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Abstract
Aim The aim of the present research was to investigate the effect of insight level of adult patients with type 2 diabetes on 
healthcare behaviors according to the Health Belief Model.
Subject and methods This research used a cross-sectional design. Sample size was determined using G-Power. A systematic 
sampling method was used. The Socio-demographic Characteristics Form, Insight Scale and Health Belief Model Scale in 
patients with diabetes were used as data collection tools. The data were collected through telephone. The t-test, one-way 
variance, correlation and regression analyses were carried out.
Results It was detected that patients with a different chronic disease and those who did not exercise created a significant 
difference on the levels of the Health Belief Model Scale. A positive correlation was detected between the self-acceptance 
sub-dimension which is one of the sub-dimensions of the Insight Scale, and the health belief model total score, the perceived 
severity, perceived benefit, and health-related activities sub-dimensions; a negative correlation was detected between the 
self-acceptance and the perceived obstacles sub-dimension. It was found that the same sub-dimension had a significantly 
positive effect on the Health Belief Model Scale.
Conclusion The increase in self-acceptance level of the patients is associated with health beliefs and positive health behav-
iors. The positive effect of the increase in experience was detected on the health belief. It is believed that adequate training 
provided by nurses to newly diagnosed patients could provide the same effect.

Keywords Diabetes · Type 2 diabetes · Health Belief Model · Insight · Health-related behavior

Introduction

Diabetes with a gradually increasing prevalence all over the 
world is now an important health problem that threatens 
public health (Miguel-Yanes et al. 2011). Diabetes occurs 
as a result of insulin deficiency or defects in the effect of 
insulin; it may be detected in individuals of all ages and sig-
nificantly reduces the quality of life of individuals (Karada-
kovan and Aslan 2022). It has been reported that changes 
such as environmental factors, nutrition, movement, and 

lifestyle in diabetes which are known to play an important 
role in genetic transmission affect the appearance of the 
disease (Davies et al. 2018). It was determined according 
to the data of the International Diabetes Federation (IDF) 
that there are 463 million people with diabetes between 20 
and 79 years of age globally (IDF 2019). The TURDEP-I 
study on the gradually increasing prevalence of diabetes in 
Turkey detected that 7.7% of the population over 20 years of 
age have diabetes; and according to the TURDEP-II study, 
13.7% of the population has diabetes (Satman et al. 2013). 
According to the report published by the IDF in 2019, the 
incidence of diabetes in adults in Turkey is 12% (IDF 2019). 
It is emphasized that diabetes, from which approximately 3.8 
million people die every year, has an increased prevalence 
especially over the age of 40; many acute/chronic complica-
tions occur in cases where control is not provided and neces-
sary precautions are not taken, and this makes it difficult for 
individuals to comply with treatment (Davies et al. 2018; 
He et al. 2017).
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The treatment compliance of the patients with diabetes 
is very important in order to increase the quality of life of 
the individuals and to reduce possible negativities from the 
disease (Currie et al. 2012). It is important to increase the 
insight and motivation of individuals to support their compli-
ance to treatment (Demirtas and Akbayrak 2017). The indi-
vidual may be aware of their physical, emotional and mental 
state with insight (self-awareness) which has an important 
place in the psychology literature. Individuals with higher 
insight in case of a problem or illness in themselves are likely 
to participate more effectively in treatment (Akdogan and 
Turkum 2014). There are many difficulties in the manage-
ment and adaptation process of diabetes, which has a psy-
chological effect in addition to the physical effect on the indi-
vidual. Complications caused by the disease and thoughts of 
individuals losing their sense of control for the future in their 
own bodies affect the social life of individuals and negatively 
affect their adaptation to diabetes (Fedrick and Temu 2012). 
Therefore, increasing the insight for all individuals with any 
chronic disease such as diabetes would be important to facili-
tate the adaptation to the disease and to develop healthier atti-
tudes. It was observed in studies that individuals with higher 
insight about their disease manage the treatment process 
more effectively, and they are more successful in develop-
ing positive health behaviors (Al-Maskari et al. 2013). Stud-
ies have shown that individuals with higher awareness and 
effectiveness toward their disease are better able to cope with 
diabetes and stay away from disease-related complications 
(Kayabasi and Korkut 2021). It is important for individuals 
with diabetes to adopt all kinds of attitudes and behaviors that 
are beneficial for them to improve their health, to increase 
their awareness of the disease to minimize the damage caused 
by diabetes and to improve their health. Therefore, insights 
(awareness) of patients with diabetes on their disease as well 
as their health behaviors should be assessed. Nurses who 
provide care for patients with diabetes and play an impor-
tant role in the delivery of primary health care services have 
an important role in cooperating with patients on awareness 
of the conditions and symptoms that lead to appearance of 
the disease (Azami et al. 2018). Furthermore, nurses play an 
important role in increasing the insight of individuals with 
diabetes about their disease, in effectively overcoming the 
physical and emotional problems that may arise, and in the 
ability of patients to self-manage diabetes (Jutterstrom et al. 
2016). The aim of the present research was to determine the 
effect of the insight level of patients with diabetes on compli-
ance to the disease and health behaviors.

Research questions

• How do demographic characteristics and health behav-
iors of the patients with type 2 diabetes affect the Health 
Belief Model score?

• What is the association between the age and disease dura-
tion of the patients with type 2 diabetes and their health 
behaviors according to their health beliefs?

• What is the association between the insight levels of the 
patients with type 2 diabetes and their health behaviors 
according to their health beliefs?

• Does the level of insight of type 2 diabetes patients affect 
health behaviors of these patients according to their 
health beliefs?

