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Abstract
Background: Diabetes education in Turkey is provided by diabetes nurse educators in almost all healthcare organizations. However, the education is not standardized in terms of learning content, duration, and methods. This multicenter study was performed to assess the self-care behaviors and glycemic control following education provided to
the patients with type 2 diabetes mellitus by diabetes nurse educators.
Methods: This was a descriptive and cross-sectional study and included 1535 patients admitted to 28 public hospitals for the treatment of type 2 diabetes mellitus. The education was assessed by using a Patient Identification Form
and Self-care Scale.
Results: The proportion of individuals who received diabetes education within the last year was 78.5%, with 46.7%
of them having received it once. Of the patients, 84.8% reported that they received diabetes education individually.
It was found that the proportion of individuals who received education about oral antidiabetics (78.5%) and glucose
testing at home (78.5%) was higher than the proportion of individuals who received education about exercise (58.8%)
and foot care (61.6%). The status of diabetes education, education intervals, and the correlation of the education
method with self-care and glycemic control was evaluated. Self-care and glycemic control levels were better among
the patients who received diabetes education thrice or more and in patients who received education both individually and in a group (p < 0.05).
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Conclusions: Approximately three-quarters of individuals with type 2 diabetes mellitus received education by diabetes nurse educators in Turkey. Diabetes education is positively correlated with self-care and glycemic control levels
among patients with type 2 diabetes mellitus. Efforts for generalization and standardized education for all diabetes
patients are necessary.
Keywords: Type 2 diabetes, Diabetes nurse, Patient education, Self-care, Glycemic control

Background
While diabetes mellitus is not contagious, it is a gradually increasing health problem due to its prevalence and
related complications [1]. Diabetes is one of the most
rapidly growing global health conditions of the twentyfirst century due to the rate of population growth and
increasing urbanization. Diabetes mellitus has affected
more than half a billion people between the ages of 20
and 79 years globally. While the prevalence of diabetes
mellitus in Turkey was 8.1% in 2011, it increased to 14.5%
in 2021. It is predicted that Turkey will be among the top
ten countries in the world in terms of diabetes prevalence
in 2045 [2].
Since diabetes mellitus is a cause of concern due to its
high prevalence and direct effects on mortality, disability,
and healthcare expenses, it is critically important to control and effectively manage the disease [3]. In this context, while increasing awareness about the prevention of
diabetes mellitus is the primary goal, making and maintaining lifestyle changes from the time of diagnosis is one
of the important approaches [4]. For effective disease
management in patients diagnosed with diabetes mellitus, it is important that patients are informed about the
disease, learn about the appropriate use of medication,
adapt their diet and physical activities according to the
disease condition, and adopt behaviors such as self-monitoring and regular medical follow-up and care [4, 5]. It
is important to improve the individual’s self-care for the
adoption and implementation of these behaviors [6].
The most effective method for improving self-care
in individuals with diabetes mellitus is diabetes education [7]. Diabetes education is one of the effective interventions to influence lifestyle changes and is an integral
part of the treatment for diabetes. Diabetes education
aims to ensure the effective participation of individuals
with diabetes mellitus by improving their compliance to
treatment, preventing the complications associated with
diabetes, reducing the cost of treatment, and improving
the individual’s quality of life [5]. In this context, diabetes
education includes sharing knowledge and experience to
ensure that the individuals with diabetes feel better, can
prevent possible complications by better control of the
disease, reduce the cost of treatment, reduce treatmentrelated errors, and ensure that the patients adopt emerging technologies [7, 8]. Studies have demonstrated that

