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a b s t r a c t

Purpose: The aim of this methodological study was to determine the validity and reliability of the Dia-
betes Self-Efficacy Scale adapted to the Turkish community.
Methods: The study sample was completed with 319 patients who had been diagnosed at least 1 year
before and hospitalized in the Malatya Turgut Ozal Health Center and Malatya State Hospital in Turkey. A
questionnaire that consists of items on sociodemographic characteristics, drug use and information
about the disease of patients and the Diabetes Self-Efficacy Scale were used for data collection in the
study. In reliability analysis of the scale, the Cronbach's a coefficient was calculated and item analysis
method was utilized. Factor analysis was used for the construct validity, and Principal Component
Analysis and Varimax Rotation method were used for analyzing the factor structures.
Results: According to data obtained in the study, item-total correlation of the items of the scale was
found to be at an adequate level (0.297e0.803). The scale's Cronbach's a reliability coefficient was found
to be 0.86, and there was one factor that explains 52.38% of the total variance with an eigenvalue was
greater than 1.0. As a result of the analysis, the factor loadings of the items of the scale were found to be
between 0.59 and 0.81.
Conclusion: Diabetes Self-Efficacy Scale is a valid and reliable instrument for determining the self-
efficacy of patients and providing a proper care. It can be suggested to investigate and evaluate the
consistency of the scale by applying it to broader sample groups representing different socioeconomic
levels.
© 2017 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Diabetes mellitus is a chronic disease that caused by inherited
and/or acquired deficiency in production of insulin by the pancreas,
or by the ineffectiveness of the insulin produced [1]. Diabetes af-
fects whole life of the individual with its biological, psychological
and social effects. Patients with diabetes must maintain a planned
care throughout their lives and receive professional help from time
to time. Acute and chronic complications that can occur as well as
these restrictions and requirements decrease quality of life. Dia-
betes leads to a number of psychological problems and loss of joy of
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life in individuals. Individuals who feel loss of independent self-
sufficiency become increasingly desperate, losing self-confidence
[2,3].

According to the IDF (International Diabetes Federation) Dia-
betes Atlas published recently, the number of diabetics in the world
was increased by sevenfold from 30 million in 1985 to 230 million
in 2005. According to the IDF Diabetes Atlas, the total population of
the world is 7.2 billion. And, this is expected to have risen to 8.7
billion by 2035. Based on the IDF data, it is estimated that the health
expenses on diabetes and its complications in theworldwill exceed
627 billion USD by 2035, which was 548 billion USD in 2013. In
2013, 5.1 million people have lost their lives due to diabetes-related
causes. According to the Diabetes Atlas, 382 million people around
theworld in the 20e79 year age group are estimated to be suffering
from diabetes, and IDF expects that there will be more than 592
million diabetics by 2035. And, again according to the Diabetes
Atlas, Turkey is the country with the highest prevalence of diabetes
r B.V. This is an open access article under the CC BY-NC-ND license (http://
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among European countries. Similarly, Turkey ranks 3rd after Russia
and Germany with its over 7 million people with diabetes in the
rank of European Countries with higher prevalence of diabetics in
the between 20 and 79 year age groups [4,5]. According to Turkey
Diabetes Epidemiology Study (TURDEP-II) in 2010, Eastern Turkey
has the highest prevalence of diabetes (18.2%), whereas Northern
region has the lowest prevalence (14.5%) [6e8]. In addition, ac-
cording to the results of TURDEP-II study, the Province of Malatya
was in the first place among the provinces with higher prevalence
with its more than 20% diabetes prevalence, which is a significant
cause of mortality and morbidity [7,9]. According to the results of a
study conducted in 2012 by SSI (Social Security Institution) in order
to determine the cost of diabetes in Turkey, the cost of diabetes is
approximately 10 billion TL for the SSI in 2012. The total cost of
diabetes is increasing every year by 18% approximately, compared
to the previous year. In the total health expenses by SSI,
the rate of diabetes has increased from 16.4% in 2008 to 23% in
2012 [10,11].

Psychologist Albert Bandura suggested the concept of self-
efficacy/sufficiency in 1977 with the scope of “Cognitive Behavior
Change” for the first time. A strong sense of personal efficacy-
sufficiency has been found to be associated with a higher level of
health, higher achievement and social integration. Self-efficacy
levels of individuals may increase or decrease the motivation to
take action [12e14]. How individuals react to failures, how much
effort they exert when faced with a problem or an unpleasant
experience, and how much time they spend to cope with a
problem are all affected by their self-efficacy/sufficiency levels
[15,16].