Methods and materials

Study design, setting, and period

This research is a cross-sectional study, one of the analyti-
cal research types. The current research was conducted with 
patients present in the community between April 2022 and 
September 2022. It was completed with patients who could 
be reached by telephone.

Participants

The population of the study consisted of all patients with 
type 2 diabetes who have phone numbers registered in a 
health institution. The sample size was calculated using the 
G-power analysis method. The sample size of the study was 
determined as 119 with the assumption of 1–β = 0.80 power 
and α = 0.05 significance level and f = 0.51 effect size. 
The systematic sampling method, one of the probabilistic 
sampling methods, was used. A total of 119 adult patients 
diagnosed with type 2 diabetes who accepted to participate 
in the study constituted the sample group of the study. All 
adult individuals diagnosed with type 2 diabetes who can 
speak Turkish, read and write, without any mental illness 
and mental disability were included in the study. Individuals 
who had perception problems and answered the questions 
incorrectly or incompletely (2 patients) were excluded from 
the study.

Dependent and independent variables 
of the research

The dependent variables of the study are the health behav-
iors of the patients according to the health belief model. 
Independent variables are sociodemographic variables and 
insight levels.

Data collection tools and techniques

The sociodemographic characteristics form prepared by the 
researchers, Health Belief Model Scale in Diabetes Patients 
and Insight Scale were used as data collection tools.
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Sociodemographic characteristics form

This form was created by the researchers through litera-
ture scan (Kayabasi and Korkut 2021; Davies et al. 2018; 
Azami et al. 2018) and evaluates the age, gender, educa-
tion level, and some sociodemographic characteristics of 
the individuals in the research sample. Twenty questions 
including one open-ended questions exist in the form.

Health belief model scale in diabetes patients

This scale was developed by Tan in 2004 based on the 
5 sub-dimensions of the Health Belief Model developed 
by Schwab et al. in 1994 (Schwab et al. 1994). The scale 
was developed to evaluate the health beliefs and attitudes 
of individuals with diabetes and to examine their health 
behaviors. The scale consists of 36 items under 5 sub-
dimensions including perceived sensitivity (5 items), per-
ceived seriousness (3 items), perceived benefits (7 items), 
perceived barriers (11 items), recommended health-related 
activities (10 items). A 5-point Likert form is used to eval-
uate the scale. The rating is done as strongly disagree (1) 
and strongly agree (5). Some questions in the scale were 
reversely coded. Items 3 and 4 in the perceived sensitivity 
sub-dimension and items 16, 17, 18, 19, 20, 21, 22, and 
23 in the perceived barriers sub-dimension were reversely 
coded. A score of four and above indicates higher health 
belief, whereas scores below four indicate a lower health 
belief. Tan applied the Health Belief Model Scale (SIM 
Scale) on Chinese individuals with type 2 diabetes melli-
tus and found the scale valid and reliable. The reliability of 
internal consistency was calculated through the Cronbach 
alpha coefficient. The Cronbach alpha value is 0.72 for 
whole scale (Tan 2004). The Cronbach’s alpha coefficient 
was determined as 0.77 in this research.

The insight scale

It is a 20-item Likert-type scale developed by Akdogan 
and Turkum (2018) to determine the level of insight, with 
a five-point scale with 1 indicating “never” and 5 indi-
cating “always.” Items 4, 9, 13, and 17 of the scale are 
reversely scored. It is accepted that the higher the score, 
the higher the level of insight. EFA analyses show that the 
scale has three sub-dimensions, including the “holistic 
view,” “self-acceptance,” and “self-understanding,” and 
the three dimensions together explain 45.24% of the total 
variance. It is reported that the Cronbach alpha value is 
0.84 (Akdogan and Turkum 2018). The Cronbach’s alpha 
coefficient was determined as 0.83 in this research.

Data collection method

A data collection tool including the sociodemographic char-
acteristics form prepared by the researchers, Health Belief 
Model Scale in Diabetes Patients, and Insight Scale was 
prepared. The data were collected by telephone interview 
technique. The forms of the patients who accepted to par-
ticipate in the study and filled out the data collection tools 
were evaluated. The completion time of the questions in each 
form lasted for approximately 10 to 15 minutes.

Data processing and analysis

The data obtained for statistical analyses were analyzed 
using the IBM SPSS Statistics 24.0 package program. Any 
p value below 0.05 was accepted as statistically significant. 
The compliance of demographic characteristics with normal 
distribution was checked through the Kolmogorov–Smirnov 
test. Descriptive statistics (mean, standard deviation, median 
value, minimum, maximum, number, and percentile) were 
provided for the categorical and continuous variables of 
the study. The t-test and one-way analysis of variance were 
performed in independent groups for data comparison. The 
correlation between two continuous variables was evaluated 
with the Pearson correlation coefficient and with the Spear-
man correlation coefficient in cases where parametric test 
prerequisites were not met. The regression analysis tech-
nique was used to assess the effect of independent variables 
on different parameters.

Results

The results obtained from adult patients with type 2 dia-
betes are described in this section with the help of tables. 
The review of demographic characteristics of patients with 
diabetes who have participated in the study revealed that 
65.5% of the participants were female, 83.2% of them were 
married; 56.3% of them had lower education level, and 
67.2% of these participants have moderate income level. 
It was detected in the assessments according to diabe-
tes or healthy living behaviors that only 12.6% of them 
did not have a relative with diabetes. It was determined 
that 84% of them had no problem in compliance with the 
treatment, only 21.8% of the participants exercise, 47.9% 
of them had another chronic disease other than diabetes, 
alcohol and cigarettes were used by a limited number of 
the participants, and 69.7% considered themselves mod-
erately healthy. When the effect of demographic variables 
or health behaviors on the total score of the health belief 
model scale was reviewed, it was detected that those with a 
different chronic disease had 3.42±0.25, and those who did 
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not exercise had moderate health beliefs with 3.40±0.30; 
these results were significant (p < 0.05; Table 1).