diabetes education improves the self-care behavior of
individuals, glycemic control, and quality of life [7, 9–12].
Similarly, diabetes education helps people adopt a positive attitude toward the disease and improves treatment
compliance [13]. Moreover, diabetes education reduces
hospital and emergency room admissions and healthcare
expenses [14, 15].
Healthcare professionals, especially nurses, have an
important responsibility to meet the educational requirements of individuals with diabetes mellitus [16]. The
importance of the nurses’ role in educating individuals
with diabetes mellitus is known globally [17]. Most of the
education and support to individuals with diabetes mellitus, both in community and acute-care hospital settings
in many regions of Europe, Australia, New Zealand, and
the USA, is provided by specialist nurses [18]. In Turkey,
diabetes education is predominantly provided by diabetes nurse educators.
In addition to providing education, diabetes nurse
educators support patients to set their goals for diabetes control, develop problem-solving skills, improve
their knowledge and skills about self-care activities, gain
self-confidence and self-competence, manage their own
responsibilities, and be involved in the decision-making
process [1]. Moreover, nurses play an important role in
identifying the patients’ needs for education and improving the patients’ skills in controlling diabetes [8]. It has
been reported that compared to other healthcare professionals, nurses have a higher possibility of encouraging
healthcare-seeking behaviors [19]. Similarly, it has been
highlighted that nurses can provide effective and qualified care at lower costs; therefore, nurses should play an
important role in the education about diabetes treatment
and care [17].
Diabetes education is provided by diabetes nurse
educators to out-and in-patients with diabetes mellitus in almost all hospitals in Turkey, and this education is provided as a group activity within the scope of
the ‘Patient/Diabetes School’ program rolled out by
the Ministry of Health Hospitals. Additionally, diabetes nurse educators provide group education using slide
shows prepared based on their own literature search or
individual education using the demonstration and narration method. However, the evidence about the efficacy
of these educations provided by diabetes nurse educators
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is inconclusive at present. There is no study demonstrating the efficacy of diabetes education routinely provided by diabetes nurse educators in Turkey. This study
is important because it reveals the effect of the education provided by diabetes nurse educators using different methods and for various durations on the self-care
behaviors and glycemic control of the patients. Furthermore, it is anticipated that this study will contribute to
the literature in terms of demonstrating the efficacy of
diabetes education for the benefit of the patients.

Methods
The aim and design of the study

TURNUDEP study (TURkey NUrsing Diabetes Education Evaluating Project) is designed as a multi-center,
descriptive, and cross-sectional study aiming to determine the effect of diabetes education on self-care behaviors and glycemic control provided to individuals with
type 2 diabetes mellitus (T2DM) by diabetes nurse educators in Turkey.
Study setting and sample

Before starting the research, an announcement was
made and all diabetes nurses who were members of the
Diabetes Nursing Association were informed about the
research. Subsequently, the research was conducted in
28 hospitals with nurses who volunteered to participate
in the research and had diabetes nurse educator certificates provided by the Ministry of Health. Individuals
with T2DM who visited the internal medicine, diabetes,
and endocrinology outpatient clinics of these hospitals
between April 15 and October 15, 2021, constituted the
study population. The sample size for the study was calculated using power analysis. According to the self-care
variable in the reference study [7], the total number of
patients required to achieve a significance level of 0.05,
an effect size of 0.4, an error risk of 0.05, and a power of
1-β = 0.95 was determined as 71. Due to the multi-centric study design, it was envisaged that at least 25 patients
per hospital would be included in the study. Finally,
1535 patients who had T2DM for at least 6 months,
had no verbal communication barriers, completed the
data forms, and agreed to participate in the study were
included. However, 43 individuals with T2DM whose
data was missing in the forms were excluded from the
study.
Data collection tools

Data were collected using a patient identification form
and Self-care Scale.
The patient identification form was prepared by the
research team and consisted of two sections. The first
section included the socio-demographic, disease and
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glycemic control parameters (fasting blood glucose and
HbA1c), and the second section included the diabetes
education information.
Diabetes self‑care scale (DSCS)

The scale was developed by Lee and Fisher to evaluate
the self-care activities of patients with T2DM [20]. It is
a 4-point Likert-type scale and consists of 35 items. The
scale aims to collect information on eating time and
status, exercise status, blood glucose monitoring and
recording status, use of oral antidiabetics and insulin as
recommended, doctor visits for blood glucose control,
foot care, personal hygiene practices, and diabetes and
its complications. Patients with a score above 66% (92.4
points) are considered to have an acceptable level of selfcare. The scale scores range between 35 and 140, with
higher scores having a positive correlation with patients’
self-care abilities. The validity and reliability study of the
scale for Turkey was performed by Karakurt and Kaşıkçı,
and Cronbach’s α reliability coefficient was found to be
0.81 [7]. In this study, Cronbach’s alpha coefficient of the
scale was found to be 0.91.
Routine practice

