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Examination of the relationship of
knowledge of diabetes, attitude toward
diabetes, and health literacy with diabetes
management self-efficacy using hierarchical
multiple regression modeling

ABSTRACT

Background. Self-efficacy in diabetes management
can empower patients and result in their more active
participation in the treatment process. In addition, a
patient’s behavior is influenced by their knowledge of
and attitude toward their illness. Therefore, the goal
of the present study was to examine the association of
knowledge of diabetes, attitude toward diabetes, and
health literacy with diabetes management self-efficacy
in patients with type 2 diabetes.

Methods. This descriptive-correlational study was con-
ducted in 2019. The sample included 115 patients with
diabetes (59 women and 56 men) attending diabetes
centers of Sanandaj, Kurdistan, Iran, who were selected
using a convenience sampling method. The Brief Diabe-
tes Knowledge Test (DKT), the Diabetes Attitude Scale
(DAS), the Health Literacy for Iranian Adults (HELIA)
scale, and the Diabetes Management Self-Efficacy
Scale (DMSES) were used to gather data. The data was
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analyzed using descriptive statistics, Pearson correla-
tion coefficient, and stepwise regression analysis. All
the analyses were perfumed using SPSS, version 16.
The significance level was set at 0.05 for all the tests.
Results. The mean age of participants was 46.61 =
13.73 years. Health literacy (r = 0.585) and attitude
(r = 0.396) were significantly correlated with self-effi-
cacy (P = 0.001). According to the results of stepwise
regression analysis, 34.3% and 36.6% of the variance
of self-efficacy was explained by health literacy alone
and health literacy together with attitude, respectively.
One standard deviation change in health literacy and
attitude was associated with 0.51 and 0.71 standard
deviation change in self-efficacy, respectively.
Conclusion. Health literacy and attitude toward diabe-
tes are positively associated with self-efficacy in diabe-
tes management, and improving these variables can
improve self-efficacy in patients with type 2 diabetes.
(Clin Diabetol 2020; 9; 6: 394-399)
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Introduction

Diabetes is the most common chronic metabolic
disease that has become a silent epidemic in today’s
world [1]. In 2014, about 387 million people around
the world had diabetes, and it has been projected
that by 2035,529 million people will have this disease
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[2]. According to statistics, diabetes control is not at
the desired level globally, and a significant increase is
projected to occur in the global prevalence of diabetes.
This is especially concerning for Middle-East countries;
it has been projected that in near future, Iran will have
the highest prevalence of diabetes in Middle-East after
Pakistan [3]. The prevalence of diabetes in Iran is 9.3%
[4]; however, given the fact that a lot of diabetic pa-
tients are not aware of their condition, the prevalence
of diabetes seems to be higher than the reported
prevalence rates [5]. Currently, more than 3 million
people in Iran have diabetes, and if effective measures
are not taken to address this problem, this number will
be doubled by 2030 [6].

Diabetes management is complex and requires
measures beyond blood sugar control, and a broad
range of interventions are needed to improve the out-
comes for this group of patients [7]. Improvement of
self-care skills in diabetes like any other chronic disorder
requires behavioral changes in patients [2]. Self-efficacy
is an important factor in diabetes management, and
can lead to increased quality of life, reduced risk of hos-
pitalization, and less risky behaviors in diabetic patients
[8]. Self-efficacy includes self-motivated behaviors
allowing a patient to understand factors influencing
their condition, make effective decisions, and engage
in effective behaviors to improve their own health [6].
Patients with higher levels of self-efficacy tend to ac-
tively participate in self-care programs, and are more
successful in managing their symptoms [8]. Self-efficacy
empowers patients and increases their sense of con-
trol; therefore, diabetic patients with higher levels of
self-efficacy feel more control on their problem, and
try harder to adhere to treatment [9]. Huang et al. [10]
found that self-efficacy was the strongest predictor of
adherence to treatment in diabetic patients. Diabetic
patients have the most important role in managing
their illness; therefore, their level of knowledge of
diabetes is an important factor in the effective manage-
ment of their symptoms [11].

