The present difference
could be due to the inequality of target group (women
only), considering the whole self-care behavior of diabetes,
and the combination of self-efficacy structure with health
belief model (20). The health belief model refers to the
individual's beliefs about the consequences and
complications of a disease or health problem, as well as
facilitators (benefits-action guide) and inhibitors (barriers)
for conducting health-related behaviors. Therefore, in
interventions related to treatment adherence and diabetes
control, it should be considered by health service providers.
Based on the findings of present research, perceived
barriers and perceived benefits had the highest correlation
with treatment adherence, which confirms the researches of
Karimi et al. (20), Vazini et al. (19), Ayele et al. (21),
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Alatawi et al. (18). In the present investigation, the most
important perceived barriers for treatment adherence are
medication forgetfulness, lack of motivation, fear of
medication complications, which is consistent with other
researches in this regard (15, 22). "Forgetting" the
medication has been reported from 16% to 55.1% in the
previous studies (22, 23), which is consistent with the
findings of present research. One of the barriers to
treatment adherence in the present study was the fear of
medication complications, which is consistent with previous
studies. In the investigation of Mann et al. (24), treatment
adherence had a significant relationship with the fear of
medication complications and the fear of medication
complications has also been reported in other studies (16,
22).
The present study showed that one of the barriers to take
medication is the lack of motivation, which is consistent
with other studies that mentioned factors such as tiredness
of taking medication (56.7) and severity of treatment
adherence (16, 24). The attitude of people with diabetes
(positive or negative attitude) towards treatment adherence
has a significant effect on diabetes control. The effect of
beliefs and attitudes on treatment adherence of people with
diabetes is more than socio-demographic and clinical
factors (24). Therefore, strengthening beliefs and creating a
positive attitude towards the benefits of taking medication
should always be considered by physicians, nurses and
health service providers.
According to the findings of present research, perceived
severity and perceived sensitivity had a weak correlation
with treatment adherence, which this relationship did not
become significant in regression analysis along with other
factors. The present results are consistent with the findings
of the researches of Gutierrez et al. (14). But it is not
consistent with some of the previous researches (18, 19).
In the present study, treatment adherence had significant
relationship with HbA1c ratio, which is consistent with the
results of the findings of previous studies in this area (16,
25). In the present research, the mean of HbA1c was 7.4%
and its median was 7.2, indicating that 50% of the people
under survey had HbA1c higher than 7.2, which is
consistent with previous researches in this area (25), and in
Mann's investigation (24), the mean of HbA1c was reported
as 7.6, which is in line with the results of present research.
About half of the people with diabetes have not been
successful in controlling blood glucose, and the main cause
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of failure to control blood glucose is attributed to
inadequate treatment adherence (3) and is proposed as a
challenge and concern for diabetes care (10).
The present research, based on the review of texts is one
of the few studies that investigated the treatment adherence
as a theoretically based, and the use of Health Belief Model
exclusive questionnaire for adherence is the strength points
of present research.
Investigating people referring to public Diabetes
Control Centers is one of the limitations of present research.
Individuals with diabetes who are at home or refer to
private clinics have been ignored. The questionnaire was
completed as self-report, which may have a recalling error
and other errors related to the participant.
5. Conclusion
Based on the results of present research, treatment
adherence is not fully performed and the health belief
model is a proper predictor for treatment adherence.
Interventions based on the present model framework can
improve treatment adherence and blood sugar control in
people with diabetes. Training in the area of the benefits of
taking medication regularly, reducing barriers, and
increasing the positive attitude toward treatment adherence
should be considered in educational interventions by health
service providers.
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