Diabetes education is predominantly provided by diabetes nurse educators in Turkey. However, it is not standardized in terms of learning content, duration, and
methods. While diabetes nurses use the education set
provided by the Ministry of Health, they also prepare
content based on the literature. In general, the learning
content includes the description, treatment, complications, and home monitoring of the disease. Patients
receive individual or group education through face-toface standard narration and demonstration methods.
At the end of each session, an appointment is made for
the next session, and multiple sessions might be provided to each patient who returns for the appointment or
requests.
Data were collected by the investigators on the day
when the patients visited the outpatient clinic for their
appointment through an interview in an empty clinic
room. The height, weight, and blood pressure of the
patients were measured by the investigators using measuring instruments in the study centers.
Before initiation of the study, diabetes nurse educators who participated as researchers were instructed
about the methods to take the measurements to ensure
standardization in height, weight, and blood pressure
measurements. Data about the chronic complications
were obtained from the patient records. Measurements
and completion of the data forms by the investigators
required approximately 25 to 30 min.
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Data evaluation

SPSS 22.0 software was used to analyze the study data.
The normality of distribution of the data was tested
using the Kolmogorov–Smirnov test. Percentages and
means were used for analyzing the distribution of the
socio-demographic, disease, treatment, glycemic control parameters, and diabetes education characteristics
of the participants. For the comparison of the diabetes
education characteristics and mean DSCS scores of the
patients, the student’s t-test and Mann–Whitney U test
were used for the homogeneous data and the Kruskal–
Wallis test for the non-homogeneous data. Post-hoc
analysis was used to compare multi-groups that the difference between them was statistically significant. Furthermore, Pearson’s correlation analysis was used to
compare the mean DSCS scores and mean HbA1c values.
A statistical significance level of 0.05 was considered.

Results
The mean age of the patients was 56.19 ± 11.63 years,
with 73.3% of them aged < 65 years. Of the total participants, 54.7% were females, 86.9% were married,
and 45.5% were primary school graduates. Sixty-three
point eight percent of the patients were unemployed,
and almost all of them (97.3%) had social security, with
61.5% of them reporting to be from middle-income
families. Seven point three percent were living alone,
and 82.1% of them were living with their spouse and/or
children; 25.4% reported their general health status as
good, while 55.8% reported it was moderate. Of the total
patients, 20.5% were current smokers; their mean cigarette count per day was 19.16 ± 12.48, and their average
smoking duration was 19.69 ± 11.68 years. Seven point
six percent reported consuming alcohol; 6.2% consumed
it very rarely, 1.3% consumed frequently, and 0.2% consumed it daily. On analysis of the body-mass index
(BMI), 36.9% of the patients were found to be overweight
(BMI = 25–30 kg/m2), and 45.3% of them were obese
(BMI > 30 kg/m2). The mean duration of diabetes in the
patients was 10.25 ± 7.48 years. Table 1 shows the disease
characteristics of the participants.
The proportion of the patients who received education
from the diabetes nurse educator within the last year was
78.5%. Forty-six point seven percent of the participants
received diabetes education once, 27.7% received it twice,
and 25.6% received it thrice or more. Eighty-four point
eight percent of the subjects received individual education, 2.2% received group education, and 13.1% received
both individual and group education. The most frequent
education provided to the patients was about oral antidiabetic agents and home blood glucose monitoring
(78.5%), while the least frequently provided education
was about exercise (58.8%) and foot care (61.6%). It was
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observed that individual education is more common
among all education subjects (Table 2).
The mean DSCS score was 83.46 ± 16.22, with 28.3% of
the patients having an acceptable level of self-care based
on the cutoff value of the scale. Table 3 shows information about the diabetes education of the patients and a
comparison of the self-care and HbA1c levels. It shows
that education status, frequency, and method are correlated with self-care and glycemic control (p < 0.05).
Accordingly, it was observed that the patients who
received diabetes education had better self-care and glycemic control than those who did not. In the post-hoc
analysis, it was found that the self-care levels of patients
who received education more than twice and those who
received both individual and group education were better. In addition, it was found that the glycemic control
levels of patients who received education thrice or more
and those who received both individual and group education were better.