The assessment of the association between the insight 
scale and its sub-dimensions revealed a positive signifi-
cant association between the sub-dimensions and the total 
insight score (p < 0.01). It was observed that this asso-
ciation was lower between self-understanding and self-
acceptance sub-dimensions, and higher between insight 
total score and holistic view and self-understanding sub-
dimensions (Table 2).

The association between the Health Belief Model Scale 
in Diabetes Patients and its sub-dimensions indicated that 
the lowest negative correlation was between perceived 
benefits and perceived sensitivity, and the highest corre-
lation was between perceived barriers and health-related 
activities sub-dimensions. It was detected that the lowest 
positive correlation was between the perceived obstacles 
sub-dimension and the scale total score, and the highest 
correlation was between the health-related activities sub-
dimension and the scale total score (Table 3).

The association between the mean age and time of diagno-
sis of the disease, and the scale average of the patients were 
evaluated. It was detected that the lowest negative correlation 
was between self-understanding sub-dimension and the Health 
Belief Model Scale total score, and the highest correlation was 
between the mean age and the holistic view sub-dimension of 

Table 1  Comparison of 
the demographic variables 
and health behaviors of the 
participants and the Health 
Belief Model Scale total score 
in diabetes patients

*p < 0.05; **p < 0.01: Student’s t-test. One-way ANOVA test of variance, summary statistics are given as 
F(p) values, the p values of the variables with significant differences are written in bold

Variables Frequency Health Belief Model Scale

n % Min–Max Mean±SD F p

Gender Female 78 65.5 1.30–3.82 3.34±0.39 1.022 0.314
Male 41 34.5 2.76–4.58 3.37±0.31

Marital status Married 99 83.2 1.30–4.58 3.36±0.37 0.473 0.493
Single 20 16.8 2.36–3.82 3.31±0.37

Educational status Primary education 67 56.3 2.64–4.58 3.40±0.32 2.156 0.120
High school 30 25.2 2.36–3.79 3.34±0.32
≥ University 22 18.5 1.30–3.79 3.21±0.50

Income More 29 24.4 1.30–3.79 3.27±0.51 0.930 0.398
Middle 80 67.2 2.36–4.58 3.38±0.31
Little 10 8.4 2.76–3.73 3.35±0.31

Family history of DM 1st degree 85 71.4 2.64–4.58 3.38±0.31 2.908 0.059
2nd degree 19 16.0 2.70–3.79 3.40±0.30
None 15 12.6 1.30–3.70 3.14±0.63

Treatment order Yes 100 84.0 1.30–4.58 3.35±0.38 0.067 0.796
No 19 16.0 2.76–3.82 3.34±0.29

Different chronic disease Yes 57 47.9 2.67–3.82 3.42±0.25 5.103 0.026*
No 62 52.1 1.30–4.58 3.29±0.44

Regular exercise Yes 26 21.8 1.30–3.82 3.19±0.51 4.138 0.044*
No 93 78.2 2.64–4.58 3.40±0.30

Cigaret Yes 34 28.6 2.67–4.58 3.38±0.38 0.546 0.462
No 85 71.4 1.30–3.79 3.34±0.36

Alcohol Yes 8 6.7 2.76–3.58 3.21±0.27 0.265 0.608
No 111 93.3 1.30–4.58 3.36±0.37

Health perception Good 16 13.4 2.91–3.76 3.33±0.27 0.732 0.483
Middle 83 69.7 1.30–4.58 3.33±0.39
Bad 20 16.9 2.64–3.82 3.44±0.32

Table 2  The relationship between the Insight Scale and its sub-
dimensions (n = 119)

*p < 0.05; **p < 0.01 1: Spearman correlation coefficient (r); Sum-
mary statistics are given as r (p) values

Holistic view Self 
acceptance

Self  
understanding

Self acceptance 0.394**
0.000

Self understanding 0.724** 0.276**
0.000 0.002

Total Score 0.897** 0.684** 0.822**
0.000 0.000 0.000
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the Insight Scale. It was detected that the lowest positive cor-
relation was between the mean age and health-related activi-
ties, and the highest correlation was between the mean age 
and the diagnosis duration of the disease. A positive correla-
tion was detected between the self-acceptance sub-dimension, 
which is one of the sub-dimensions of the Insight Scale, and 
the health belief model total score, the perceived severity, per-
ceived benefit; a negative correlation was detected between 
the self-acceptance and the perceived obstacles. A signifi-
cantly negative correlation was detected between the mean 
age of the patients and the Insight Scale and sub-dimensions. 
It was determined that the perceived severity, health-related 
activities, and health belief significantly increased as the dura-
tion of diagnosis increased (p < 0.05; Table 4).

When the Health Belief Model Scale was evaluated in 
patients with diabetes without the effect of the variables in 
the model, a significant score of 2.68±0.258 was obtained. 

It was found that the Self-acceptance, Self-understanding 
and Insight total scores positively affect the levels of the 
Health Belief Model Scale in patients with diabetes. This 
effect was determined significant with 0.02±0.008 in the 
self-acceptance sub-dimension (p < 0.01; Table 5).

Discussion

The progression of type 2 DM is basically under the con-
trol of the patients themselves. The insight level of the 
individuals is very important to control diabetes, com-
ply to the treatment, acquire the necessary positive health 
behaviors, and maintain it. The effect of insight levels of 
type 2 DM patients on health behavior was investigated 
in this study.