Knowledge is the best protective factor against
diabetes, so that Moodley [12] considers it to be the
most effective weapon against diabetes. Patients
with adequate knowledge of diabetes are more likely
to take responsibility for their own health [13], and
have a greater sense of empowerment [14]. Attitude
motivates behavior, and any change in the attitude of
patients results in changes in their behaviors [15]. In
addition to knowledge and attitude, health literacy may
also be related to diabetes management self-efficacy.
Health literacy is defined in terms of cognitive or social
skills determining one’s motivation or ability to obtain,
understand, or use information in order to maintain or

improve their own health [16]. Herath maintains that
health literacy is an integral part of diabetes manage-
ment [13]. Higher levels of health literacy allow diabetic
patients to better understand information related to
proper diets, insulin injection, blood sugar control, and
acceptance of the disease, and increase the participa-
tion of patients in making decisions about treatment
methods [17]. Schilinger [18] found that patients with
adequate health literacy had more control over their
blood sugar levels and experienced fewer diabetes
complications compared to those with inadequate
levels of health literacy.

Knowledge, attitude, and health literacy are in-
fluenced by culture; therefore, the present study is
aimed at examining the relationship of knowledge of
diabetes, attitude toward diabetes, and health literacy
with diabetes management self-efficacy in patients with
type 2 diabetes attending diabetes centers of Sanandaj,
Kurdistan, Iran in 2019.

Methods

This was a descriptive-correlational study. The
statistical population included all patients with type 2
diabetes attending diabetes centers of Sanandaj in
2019, and the sample included 115 patients who were
selected for this population, using a convenience sam-
pling method. Sample size was calculated based on the
following formula:

N = (—21"”2 21y +3,
0.5In1+
according to ¢ = 0.05 and a correlation coefficient
of r =0.3.

The inclusion criteria were willingness to participate
in the study, medical record in the diabetes center, aged
16-65 years, and ability to read and write. Incomplete
guestionnaires were discarded. The data was collected
using the demographic questionnaire, the Brief Diabe-
tes Knowledge Test (DKT), the Diabetes Attitude Scale
(DAS), the Health Literacy for Iranian Adults (HELIA)
scale, and the Diabetes Management Self-Efficacy
Scale (DMSES).

The Brief Diabetes Knowledge Test (DKT): This
test was developed by Fitzgerald et al. [19] at Michigan
Diabetes Research Center. It has 23 items with four
response options, one of which is the correct answer
(scored 1) and the rest are incorrect answers (scored
0). Total score ranges from 0 to 23, with higher scores
indicating higher diabetes knowledge [19, 20]. Because
a Persian version of the test was not available, after
obtaining permission from the original developers
of the test, it was translated into Persian using the
forward-backward method, and 10 experts in nursing
confirmed its qualitative content validity. Then, the dif-
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ficulty and discrimination coefficients were examined.
10 items with difficulty coefficients below 0.2 were
discarded, and the reliability of the final scale with
16 items was found to be 0.661, using the Kuder-
Richardson coefficient.

The Diabetes Attitude Scale (DAS): This scale was
translated into Persian and validated in Iran by Mahjouri
et al. [21]. It has 33 items that are rated on a 5-point
Likert-type scale ranging from 1 (totally disagree) to
5 (totally agree), and higher scores indicate better at-
titude toward diabetes.

The Health Literacy for Iranian Adults (HELIA)
scale: This scale was developed by Montazeri et al.
[22], and has 33 items that are rated on a 5-point
Likert-type scale.

The Diabetes Management Self-Efficacy Scale
(DMSES): This scale was translated into Persian and
validated in Iran by Haghayegh et al. [23]. It has 19
items rated on a 10-point Likert-type scale ranging
from 1 (I cannot at all) to 10 (I surely can). Higher
scores on this scale indicate greater self-efficacy in
diabetes management. The reliability of DAS, HELIA,
and DMSES questionnaires was 0.752, 0.896, and
0.853, respectively.

After explaining the objectives of the study to the
participants and obtaining their consents for participa-
tion, the questionnaires were administered. It should
be noted that the participants were not required to
write their real names on the questionnaires. The pre-
sent study was approved by the ethics committee at
Kurdistan University of Medical Sciences (no. IR.MUK.
REC.1398.212)

Statistical analysis

The data was described using percentage, mean,
and standard deviation. Independent t-test and one-
way analysis of variance were used to compare quan-
titative data between two groups and more than two
groups, respectively. Chi-squared test and Pearson
correlation coefficient were used to examine the rela-
tionship between qualitative data and the relationship
between quantitative data, respectively. Stepwise mul-
tiple regression was used to determine the important
factors in predicting diabetes management self-efficacy.
Significance level was set at 0.05 for all the tests. All
the analyses were performed using SPSS, version 16.