Discussion
Diabetes is a chronic disease requiring routine and complex individual care [21]. Diabetes education comprises
sharing knowledge and skills for controlling the glycemic level to prevent long-term complications and is a
valuable strategy to improve the health behaviors of individuals with diabetes mellitus [22, 23]. The present multicentric study analyzed the effects of education provided
to individuals with T2DM by diabetes nurse educators
in Turkey and found that the proportion of patients who
received education from a diabetes nurse educator within
the last year was 78.5%. The study results showing that
the diabetes nurse educators who aspire to reach all individuals with diabetes were able to provide education to
three out of four patients admitted to healthcare facilities
is an encouraging finding. However, the inability to reach
all individuals might be related to the lack of diabetes
nurse educators in the facilities and the referral being at
the discretion of the physician.
In diabetes management, continuity and repetition of
the education are as important as the education itself
[14, 24]. The present study revealed that almost half of
the patients (46.7%) received education only once. The
follow-up and treatment of individuals with diabetes
mellitus are usually done in outpatient clinics in hospital settings in Turkey. Usually, individuals with diabetes
do not regularly return for follow-up visits; hence, they
cannot be monitored by healthcare professionals [24].
Although patients are given appointments for further
education after the initial education provided by the diabetes nurse educator, patients’ participation in repetitive education might be low. This might be due to the
low education level of the patients. In this study, almost
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Table 1 Disease characteristics of individuals with Type 2 diabetes mellitus
Characteristics
Disease duration (years) (Mean ± SD)

Fasting blood glucose (mg/dL)
HbA1c (%)
Treatment method

n

%

10.25 ± 7.48

208.77 ± 92.30

9.56 ± 2.24

    Oral antidiabetic

415

27.0

    Oral antidiabetic plus insulin

887

57.8

    Insulin

233

15.2

Duration of insulin treatment (years) (Mean ± SD)

The number of patients with emergency room visits due to diabetes within the last year

5.32 ± 4.32

356

23.2

The frequency of emergency room visits due to diabetes within the last yeara
    Once

244

68.5

    Twice

62

17.4

    Three times or more

50

14.1
74.5

The reason for emergency room visita
    Hyperglycemia

266

    Hypoglycemia

31

8.7

    Chronic diabetes complication

36

10.4

    Infection

23

6.4

238

15.5
80.6

The number of patients hospitalized due to diabetes within the last year
The reason for hospitalizationa
    Hyperglycemia/Blood glucose regulation

192

    Hypoglycemia

3

1.3

    Diabetes complication

23

9.7

    Infection

20

8.4

The frequency of hospitalizationsa
    Once

176

74.0

    2–3 times

40

16.8

    4 times or more

22

9.2

The number of hospitalization days (Mean ± SD)

The number of patients with a family member/relative with diabetes

9.38 ± 7.43

1067

69.5

The degree of the relative with diabetesa
    First degree relatives

567

53.1

    Second degree relatives

369

34.6

    Spouse

131

12.3

852

55.5

The number of patients who return for diabetes follow-up
The frequency of diabetes follow-up visitsa
    Monthly

312

36.7

    Quarterly

324

38.1
13.0

    Annually

85

    Irregular

77

9.1

    When they feel unwell

52

6.1

The number of patients with a chronic disease other than diabetes
Presence of neuropathy

a

959

62.5

462

30.1
18.8

Presence of retinopathy

289

Presence of nephropathy

126

8.2

Presence of diabetic foot

90

5.4

Presence of high blood pressure

735

47.9

History of myocardial infarction

200

13.0

Presence of cerebrovascular accident

54

3.5

“n” count is changed. SD Standard deviation
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Table 2 Diabetes education characteristics of individuals with Type 2 diabetes mellitus
Education subjects