Table 3  The relationship 
between the Health Belief 
Model Scale and its sub-
dimensions

*p < 0.05; **p < 0.01 1: Spearman correlation coefficient (r); Summary statistics are given as r (p) values

Perceived 
sensitivity

Perceived 
seriousness

Perceived benefits Detected 
obstacles

Health related 
activity

Perceived seriousness –0.104
0.258

Perceived benefits –0.090 0.478**
0.332 0.000

Detected obstacles 0.320** –0.254** –0.284**
0.000 0.005 0.002

Health related activity –0.125 0.385** 0.437** –0.318**
0.177 0.000 0.000 0.000

Total score 0.173 0.548** 0.686** 0.097 0.771**
0.059 0.000 0.000 0.296 0.000

Table 4  Investigation of the 
relationship between patients’ 
age, disease duration and insight 
levels and health belief levels

*p < 0.05; **p < 0.01 1: Spearman correlation coefficient (r); Summary statistics are given as r (p) values. 
HV, holistic view. SA, self-acceptance, SU, self-understanding, IT, insight total, DD, disease duration, PS, 
perceived sensitivity, PSR, perceived seriousness, PB, perceived benefits, DO, detected obstacles, HRA, 
health related activity, HBF, health belief total

PS PSR PB DO HRA HBF DD Age

HV –0.171 0.027 0.090 –0.169 0.120 0.030 –0.144 –0.269**
0.063 0.773 0.330 0.066 0.192 0.748 0.119 0.003

SA –0.120 0.191* 0.288** –0.214* 0.255** 0.227* –0.160 –0.056
0.194 0.038 0.001 0.019 0.005 0.013 0.082 0.547

SU –0.171 0.034 0.057 –0.145 0.035 –0.031 –0.177 –0.266**
0.063 0.712 0.541 0.116 0.705 0.736 0.055 0.003

IT –0.192* 0.101 0.178 –0.218* 0.171 0.092 –0.197* –0.248**
0.037 0.275 0.053 0.017 0.063 0.318 0.032 0.007

DD 0.105 0.224* 0.115 0.025 0.183* 0.245** 0.402**
0.254 0.015 0.212 0.791 0.047 0.007 0.000

Age 0.066 0.141 0.182* 0.022 0.105 0.190* 0.402**
0.479 0.126 0.048 0.809 0.255 0.039 0.000
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It was determined in the present study that individuals with 
chronic diseases other than type 2 diabetes had a significantly 
higher health belief. This finding indicates that individuals with 
multiple chronic diseases affect attitudes, values and beliefs 
more on health behavior. The individuals with a chronic medi-
cal condition should be active in the management of their dis-
ease (Pon et al. 2019; Carey et al. 2018). It was detected in a 
study conducted on individuals with diabetes that individuals 
with chronic diseases other than diabetes had a significantly 
higher disease acceptance (Akturk and Aydinalp 2018). A 
cross-sectional study by Melkamu et al. (2021) reported that 
the severity of the disease perceived by patients with diabetes 
had a significant effect on their health belief. However, there are 
also study results indicating that the health belief which changes 
depending on the perceived severity of the disease in individu-
als with diabetes negatively affects health behaviors (self-care) 
in case of other concomitant diseases (Melkamu et al. 2021; 
Traina et al. 2015). It is considered that the disease severity 
perceived by the individuals with multiple chronic diseases on 
their health increases in parallel with this increase. The results 
of the research and the literature information are usually similar. 
However, an opposite result was obtained in the self-care study 
by Melkume et al. Behaviors such as diet and not smoking are 
included in general health behaviors, and self-care includes care 
that requires muscle strength and energy (Melkamu et al. 2021). 
Since multiple chronic diseases may cause loss of muscle power 
and energy, results may be affected differently. Therefore, the 
difference is considered to be originated from the self-care. A 
limited number of studies was detected in the literature on how 
the health belief behaviors of patients with diabetes change in 
the presence of other chronic diseases.

It was determined in the study that individuals who do not 
exercise have a significantly higher health belief. This indicated 
the fact that people who do not feel sick do not need to exercise. 
Individuals start exercise only after they begin to experience 
health problems. In fact, the literature review reveals that the 
participants do not start exercising without perceiving that they 

are sick. A previous study on individuals with type 2 diabe-
tes suggested that physical activity brings permanent lifestyle 
changes in these patients (Koenigsberg and Corliss 2017). The 
increase in the problems that occur in the case of prolonged dis-
ease leads individuals with diabetes to physical activity in order 
to control the disease better (Sarbazi et al. 2019). Furthermore, 
some references indicated that physical activity and exercise 
required for prevention and control of chronic diseases are not 
considered as a basic requirement (Sánchez et al. 2019; Lima 
et al. 2019). It is believed that understanding the importance 
of physical activity for diabetes control may influence this out-
come. This information in the literature and the research results 
are not consistent.

A positive correlation was detected between the self-
acceptance sub-dimension which is one of the sub-dimen-
sions of the Insight Scale, and the health belief model total 
score, the perceived severity, perceived benefit, and health-
related activities. As the level of self-acceptance increased in 
insight of the patients, their beliefs about the disease sever-
ity, the benefits of treatment and practice, and the benefits of 
activities for health also increased. In a study conducted with 
diabetes patients, it was emphasized that the acceptance of 
the disease is important in long-term chronic diseases (Law-
son et al. 2013). Lawson et al. (2013) detected that individu-
als have improvements in health-related activities by increas-
ing the acceptance of the disease after a certain period of 
time after the diagnosis. Studies concluded that providing 
adequate information to patients with diabetes and ensur-
ing a self-acceptance process are important in changing the 
perspective on diabetes (Lawson et al. 2013). It was stated in 
a previous study conducted by Akturk and Aydınalp (2018) 
that there is a positive association between acceptance of 
the disease and overcoming the disease in individuals with 
diabetes. It is predicted that the development of a sense of 
“self-acceptance” related to the disease in individuals may 
also reduce the barriers that individuals perceive in their 
healthy behavior attempts.