Diabetes is a chronic health problem. The self-efficacy beliefs
and expectations of the individuals with health problems that
require complex treatment and care, such as diabetes, play an
important role to take steps for making changes in lifestyle and
learning new skills to cope with the disease process. People with
diabetes are expected to have a sufficient level of self-efficacy to
cope with the complex diabetes care and treatment effectively.
Behaviors of diabetics on self-care can be improved and developed
by increasing their self-efficacy levels [17e19]. In a study by Bernal
et al. on the relationship between self-efficacy and self-care in
people with diabetes, the nutrition-and-insulin-treatment-related
self-efficacy perceptions of patients who were visited by home
care nurses and attending diabetes education programs were found
to increase [20]. And, in a study by Johnston-Brooks et al., it was
found that the individuals with low levels of self-efficacy have
insufficient self-care behaviors for diabetes and have failed to
manage diabetes [21].

The aim of this study was to evaluate the validity and reliability
of the Diabetes Self-Efficacy Scale, which was developed to deter-
mine the levels of self-efficacy of people with diabetes in Turkish
society.
2. Methods

2.1. Research type

This study was conducted methodologically to adopt the “Dia-
betes Self-Efficacy Scale” to Turkish, and to determine its validity
and reliability.
2.2. Research place and time

The study was carried out between in November 2013 and
January 2015 in the Malatya Turgut Ozal Health Center and Malatya
State Hospital in Turkey.
2.3. Study population and sample selection

The study population consisted of 420 patients with diabetes
who had been diagnosed at least 1 year before and hospitalized in
the Malatya Turgut Ozal Health Center and Malatya State Hospital
in Turkey. No sampling was performed in the study, and the study
was completed with 319 patients who agreed to participate in the
research.

The Inclusion Criteria for the Study.

- Literate
- Have no history of psychiatric diseases
- Have no audio/visual impairment
2.4. Data collection tools

A questionnaire and Diabetes Self-Efficacy Scale were used for
data collection in the study.

2.4.1. Questionnaire
The 16 items questionnaires, prepared by the researcher, consist

of items on sociodemographic characteristics, drug use and infor-
mation about the disease of patients.

2.4.2. Diabetes Self-Efficacy Scale
Lorig et al. developed Diabetes Self Efficacy Scale (DSES) in 2009

in South Korean [22]. The scale was developed to determine the
self-efficacy of the patients with diabetes. The Likert-type scale
consists of 8 items. The items of the scale are scored between 1 and
10 (1 ¼ Not at all confident, 10 ¼ Totally confident). The scale is
usually applied within 5e6 min. The Cronbach's a coefficient of the
scale, which was developed by Lorig et al., is 0.89 [22]. And, in this
study, Cronbach's a reliability coefficient was found to be 0.86.

2.4.3. Validity and reliability of the Diabetes Self-Efficacy Scale
The validity and reliability analysis of the Diabetes Self-Efficacy

Scale was performed in accordance with the expert opinions and
related literature [23].

2.4.4. Linguistic validity
Translation of a scale into another language changes the nature

of that scale. This inevitable change is due to the conceptualization
and expression differences. The scale items should be carefully
examined to minimize the differences, necessary linguistic trans-
formations should be performed to achieve the same meaning in
the target language, and the language of translation should be
standardized according to the norms of individuals in that language
for adapting the scale to a new culture [24].

In translating the language of Diabetes Self-Efficacy Scale, first
the scale was translated from English to Turkish by researchers.
Then, an expert linguist translated it because of back to English.
This back-translation was compared with the original, revised and
translated scale was finalized.

2.4.5. Internal consistency
The item-total score correlations, Cronbach's a, and factor

analysis were used for the internal consistency test of the scale. The
item-total score correlations indicate whether each item in the
scale contributes to the overall internal consistency [25,26]. And,
the Cronbach's a reliability coefficient is a measure of internal
consistency, homogeneity of items in the scale. The items in a scale
are considered consistent and homogeneous in measuring the very
same feature as the Cronbach's a reliability coefficient of the scale
increases [27]. In the literature, a correlation coefficient smaller
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than 0.25 is suggested for item selection [25,26,28] and it is also
stated that a Cronbach's a reliability of 0.70 and above is sufficient
to use the measurement tool in studies [27,29].

2.5. Data collection

Data were collected after informing the participants by re-
searchers through face-to-face interviews between in November
2013 and March 2014 in the Malatya Turgut Ozal Health Center and
Malatya State Hospital in Turkey. Data collection time was
approximately 15e20 min.

2.6. Evaluation of study data

In the evaluation of the data obtained in the study, Cronbach's a
Reliability Coefficient, Pearson Product-Moment Correlation Coef-
ficient, Factor Analysis, Bartlett's test, Kaiser-Meyer Olkin test,
Correlation, Number and Percentage distributions and t-test were
used.