Education status
Received

Education method
Not received

Individual

Group

Both

n

%

n

%

n

%

n

%

n

%

Diabetes in general

1205

78.5

330

21.5

1022

84.8

26

2.2

157

13.1

At-home blood glucose monitoring

1205

78.5

330

21.5

1119

92.9

8

0.6

78

6.5

Oral antidiabetic agent

1205

78.5

330

21.5

1118

92.8

9

0.7

78

6.5

Hypoglycemia

1178

76.7

357

23.3

1063

90.3

12

1.0

103

8.7

Diet

1172

76.4

363

23.6

1064

90.8

14

1.2

94

8.0

Insulin

1090

71.0

445

29.0

1014

93.0

6

0.6

70

6.4

Hyperglycemia

1070

69.7

465

30.3

957

89.5

10

0.9

103

9.6

Diabetic foot

946

61.6

589

38.4

851

90.0

13

1.3

82

8.7

Exercise

898

58.8

637

41.2

780

86.9

36

4.0

82

9.1

Table 3 Diabetes education characteristics of the patients and the comparison of their self-care and HbA1c levels
Diabetes Self-Care Scale

HbA1c

Diabetes education
    Received
    Not received
    t, p

86.51 ± 15.34

72.34 ± 14.60

9.46 ± 2.23

9.82 ± 2.27

15.044; p < 0.01

-2.329; 0.020

82.42 ± 15.60

9.80 ± 2.43

The frequency of diabetes education
    Oncea
    Twiceb
    Three times or m
 orec

88.89 ± 14.51
90.90 ± 14.39

9.49 ± 2.03
9.00 ± 1.96

    F, p

37.845; p < 0.01

12.795; p < 0.01

    Difference

b > a, c > a

a>c

85.29 ± 15.06

9.62 ± 2.26

The method of diabetes education
    Individuala
    Groupb
    Bothc

86.71 ± 12.05
94.29 ± 15.78

8.99 ± 2.20
8.76 ± 1.92

    KW, p

44.336; p < 0.01

22.260; p < 0.01

    Difference

c > a, c > b

a>c

All results are expressed as mean ± SD, unless otherwise stated. SD, standard deviation

t Student’s t-test, p p value, F Mann–Whitney U test, KW Kruskal–Wallis test

half of the patients (45.5%) were primary school graduates. The low level of education might negatively impact
the belief about the importance of diabetes education.
In addition, the cost of transportation to the hospital
might be one of the reasons that reduce participation in
repetitive education. In this study, the economic level of
approximately half of the patients (55%) was moderate. In
general, the findings of the study are important because
they show that participation in repetitive education is
low in Turkey.
The study revealed that a vast majority of the individuals with diabetes mellitus (84.8%) receive individual education, while the proportion of the individuals receiving