Table 5  The effect of patients’ 
Insight Scale level and sub-
dimensions on the Health Belief 
Model Scale

*p < 0.05; **p < 0.01 1: Regression analysis (F); 2: Coefficient analysis (t); Summary statistics are given 
as regression coefficient (standard error) value, the p values of the variables with significant differences are 
written in bold.

Unstandardized Standardized t p
B±SH Beta

Health Belief Model Scale Constant 2.68±0.258 – 10.396 0.000
Holistic view 0.00±0.009 0.020 0.151 0.880
Self acceptance 0.02±0.008 0.278 2.901 0.004
Self understanding –0.00±0.011 –0.053 –0.419 0.676
Insight scale total score 0.003±0.003 0.092 1.003 0.318

Durbin–Watson = 1.827
R2 = 0.144
F = 3.799 p = 0.003 **
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Another outcome of the study was a significantly nega-
tive correlation between insight total score and perceived 
sensitivity, perceived barriers, and age. It was observed 
that the increase in the level of insight has a positive effect 
on the orientation toward healthy behaviors by increasing 
the perceived risks of diabetes in individuals. The insight 
is accepted as recognition of the individuals about their 
illness, noticing the symptoms, and observing changes 
created in their body. A previous study concluded insight 
reduces perceived disability in chronic diseases (Abraham 
et al. 2015). Individuals need more information about their 
diseases along with the increase of insight. It is known 
that this situation creates positive effects in care prac-
tices (Abraham et al. 2015; van Puffelen et al. 2015). It 
is believed that individuals with type 2 diabetes who have 
the awareness requirements to cope with the disease such 
as diet, exercise, and nutrition balance are less worried 
about the complications that may arise. It is important to 
develop adequate health beliefs in the absence of symptoms 
or emerging complaints to increase the necessary insight in 
patients and transform this into a positive effect on health 
behavior. The negative correlation between the age and 
insight obtained as a result of the research is considered 
to be related to the acceptance process of the disease. The 
negative association between the age and insight as a result 
of the research is believed to be associated with the accept-
ance process of the disease. Changes in lifestyle become a 
lifestyle in the future. This may cause successful control of 
the disease. The health belief may also increase. Therefore, 
it is considered that the perception of health increases with 
age; however, the insight on the symptoms of the disease 
decreases. Furthermore, it was observed in the present 
study that the perceived severity, health-related activities, 
and health belief also increased significantly along with 
the increase in the diagnosis duration of the patients and 
their disease experience. Similarly, it was found in the lit-
erature that the level of acceptance of the disease and blood 
sugar level control increased with age (Rho et al. 2015; 
Berhe et al. 2020). However, Shamshirgaran et al. (2017) 
concluded that younger patients with diabetes have bet-
ter glycemic control and positive health behaviors when 
compared to older individuals (Shamshirgaran et al. 2017). 
It was determined in the study conducted by Mellergard 
et al. in 2020 that the glycemic level of older individuals 
was lower and within the desired range when compared to 
younger individuals (Mellergård et al. 2020). It is predicted 
that the difference between the studies may be associated 
with cultural differences. It is believed that better glycemic 
control in elder individuals may actually be due to gaining 
more experience with diabetes, perception differences exist 
among the elderly, the perception capacity of young people 
may be better even though their experience level is lower, 
and these situations would affect the results.

In this study, a significant result was obtained from the 
Health Belief Model Scale without the effect of the vari-
ables in the model. Furthermore, it was determined that the 
level of self-acceptance of the patients affected their health 
belief levels positively and significantly. Melkamu (2021) 
detected that higher self-efficacy results in good self-care 
practices (Melkamu et al. 2021). It is seen in the results of 
the study that the self-acceptance levels of individuals with 
diabetes are associated with self-efficacy and performing the 
necessary health behaviors for diabetes is affected by this 
self-efficacy (Yanik and Erol 2016; Orhan and Karabacak 
2016). It is observed that it is important for individuals with 
diabetes to develop positive health behaviors in the process 
of accepting themselves and their disease positively. It is 
believed that individuals with type 2 diabetes should have a 
higher insight in order to cope with their disease and achieve 
symptom control.

Conclusion

It was detected at the end of the study that the patients with 
different chronic diseases who were experienced in chronic 
diseases had higher health beliefs. It was determined that 
the patients who exercised were usually patients with lower 
health belief. It was observed that patients with higher self-
acceptance levels also had higher levels of health beliefs, 
and this reflected on their health behaviors positively. The 
health belief level of the patients who had a longer diagno-
sis duration and experience with this disease had a higher 
acceptance of the disease. As the level of self-acceptance 
increased, the level of health belief also positively increased. 
The outcomes revealed the positive effects of insightful ill-
ness acceptance on health beliefs and health behaviors. 
Further studies should thereby be planned to increase the 
insights of patients with diabetes. The number of stud-
ies indicating the effectiveness of applied research such 
as behavioral therapies should be increased. Communi-
cation and education issues that would improve health 
beliefs and attitudes in health institutions, especially during 
nurse–patient communication, should be determined. We 
believe that developing diabetes nursing practices, especially 
in health centers, and spreading the fields that will help to 
increase the insight of the patients will allow development of 
positive behavior in individuals. It is recommended to plan 
individual or group trainings, to get support for implemen-
tation of these plans from superiors, and to provide effec-
tive and periodic trainings by nurses instead of waiting for 
patients to learn by experience to improve health beliefs of 
the individuals and to increase awareness of their disease. 
Furthermore, further interventional studies are needed to 
determine the effectiveness of individual/group training or 
behavioral therapies on insight.
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Limitations of the research

Since the research was conducted with patients with type 2 
diabetes who continued to be treated at home rather than a 
clinic, contacting patients was difficult. Contacting patients 
by phone was challenging and time consuming. This practice 
has been challenging and limiting in this respect.