2.7. Ethical principles of the study

Written consent of Lorig et al. was taken to adopt the Diabetes
Self-Efficacy Scale, which was developed by Lorig et al., to Turkish.
Approval of the Malatya Clinic Researches Ethics Committee was
obtained to conduct the study (supplemental material). Before
starting the study, written permission from the Chief Physicians of
Malatya Turgut Ozal Health Center andMalatya State Hospital were
obtained. Before filling out the data collection questionnaire, the
patients were informed about their freedom to participate, and
their verbal informed consent were obtained, explaining that they
are free to withdraw from study at any time.

3. Results

Introductory characteristics of patients included in the study
were given in Table 1. The descriptive characteristics of the patients
who participated in the study were shown in this table. The mean
age of the patients was found to be 58.10 ± 1.41 (Max ¼ 90,
Min ¼ 19). It was found that 41.7% (133) of the patients was male,
58.3% (186) was female, 45.8% (146) was literate, 11% (35) was
diabetic for more than 20 years, 28.5% (91) was Type-1 diabetics,
71.5% (228) was Type-2 diabetics, and 50.8% (160) of the patients
was using insulin (Table 1).
Table 1
Introductory characteristics of patients included in the study (n ¼ 319).

Introductory characteristics n %

Gender Male 133 41.7
Female 186 58.3

Educational Status Literate 146 45.8
Elementary School 92 28.8
Secondary School 21 6.6
High School 43 13.5
University 17 5.3

Diabetes Diagnosis Time 1-5 years 118 37.0
6-10 years 67 21.0
11-15 years 61 19.1
16-20 years 38 11.9
More than 20 years 35 11.0

Type of Diabetes Type 1 91 28.5
Type 2 228 71.5

Drug Administration Oral 107 33.5
Insulin 162 50.8
Oral þ Insulin 29 9.1
Does not use 21 6.6
It was determined that the result of the Kaiser Meyer Olkin
Measure of Sampling Adequacy test (the sample adequacy) was
0.868 and the result of the Bartlett's Test of Sphericity Analysis
(examination of the sample size) was 1.050, and both of the tests
were significant at the significance level of P < 0.001.

The factor analysis results and item-total score correlation,
which shows the homogeneity of the scale, are shown in Table 2.
The item-total correlation coefficient (leaving the item) varied be-
tween 0.297 and 0.803. The item-total correlations of the scale
items were observed to be adequate. As a result of the analyses, 1
factor with eigenvalue above 1 that explained 52.38% of the total
variance was found and the Cronbach's a reliability coefficient of
the scale was calculated as 0.86.

4. Discussion

Language validity of the scale is an important stage in the study
process. Because translating a scale into another language changes
the nature of that scale. This inevitable change originates from the
differences of conceptualization and expression. Examining care-
fully the scale items to minimize the differences, performing the
necessary transformations to have a meaning in the language it is
translated into, and standardizing the individuals using that lan-
guage according to norms form a basis in adapting the scale into a
new culture [24]. While translating an original scale into the tar-
geted language, three methods are used as ‘unidirectional trans-
lation’, ‘group translation’, and ‘reverse translation’. Among these
methods, the one that is used mostly in the world to provide the
cultural equality of the scale is the ‘reverse translation’ method
[24]. The translators to translate the scale should be selected among
individuals who have knowledge and experience about translation,
speak both languages fluently and know both cultures very well.
Because the most important point in a language adaptation is the
selection and technique of translations [24,30,31]. In this study, the
reverse translation method was used in translating the scale. The
scale was translated in accordance with literature and a language
equivalence was ensured. The scale being translated was observed
to provide the cultural equality.

KMO test and Bartlett's Test of Sphericity Analysis are conducted
in order to evaluate whether or not the sample is adequate and
convenient [32]. While performing the factor analysis, decisions are
made based on the sample adequacy and the KMO value [32]. A
good factor analysis requires the KMO value to be above 0.60. If the
KMO value is below 0.50, it is not accepted; if it is between 0.60
0.69, it is accepted as moderate, if it is between 0.70 and 0.79, it is
good and if it is above 0.90, it is excellent [32]. In our study, it was
determined that the result of the KMO test was 0.868 and the result
of the Bartlett's Test of Sphericity was 1.050, and both tests were
significant at the significance level of P < 0.001. According to this
result, the sample was understood to be adequate and convenient
for the factor analysis. In the original scale, the results were
determined as 0.88 for the KMO test and 1.183 for the Bartlett's Test
of Sphericity Analysis [22]. In this study, the value of the KMO and
Bartlett's Test of Sphericity Analysis was close to the original study.