group education is low (2.2%). Another study showed
that 85.1% of the educational sessions provided by the
nurses were individual sessions [13]. It has been reported
that compared to individual education, group education
has a better effect on improving diabetes health outcomes and is also more economical [25]. A study showed
that group education is effective in improving glycemic
control and knowledge about diabetes in individuals
with T2DM [26]. In contrast, another study showed that
individualized diabetes education is more effective than
group education in facilitating the control of T2DM [9].
In Turkey, group education is provided at many healthcare facilities under the patient school program. The high
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proportion of the patients receiving individual education
in this study might be because fewer group education
sessions were planned due to the COVID-19 pandemic.
For successful disease control and treatment of an
individual diagnosed with diabetes mellitus, it is important to provide education about the treatment options,
the importance of diet and exercise, blood glucose level
monitoring, managing unexpected situations, and recognizing and preventing complications [1]. Currently,
in-hospital diabetes education models focus only on survival skills, including hypoglycemia, medication training,
diet, and blood glucose monitoring [15]. This study demonstrated that patients are most frequently provided education about oral antidiabetic agents and blood glucose
monitoring at home (78.5% for both), while education on
exercise (58.8%) and foot care (61.6%) is least frequent. In
another study, it was highlighted that the learning content provided by the nurses to individuals with diabetes
mellitus is consistent with the literature; however, it is
lacking in terms of acute and chronic complications of
diabetes [13]. In a study investigating the diabetes education provided by in-clinic nurses in Turkey, it was found
that the first three education topics covered by the nurses
are “the importance of the insulin treatment, insulin
injection regions, injection site rotation, side effects of
the insulin treatment and insulin storage” (16.0%), “definition and use of the antidiabetic agents” (14.0%), and
“the definition and symptoms of diabetes” (13.8%) [27].
Different findings of the studies might be due to the lack
of standardized education content provided by the diabetes nurse educators.
Successful diabetes management requires lifelong
adherence to self-care [28]. Self-care involves individuals taking necessary steps to sustain their lives, health,
and well-being. To control their disease, individuals with
diabetes mellitus should adopt self-care activities, including proper diet, regular exercise, blood glucose control,
appropriate use of oral antidiabetics, recognizing the
effects and adverse effects of insulin treatment, avoiding smoking and alcohol, preventing complications of
diabetes, lifelong adherence to anti-diabetes treatment,
and attending follow-up visits [1, 10, 16]. Diabetes education is essential for improving self-care in individuals with diabetes [7]. The present study revealed that
patients receiving diabetes education have higher levels
of self-care. Many studies have also shown that education
has a positive effect on self-care in individuals with diabetes mellitus [7, 11, 19, 29]. However, a study reported
that although individuals with diabetes who received
diabetes education had high self-care level, there was
no significant difference between them when compared
to the group who did not receive education [30]. Among
the in-patients, diabetes self-management education
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and support programs were conducted to improve the
knowledge and treatment compliance of patients under
the leadership of the nurses. An increase in the knowledge about diabetes among patients was seen; however,
no change was found in their treatment compliance [31].
The present study shows that diabetes education provided by nurses is beneficial in improving the level of
self-care.
The aim of diabetes education is to achieve glycemic
control and prevent complications. Diabetes education creating awareness about the disease is essential
to achieve effective glycemic control [32]. The present
study demonstrated that patients receiving diabetes
education have better glycemic control levels. The study
results are consistent with those reported in the literature. Many studies have reported that individuals with
diabetes receiving education have better glycemic control [7, 11, 12, 19, 22, 28, 32–35]. In the present study, it
was observed that education provided by diabetes nurse
educators contributes to disease management. The study
finding is important as it emphasizes that education is an
essential part of the disease management of individuals
with diabetes.
This study has some limitations. While the study was
performed in 28 public hospitals located in different
regions of Turkey, the results cannot be generalized to
the general population. In addition, individuals with
T2DM were randomly included in the study by the diabetes nurse educators who conducted the study. Since
it is a cross-sectional, questionnaire-based study, it has
an inherent limitation of time. The data about the education of subjects and self-care levels of the individuals
with T2DM are self-reported. Additionally, the inability
to monitor diabetes education due to the lack of a patient
follow-up system is an important limitation.