Acknowledgements We would like to thank all kidney transplant 
patients who contributed to this research and the head of the clinical 
department who helped us reach the patients.

Author contributions Study Conception and Design: Berna BAYIR
Data Collection: Berna BAYIR, Busra DURAN, Aysenur DEMIR
Data Analysis and İnterpretation: Berna BAYIR
Drafting of the Article: Berna BAYIR, Busra DURAN
Critical Revision of the Article: Berna BAYIR, Busra DURAN, 

Aysenur DEMIR

Funding This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors.

Data availability Not applicable

Declarations 

Ethical statement Written approval was obtained from the ethics com-
mittee of KTO Karatay University Non-Pharmaceutical Research in 
order to conduct the study (Decision no: 2022/012; Date of Decision: 
14/04/2022). It was explained to each patient interviewed by phone 
that the purpose of the study, the study was voluntary, and they could 
withdraw from the study at any time. Verbal consent was obtained from 
the participants. Then, the written document was sent via e-mail and 
consent was obtained. Declaration of Helsinki rules were complied 
with at every stage of the study.

Conflict of ınterest There is no conflict of interest among the research-
ers involved in this study. Researchers did not receive any financial aid 
throughout the study.

Ethical statement Consent to participate has been obtained.

Permission to publish has been obtained from KTO Karatay University 
Non-Pharmaceutical Research (Decision no: 2022/012; Date of Decision: 
14/04/2022).

References

Abraham AM, Sudhir PM, Philip M, Bantwal G (2015) Illness per-
ceptions and perceived barriers to self-care in patients with type 
2 diabetes mellitus: an exploratory study from India. Int J Dia-
betes Dev Ctries 35(Suppl 2):137–144. https:// doi. org/ 10. 1007/ 
s13410- 014- 0266-z

Akdogan R, Turkum AS (2014) Insight as a therapeutic aim in psy-
chological helping process. Curr Approach Psychic 6(4):375–388. 
https:// doi. org/ 10. 5455/ cap. 20140 21007 5748

Akdogan R, Turkum AS (2018) Insight Scale for nonclinical university 
students: validity and reliability analysis. Measure Eval Coun-
sel Dev 51(4):250–262. https:// doi. org/ 10. 1080/ 07481 756. 2017. 
14139 41

Akturk U, Aydinalp E (2018) Examining the correlation between the 
acceptance of the disease and the diabetes self-efficacy of the dia-
betic patients in a family health center. Ann Med Res 25(4):1–6. 
https:// doi. org/ 10. 5455/ annal smedr es. 2018. 05. 075

Al-Maskari F, El-Sadig M, Al-Kaabi JM, Afandi B, Nagelkerke N, 
Yeatts KB (2013) Knowledge, attitude and practices of diabetic 
patients in the United Arab Emirates. PLoS One 8(1):e52857. 
https:// doi. org/ 10. 1371/ journ al. pone. 00528 57

Azami G, Soh KL, Sazlina SG, Salmiah MS, Aazami S, Mozafari M, 
Taghinejad H (2018) Effect of a nurse-led diabetes self-manage-
ment education program on glycosylated hemoglobin among 
adults with type 2 diabetes. J Diabetes Res 2018:4930157. https:// 
doi. org/ 10. 1155/ 2018/ 49301 57

Berhe KK, Gebru HB, Kahsay HB (2020) Effect of motivational inter-
viewing intervention on HgbA1C and depression in people with type 
2 diabetes mellitus (systematic review and meta-analysis). PLoS One 
15(10):e0240839. https:// doi. org/ 10. 1371/ journ al. pone. 02408 39

Carey RM, Muntner P, Bosworth HB, Whelton PK (2018) Preven-
tion and control of hypertension: JACC health promotion series. 
J Am Coll Cardiol 72(11):1278–1293. https:// doi. org/ 10. 1016/j. 
jacc. 2018. 07. 008

Currie CJ, Peyrot M, Morgan CL, Poole CD, Jenkins-Jones S, Rubin 
RR, Burton CM, Evans M (2012) The impact of treatment non-
compliance on mortality in people with type 2 diabetes. Diabetes 
Care 35(6):1279–1284. https:// doi. org/ 10. 2337/ dc11- 1277

Davies MJ, D'Alessio DA, Fradkin J, Kernan WN, Mathieu C, Min-
grone G, Rossing P, Tsapas A, Wexler DJ, Buse JB (2018) Man-
agement of hyperglycemia in type 2 diabetes, 2018. A Consensus 
Report by the American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes (EASD). Diabe-
tes Care 41(12):2669–2701. https:// doi. org/ 10. 2337/ dci18- 0033

de Lima AP, Benedetti TRB, de Oliveira LZ, Bavaresco SS, Rech CR 
(2019) Physical activity is associated with knowledge and atti-
tudes to diabetes Type 2 in elderly. J Phys Educ 30:2–10 URL: 
https:// perio dicos. uem. br/ ojs/ index. php/ RevEd ucFis/ artic le/ view/ 
38333/ 75137 51393 00

de Miguel-Yanes JM, Shrader P, Pencina MJ, Fox CS, Manning AK, 
Grant RW, Dupuis J, Florez JC, D'Agostino RB Sr, Cupples LA, 
Meigs JB (2011) MAGIC Investigators; DIAGRAM+ Investiga-
tors. Genetic risk reclassification for type 2 diabetes by age below 
or above 50 years using 40 type 2 diabetes risk single nucleotide 
polymorphisms. Diabetes Care 34(1):121–125. https:// doi. org/ 10. 
2337/ dc10- 1265