Regarding the reliability analysis, the correlation coefficient is
calculated for the item analysis, which determines the relation of
items constituting the assessment instrument with the entire
assessment instrument and is frequently used in selecting the
items [27,33]. Highness of the correlation coefficient obtained for
each item in the scale signifies that the item in question is efficient
and adequate in measuring the targeted behavior. If an item has a
low correlation to the total score, this signifies that the item in
question measures a different quality from other items in the scale.
While selecting the items, it is recommended to have a correlation
coefficient above 0.25 and since the low item-total score correlation



Table 2
Diabetes Self-Efficacy Scale, Item-Total Score Correlation Coefficients, factor loadings, a coefficients and explained variance.

Diabetes Self-efficacy Scale Items Item-total
correlation

Item factor
loadings

1. How confident do you feel that you can eat your meals every 4e5 h every day, including breakfast every day? 0.600* 0.593
2. How confident do you feel that you can follow your diet when you have to prepare or share food with other people who do not

have diabetes?
0.710* 0.711

3. How confident do you feel that you can choose the appropriate foods to eat when you are hungry (for example, snacks)? 0.803* 0.818
4. How confident do you feel that you can exercise 15e30 min, 4 to 5 times a week? 0.725* 0.701
5. How confident do you feel that you can do something to prevent your blood sugar level from dropping when you exercise? 0.784* 0.772
6. How confident do you feel that you know what to do when your blood sugar level goes higher or lower than it should be? 0.731* 0.741
7. How confident do you feel that you can judge when the changes in your illness mean you should visit the doctor? 0.297* 0.657
8. How confident do you feel that you can control your diabetes so that it does not interfere with the things you want to do? 0.450* 0.772

Cronbach's a 0.86
Eigenvalue 4.19
Total Variance Explained (%) 52.38

*P < 0.0001.
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decreases the reliability, these items are omitted from the scale
[25,26,28]. Even though it is recommended to omit the items
showing a lower correlation from the assessment instrument, it is
not a certain rule [30,33]. In order to omit an item from the scale; it
is required to consider the change in the a coefficient if the item is
deleted and consider the change in the scale mean if the item is
deleted [33,34]. Highness of the relationship between the items
signifies that the scale is unidimensional, the items measure the
same property and they could be summed [33]. In our study, the
item-total correlation coefficient (leaving the item) varied between
0.297 and 0.803 (Table 2). In the original study, the item-total
correlation coefficient (leaving the item) varied between 0.47 and
0.73 [22]. Examining the results, all the items showed an adequate
correlation with the total score.

In order to determine the factor structure of the Diabetes Self-
Efficacy Scale, the ‘‘principal component’’ method was used and
analyses were conducted according to the transformation of ‘‘var-
imax’’. As a result of the analyses, 1 factor with an eigenvalue above
1 that explained 52.38% of the total variance was found. Eigenvalue
values are used in calculating the factors and the factor number is
calculated as much as the eigenvalue values. Eigenvalue is the total
variance explained by a factor. It is generally considered convenient
to interpret the factor number whose eigenvalue is 1 or higher [35].
As a result of the results, it was determined that the items showed a
good distribution and they were compatible with their factors. In
the original study, 2 factors explaining 56.5% of the total variance
were found [22]. It is known that the higher the variance rates are,
the higher the factor structure is and in analyses performed in
social sciences, the variance rates ranging between 40% and 60% are
accepted to be adequate [36]. These data acquired show that the
internal consistency of Diabetes Self- Efficacy Scale is protected.

As an indicator of the internal consistency and homogeneity of
the Diabetes Self- Efficacy Scale, the Cronbach's a reliability coef-
ficient was examined and calculated as 0.86 (Table 2). In case that
the scale reliability is 0.70 and above, literature states that it is
adequate to use the assessment instrument [37]. Highness of the a
coefficient of the scale signifies that the scale items are consistent
with each other and the scale consists of items examining the el-
ements of the same feature or all items function together [29]. The
adequate a coefficient in a likert scale should be close to 1 as much
as possible [24]. In the original validity and reliability study of the
scale, the Cronbach's a coefficient was calculated as 0.89 [22]. In
this study, the Cronbach's a coefficient was found as 0.86 (Table 2).
The Diabetes Self-Efficacy Scale is observed to have a high internal
consistency and a high reliability.
5. Conclusion

As a result of the statistical analysis, Diabetes Self-Efficacy Scale
was found to have a validity and reliability to be used in Turkish
society. It was found that this scale can be used safely in deter-
mining the proper care and training methods based on patients'
individual self-efficacy levels in Turkish community.
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