Conclusions
The present study found that diabetes nurse educators provide diabetes education to approximately threefourths of the patients in Turkey. Furthermore, it was
found that diabetes education is positively correlated
with self-care and glycemic control levels among individuals with T2DM. The present study once again emphasized the importance of the diabetes education provided
by the nurses though it is not standardized. Nevertheless,
practices such as establishing a follow-up system, taking
steps to improve the efficiency of the appointment system, establishing and following a standardized diabetes
education program under the guidance of the Ministry
of Health in Turkey, and increasing the number of diabetes nurse educators in health facilities are necessary to
improve the efficiency of the education. In addition, randomized controlled studies evaluating the effects of age,
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disease duration, and other characteristics on self-care
and glycemic control in patients receiving diabetes education are necessary. Further studies are recommended
to determine the factors that might affect the efficiency of
education provided by diabetes nurse educators.
Abbreviations
BMI: Body-Mass Index; COVID-19: Coronavirus Disease 2019; DSCS: Diabetes
Self-Care Scale; T2DM: Type 2 Diabetes Mellitus; TURNUDEP: TURkey NUrsing
Diabetes Education Evaluating Project.
Acknowledgements
We thank all members of the study team for their whole cooperation and
contribution.
We also would like to thank Novo Nordisk for the support during the process
of the article.
Authors’ contributions
N.O. and S.C. contributed to the conception of the study. S.C. and F.T.Y.
contributed to the data interpretation, data analysis and manuscript writing.
S.C., N.O., and F.T.Y contributed to interpretation, discussion, reviewed/edited
the manuscript. G.A., I.O., N.C., E.F.A, S.Y., E.K., Y.U., Y.E.D., S.Y.Ç., I.A., F.G., D.T., C.D.,
B.E.S, E.B., E.E., E.S., F.S., G.G., N.K., S.G., S.D., Z.Ç., Y.D., Ş.K., T.D., B.K., A.S., and N.Ç.
contributed to the data collection. S.C. contributed to the grammar of the
manuscript. All authors read and approved the final manuscript.
Funding
This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Written permission was obtained from Hasan Kalyoncu University, Health
Sciences Faculty, Non-Interventional Research Ethics Committee (Decision No:
2020/050 Date: 23.07.2020) and from each participating institution. Moreover,
all study participants were informed about the details of the study and the
fact that their participation was voluntary; and all participants provided verbal
and written consent. The study was performed in accordance with the Declaration of Helsinki guidelines.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no known competing financial interests
or personal relationships that could have appeared to influence the work
reported in this paper.
Author details
1
Hamidiye Faculty of Nursing, University of Health Sciences Turkey, Istanbul,
Turkey. 2 Mekteb-I Tıbbiye-I Şahane (Hamidiye), Külliyesi Selimiye Mahallesi
Tıbbiye Caddesi No:38 34668 Üsküdar, Istanbul, Türkiye. 3 Faculty of Health
Sciences, Hasan Kalyoncu University, Gaziantep, Turkey. 4 Faculty of Health
Sciences, Sakarya University of Applied Sciences, Sakarya, Turkey. 5 University
of Health Sciences Turkey, Kanuni Sultan Suleyman Training and Research Hospital, Istanbul, Turkey. 6 Istanbul Haydarpasa Numune Training and Research
Hospital, Istanbul, Turkey. 7 Kastamonu State Hospital, Kastamonu, Turkey.
8
Kocaeli SEKA State Hospital, Kocaeli, Turkey. 9 Canakkale Mehmet Akif Ersoy
State Hospital, Canakkale, Turkey. 10 Sinop Boyabat 75, Yil State Hospital, Sinop,
Turkey. 11 25 Aralık State Hospital, Gaziantep, Turkey. 12 Faculty of Medicine
Hospital, Kocaeli University, Kocaeli, Turkey. 13 University of Health Sciences
Turkey, Bagcılar Training and Research Hospital, Istanbul, Turkey. 14 Şehit Kamil

Page 8 of 9

State Hospital, Gaziantep, Turkey. 15 Antalya Kepez State Hospital, Antalya,
Turkey. 16 Eskisehir Yunus Emre State Hospital, Eskisehir, Turkey. 17 Eskisehir
State Hospital, Eskisehir, Turkey. 18 Kartal Kosuyolu Yuksek Ihtisas Training
and Research Hospital, Istanbul, Turkey. 19 Istanbul Faculty of Medicine, Istanbul
University, Istanbul, Turkey. 20 Usak Training and Research Hospital, Usak,
Turkey. 21 Bartin State Hospital, Bartin, Turkey. 22 Karabuk Training and Research
Hospital, Karabuk, Turkey. 23 Ondokuz Mayıs University Hospital, Samsun,
Turkey. 24 Gaziantep Dr. Ersin Arslan Training and ResearchHospital, Gaziantep,
Turkey. 25 Urla State Hospital, Izmir, Turkey. 26 Umraniye Training and Research
Hospital, Istanbul, Turkey. 27 Kutahya Evliya Celebi Training and Research
Hospital, Kutahya, Turkey. 28 Hamidiye Faculty of Medicine, University of Health
Sciences Turkey, Istanbul Kartal Dr. Lutfi Kirdar City Hospital, Istanbul, Turkey.
29
Acibadem Maslak Hospital, Istanbul, Turkey. 30 Turkish Diabetes Association,
Istanbul, Turkey. 31 Isparta City Hospital, Isparta, Turkey.
Received: 24 April 2022 Accepted: 22 July 2022