Demirtas A, Akbayrak N (2017) Development of an assessment scale 
for treatment compliance in type 2 diabetes mellitus in Turkish 
population: psychometric evaluation. Int J Nurs Sci 4(3):244–251. 
https:// doi. org/ 10. 1016/j. ijnss. 2017. 06. 002

du Pon E, Wildeboer AT, van Dooren AA, Bilo HJG, Kleefstra N, 
van Dulmen S (2019) Active participation of patients with type 2 
diabetes in consultations with their primary care practice nurses 
- what helps and what hinders: a qualitative study. BMC Health 
Serv Res 19(1):814. https:// doi. org/ 10. 1186/ s12913- 019- 4572-5

Fedrick F, Justin-Temu M (2012) Factors contributing to non-adherence 
to diabetes treatment among diabetic patients attending clinic in 
Mwanza city. East Afr J Public Health 9(3):90–95

He X, Li J, Wang B, Yao Q, Li L, Song R, Shi X, Zhang JA (2017) 
Diabetes self-management education reduces risk of all-cause 
mortality in type 2 diabetes patients: a systematic review and 
meta-analysis. Endocrine 55(3):712–731. https:// doi. org/ 10. 1007/ 
s12020- 016- 1168-2

IDF (2019) International Diabetes Federation (IDF) (2019) IDF Diabetes 
Atlas Ninth Edition 2019, 4-152. URL: https:// www. idf. org/e- libra 
ry/ epide miolo gy- resea rch/ diabe tes- atlas/ 159- idf- diabe tes- atlas- 
ninth- editi on- 2019. html (Date of Access: November 05, 2022)

https://doi.org/10.1007/s13410-014-0266-z
https://doi.org/10.1007/s13410-014-0266-z
https://doi.org/10.5455/cap.20140210075748
https://doi.org/10.1080/07481756.2017.1413941
https://doi.org/10.1080/07481756.2017.1413941
https://doi.org/10.5455/annalsmedres.2018.05.075
https://doi.org/10.1371/journal.pone.0052857
https://doi.org/10.1155/2018/4930157
https://doi.org/10.1155/2018/4930157
https://doi.org/10.1371/journal.pone.0240839
https://doi.org/10.1016/j.jacc.2018.07.008
https://doi.org/10.1016/j.jacc.2018.07.008
https://doi.org/10.2337/dc11-1277
https://doi.org/10.2337/dci18-0033
https://periodicos.uem.br/ojs/index.php/RevEducFis/article/view/38333/751375139300
https://periodicos.uem.br/ojs/index.php/RevEducFis/article/view/38333/751375139300
https://doi.org/10.2337/dc10-1265
https://doi.org/10.2337/dc10-1265
https://doi.org/10.1016/j.ijnss.2017.06.002
https://doi.org/10.1186/s12913-019-4572-5
https://doi.org/10.1007/s12020-016-1168-2
https://doi.org/10.1007/s12020-016-1168-2
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/159-idf-diabetes-atlas-ninth-edition-2019.html
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/159-idf-diabetes-atlas-ninth-edition-2019.html
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/159-idf-diabetes-atlas-ninth-edition-2019.html


Journal of Public Health 

1 3

Jutterstrom L, Hornsten Å, Sandstrom H, Stenlund H, Isaksson U 
(2016) Nurse-led patient-centered self-management support 
improves HbA1c in patients with type 2 diabetes-A randomized 
study. Patient Educ Couns 99(11):1821–1829. https:// doi. org/ 10. 
1016/j. pec. 2016. 06. 016

Karadakovan A, Aslan FE (2022) Care in internal and surgical diseases. 
Academician. Publication 1:757. ISBN:9786258037753. https:// 
doi. org/ 10. 37609/ akya. 923

Kayabasi A, Korkut Y (2021) Tip 2 Investigation of attitudes and 
behaviors of patients with diabetes mellitus towards their dis-
eases. J General Med 31(2):148–152. https://dergipark.org.tr/tr/
download/article-file/1851307

Koenigsberg MR, Corliss J (2017) Diabetes self-management: facilitat-
ing lifestyle change. Am Fam Physician 96(6):362–370

Lawson VL, Bundy C, Belcher J, Harvey JN (2013) Changes in coping 
behavior and the relationship to personality, health threat com-
munication and illness perceptions from the diagnosis of diabe-
tes: a 2-year prospective longitudinal Study. Health Psychol Res 
1(2):e20. https:// doi. org/ 10. 4081/ hpr. 2013. e20

Melkamu L, Berhe R, Handebo S (2021) Does patients' perception 
affect self-care practices? the perspective of health belief model. 
Diabetes Metab Syndr Obes 13(14):2145–2154. https:// doi. org/ 
10. 2147/ DMSO. S3067 52

Mellergård E, Johnsson P, Eek F (2020) Sociodemographic factors 
associated with HbA1c variability in type 2 diabetes: a prospec-
tive exploratory cohort study. BMC Endocr Disord 20(1):102. 
https:// doi. org/ 10. 1186/ s12902- 020- 00585-6