Results

The study sample included 115 patients with type 2
diabetes (59 women and 56 men) with a mean age
of 46.61 = 13.73 years. The mean disease duration
was 9.24 + 5.67 years. Further details are provided
in Table 1.
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Table 1. Demographic properties of the participants

Variable N %
Gender

Male 56 48.7

Female 59 51.3
Marital situation

Single 18 15.7

Married 97 84.3
Literacy

Primary 70 60.9

High school 29 25.2

University 16 13.9
Employment status

Employed 67 58.3

Un employed 48 41.7
Drug

Insulin 47 40.9

Pills 56 48.7

Insulin + pills 12 10.4

According to the results of Pearson correlation
coefficient, self-efficacy in diabetes management was
significantly associated with attitude (r = 0.396) and
health literacy (r = 0.585). In other words, better at-
titude toward diabetes and higher health literacy were
related to higher self-efficacy in diabetes management
(P < 0.001) (Table 2).

Stepwise regression analysis was employed to
determine the predictive power of knowledge of dia-
betes, attitude toward diabetes, and health literacy
in diabetes management self-efficacy. According to
Pearson correlation results, health literacy and attitude
were significantly related to self-efficacy; therefore, the
two variables were included in the regression model
to predict self-efficacy. Health literacy was included
in the first step, and health literacy and attitude were
included in the second step. In the first step, health
literacy significantly predicted self-efficacy (F = 58.883,
P = 0.001), and explained 34.3% of the variance of
this variable. In the second step, health literacy and
attitude together explained 36.6% of the variance
of self-efficacy (F = 32.366, P = 0.001). In this step,
attitude alone explained 2.3% of the variance of self-
efficacy (Table 3).

As shown in the table above, regression coefficients
indicate that one standard deviation change in health
literacy and attitude is associated with 0.510 and 0.172
standard deviation change in self-efficacy, respectively.
Regression coefficients also show that health literacy
(P =0.001) and attitude (P = 0.001) have a significant
positive effect on self-efficacy. In other words, higher
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Table 2. Correlation coefficients between diabetes management self-efficacy with knowledge of diabetes, attitude toward
diabetes, and health literacy in patients with type 2 diabetes

Variables M SD Knowledge Attitude Health literacy Self-efficacy
Knowledge 7.41 2.82 -
Attitude 121.07 9.28 0.18 -
Health literacy 134.69 12.70 0.05 0.44" -
Self-efficacy 152.56 24.93 0.02 0.396" 0.585" -
*P < 0.001
Table 3. The results of stepwise multiple regression
Model Source of changes SS df MsS F R R? Ay R? P
Health literacy Regression 24277.783 1 24288.783 58.88 0.585 0.343 0.337 0.001
Residual 46590.478 113 412.305
Sum 70868.261 114
Health literacy Regression 25957.064 2 12978.532 32.36 0.605 0.366 0.355 0.001
& Attitude Residual 44911.197 112 400.993
Sum 70868.261 114
Table 4. Stepwise regression analysis for variables predicting diabetes management self-efficacy
Model Variable Unstandardized coefficients Standardized coefficients t P
B Standard error Beta
1 (constant) -2.095 20.244 -0.104 0.918
Health literacy 1.148 0.150 0.585 7.674 0.001
2 (constant) -37.882 26.540 -1.427 0.156
Health literacy 1 0.164 0.510 6.079 0.001
Attitude 0.461 0.255 0.172 2.046 0.001

health literacy and a better attitude toward diabetes
are associated with higher diabetes management self-
efficacy (Table 4).