Orhan B, Karabacak BG (2016) The relationship between cogni-
tive and social factors and metabolic control parameters related 
to diabetes in type 2 diabetics. Clin Experimental Health Sci 
6(1):1 URL: https://dergipark.org.tr/en/pub/clinexphealthsci/
issue/17866/187381#article_cite

Rho MJ, Kim HS, Chung K, Choi IY (2015) Factors influencing the 
acceptance of telemedicine for diabetes management. Cluster 
Comput 18:321–331. https:// doi. org/ 10. 1007/ s10586- 014- 0356-1

Sánchez GL, Smith L, Raman R, Jaysankar D, Singh S, Sapkota R, Diaz 
Suárez A, Pardhan S (2019) Physical activity behaviour in people 
with diabetes residing in India: a cross-sectional analysis. Sci Sports 
34(1):59–66. https:// doi. org/ 10. 1016/j. scispo. 2018. 08. 005

Sarbazi E, Moradi F, Ghaffari-Fam S, Mirzaeian K, Babazadeh T 
(2019) Cognitive predictors of physical activity behaviors among 
rural patients with type 2 diabetes: applicability of the Extended 
Theory of Reasoned Action (ETRA). J Multidiscip Healthc 
4(12):429–436. https:// doi. org/ 10. 2147/ JMDH. S1989 64

Satman I, Omer B, Tutuncu Y, Kalaca S, Gedik S, Dinccag N, Karsidag 
K, Genc S et al (2013) TURDEP-II Study Group. Twelve-year 
trends in the prevalence and risk factors of diabetes and predia-
betes in Turkish adults. Eur J Epidemiol 28(2):169–180. https:// 
doi. org/ 10. 1007/ s10654- 013- 9771-5

Schwab T, Meyer J, Merrell R (1994) Measuring attitudes and health 
beliefs among Mexican Americans with diabetes. Diabetes Educ 
20(3):221–227. https:// doi. org/ 10. 1177/ 01457 21794 02000 308

Shamshirgaran SM, Mamaghanian A, Aliasgarzadeh A, Aiminisani 
N, Iranparvar-Alamdari M, Ataie J (2017) Age differences in dia-
betes-related complications and glycemic control. BMC Endocr 
Disord 17(1):25. https:// doi. org/ 10. 1186/ s12902- 017- 0175-5

Tan MY (2004) The relationship of health beliefs and complication 
prevention behaviors of Chinese individuals with type 2 diabetes 
mellitus. Diabetes Res Clin Pract 66(1):71–77. https:// doi. org/ 10. 
1016/j. diabr es. 2004. 02. 021

Traina SB, Colwell HH, Crosby RD, Mathias SD (2015) Pragmatic 
measurement of health satisfaction in people with type 2 diabe-
tes mellitus using the Current Health Satisfaction Questionnaire. 
Patient Relat Outcome Meas 6:103–105. https:// doi. org/ 10. 2147/ 
PROM. S79368

van Puffelen AL, Heijmans MJ, Rijken M, Rutten GE, Nijpels G, 
Schellevis FG (2015) Diacourse study group. Illness perceptions 
and self-care behaviours in the first years of living with type 2 
diabetes; does the presence of complications matter? Psychol 
Health 30(11):1274–1287. https:// doi. org/ 10. 1080/ 08870 446. 
2015. 10455 11

Yanik YT, Erol O (2016) Evaluation of self-efficacy levels of individu-
als with type 2 diabetes. J Nursol 19(3):166–174 URL: https:// 
nursi ng- ataun ipress. org/ en/ evalu ation- of- self- effic acy- levels- of- 
indiv iduals- with- type-2- diabe tes- 13302

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1016/j.pec.2016.06.016
https://doi.org/10.1016/j.pec.2016.06.016
https://doi.org/10.37609/akya.923
https://doi.org/10.37609/akya.923
https://doi.org/10.4081/hpr.2013.e20
https://doi.org/10.2147/DMSO.S306752
https://doi.org/10.2147/DMSO.S306752
https://doi.org/10.1186/s12902-020-00585-6
https://doi.org/10.1007/s10586-014-0356-1
https://doi.org/10.1016/j.scispo.2018.08.005
https://doi.org/10.2147/JMDH.S198964
https://doi.org/10.1007/s10654-013-9771-5
https://doi.org/10.1007/s10654-013-9771-5
https://doi.org/10.1177/014572179402000308
https://doi.org/10.1186/s12902-017-0175-5
https://doi.org/10.1016/j.diabres.2004.02.021
https://doi.org/10.1016/j.diabres.2004.02.021
https://doi.org/10.2147/PROM.S79368
https://doi.org/10.2147/PROM.S79368
https://doi.org/10.1080/08870446.2015.1045511
https://doi.org/10.1080/08870446.2015.1045511
https://nursing-ataunipress.org/en/evaluation-of-self-efficacy-levels-of-individuals-with-type-2-diabetes-13302
https://nursing-ataunipress.org/en/evaluation-of-self-efficacy-levels-of-individuals-with-type-2-diabetes-13302
https://nursing-ataunipress.org/en/evaluation-of-self-efficacy-levels-of-individuals-with-type-2-diabetes-13302

	The effect of insight level of adult patients with type 2 diabetes on health behaviors according to the health belief model
	Abstract
	Aim 
	Subject and methods 
	Results 
	Conclusion 

	Introduction
	Research questions

	Methods and materials
	Study design, setting, and period
	Participants
	Dependent and independent variables of the research
	Data collection tools and techniques
	Sociodemographic characteristics form
	Health belief model scale in diabetes patients
	The insight scale
	Data collection method
	Data processing and analysis

	Results
	Discussion
	Conclusion
	Limitations of the research

	Acknowledgements 
	References