Discussion

The goal of the present study was to examine the
association of knowledge of diabetes, attitude toward
diabetes, and health literacy with diabetes management
self-efficacy. According to the study results, diabetes
management self-efficacy was significantly associated
with attitude and health literacy. In addition, health
literacy and attitude explained 34.3% and 2.3% (to-
gether 36.6%) of the variance of diabetes management
self-efficacy, respectively. Osborn et al. [24] also found
a significant positive association between self-efficacy
and health literacy in diabetic patients. Masoompour et
al. [25] also showed a significant positive relationship
between health literacy and self-efficacy in patients
with diabetes. Sedighi Pashaki et al. [26] maintain
that proper management of diabetes requires multi-

disciplinary cooperation among healthcare providers
from different fields and also cooperation between
healthcare providers and patients, and that the concept
of health literacy is highlighted with a greater focus
on patient-centered care and patient empowerment.
Diabetic patients with enough health literacy are less
likely to have problems in reading medication labels
and health-related educational brochures, interpret-
ing medical test results, and providing informed
consent for medical procedures [27]. They are also
more able to manage their illness effectively. On the
other hand, the relationship between health literacy
and self-efficacy is not limited to diabetes, and is also
observed in other chronic disorders. For example,
a study among patients with colorectal cancer showed
a significant relationship between health literacy and
patient self-efficacy [28]. Bohanny et al. [29] found
that receiving diabetes education, job status, and
health literacy explained 11.8% of the variance of
self-efficacy in patients.
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We found no significant association between
knowledge and self-efficacy. In contrast with this
finding, Abedini [11] maintains that patients’ lack of
knowledge of their own conditions can increase the
prevalence of diabetes complications. Santos also
considers knowledge to be one of the most important
factors in diabetes management, because the patient
needs to have enough knowledge about diabetes treat-
ments, role of carbohydrates, and proper diets [30].
Patients with enough knowledge about their illness are
more likely to take responsibility for their own health
[13]. In the present study, the diabetic patients obtained
less than half of the total knowledge score that seems
inadequate. Murata believes that lack of knowledge of
diabetes undermines the ability of diabetic patients to
manage their illness [14]. Therefore, we cannot expect
from patients with insufficient knowledge of their ill-
ness to show self-efficacy in diabetes management;
this indicates the importance of providing patients
with proper training. Given the fact that patients’
knowledge of their conditions is influenced by cultural
factors, learning readiness, cognitive performance, fam-
ily support, and barriers to care [23], proper training
programs should be provided for diabetic patients, so
that they can be empowered to effectively manage their
iliness. Economic problems in Iran can affect patients’
attitudes toward diabetes. Even if patients have good
knowledge about the disease, when they cannot afford
adequate treatment of the disease, this knowledge can-
not help them. It seems that knowledge can be effec-
tive when the patient has sufficient financial support.
On the other hand, seeing other diabetics with lower
limb amputation, blindness, kidney failure, and dialysis
dependence makes these patients who do not yet have
the complications of diabetes pay more attention to
self-care behaviors to better manage their disease.

In the present study, attitude toward diabetes
was a moderate predictor of self-efficacy in diabetes
management. Consistent with this finding, previous
studies have shown a significant relationship between
attitude and diabetes management self-efficacy [31,
32]. Given that attitude can be influenced by knowl-
edge, this finding can be attributed to the participants’
low knowledge of diabetes. Patients with inadequate
knowledge of factors related to their illness, including
its causes and types, proper diets, and proper exercise,
cannot have the right attitude toward their conditions
[33]. Attitude motivates behavior, and having a proper
attitude can change patients’ behaviors and improve
their self-efficacy [15]. It seems that the emotional
nature of the Kurds was clearer in this study because
attitude (not knowledge) had an effect on the self-
efficacy of their disease management.
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One important limitation of the present study was
that the data was gathered using self-report question-
ers. Therefore, participants’ answers to the question-
naires may have been influenced by their mental and
emotional state. Iran is a country of different cultures
and ethnicities, and this study was conducted on
Kurds living in western Iran. The results of this study
can be generalized to all Kurdish populations in Iran,
but since these concepts are influenced by the culture
and context of different societies, it is recommended
to study in Arab, Turkish, Lor, Balouch, Lak and Fars
cultures to be able to comment on this with more
confidence.

Conclusion

Overall, the study results indicated the positive
association of diabetes management self-efficacy with
health literacy and attitude toward diabetes in patients
with type 2 diabetes. Therefore, self-efficacy of diabetic
patients in managing their own illness can be improved
through designing strategies to improve their health
literacy and attitude toward diabetes.
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