References
1. İstek N, Karakurt P. A global health problem: Type 2 diabetes and self-care
management. Jaren. 2018;4:179–82. https://doi.org/10.5222/jaren.2018.
63634.
2. International Diabetes Federation. Diabetes atlas 2021. 10th ed. Brussels:
International Diabetes Federation; 2021. https://diabetesatlas.org/idfawp/
resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdf. Accessed 14
Mar 2022.
3. Cervantes Cuesta MÁ, García-Talavera Espín NV, Brotons Román J, Núñez
Sánchez MÁ, Brocal Ibáñez P, Villalba Martín P, et al. Psychoeducative
groups help control type 2 diabetes in a primary care setting. Nutr Hosp.
2013;28:497–505. https://doi.org/10.3305/nh.2013.28.2.6063.
4. Turkey Endocrinology and Metabolism Society. Clinical practice guideline
for diagnosis, treatment and follow-up of diabetes mellitus and its
complications-2022. 15th edition. Ankara; 2022. https://file.temd.org.tr/
Uploads/publications/guides/documents/diabetes-mellitus_2022.pdf.
Accessed 20 Jul 2022.
5. American Diabetes Association. 7. Diabetes technology: standards of
medical care in diabetes-2021. Diabetes Care. 2021;44:S85–S99. https://
doi.org/10.2337/dc21–S007.
6. Alanyalı Z, Arslan S. Diabetes symptoms and self-management perceptions of individuals with type 2 diabetes. Arc Health Sci Res. 2020;7:238–
43. https://doi.org/10.5152/ArcHealthSciRes.2020.19031.
7. Karakurt P, Kaşıkçı MK. The effect of education given to patients with type
2 diabetes mellitus on self-care. Int J Nurs Pract. 2012;18(2):170–9. https://
doi.org/10.1111/j.1440-172X.2012.02013.x.
8. Sivrikaya SK, Ergün S. Diyabet eğitimi ve hemşirenin rolü. Kırşehir Ahi
Evran Üniversitesi Sağlık Bilimleri Dergisi. 2018;2:25–36.
9. Fan MH, Huang BT, Tang YC, Han XH, Dong WW, Wang LX. Effect of
individualized diabetes education for type 2 diabetes mellitus: a singlecenter randomized clinical trial. Afr Health Sci. 2016;16:1157–62. https://
doi.org/10.4314/ahs.v16i4.34.
10. Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care in management of diabetes mellitus. J Diabetes Metab Disord. 2013;12:14. https://
doi.org/10.1186/2251-6581-12-14.
11. Gagliardino JJ, Chantelot JM, Domenger C, Ramachandran A, Kaddaha G,
Mbanya JC, et al. Impact of diabetes education and self-management on
the quality of care for people with type 1 diabetes mellitus in the Middle
East (the International Diabetes Mellitus Practices Study, IDMPS). Diabetes
Res Clin Pract. 2019;147:29–36. https://doi.org/10.1016/j.diabres.2018.09.
008.
12. Chrvala CA, Sherr D, Lipman RD. Diabetes self-management education for
adults with type 2 diabetes mellitus: A systematic review of the effect on
glycemic control. Patient Educ Couns. 2016;99:926–43. https://doi.org/10.
1016/j.pec.2015.11.003.
13. Samancıoğlu S, Bakır E, Doğan U, Karadağ A, Erkan E, Aktürk A, et al. Tip 2
diyabetik hastalara verilen diyabet eğitiminin içeriği ve hastaların hastalık
tutumu. İzmir Katip Çelebi Üniversitesi Sağlık Bilimleri Fakültesi Dergisi.
2017;2:1–5.
14. Ayar D, Öztürk C, Grey M. The effect of web-based diabetes education on
the metabolic control, self-efficacy and quality of life of adolescents with

Celik et al. BMC Nursing

15.

16.
17.
18.
19.

20.
21.

22.
23.

24.
25.
26.

27.
28.
29.

30.
31.
32.
33.
34.

35.

(2022) 21:215

type 1 diabetes mellitus in Turkey. J Pediatr Res. 2021;8:131–8. https://doi.
org/10.4274/jpr.galenos.2020.61214.
Krall JS, Donihi AC, Hatam M, Koshinsky J, Siminerio L. The Nurse Education and Transition (NEAT) model: educating the hospitalized patient
with diabetes. Clin Diabetes Endocrinol. 2016;2:1. https://doi.org/10.1186/
s40842-016-0020-1.
Karakurt P, Aşılar RH, Yıldırım A. Evaluation of the self-care agency and
perceived social support in patients with diabetes mellitus. ADÜ Tıp
Fakültesi Dergisi. 2013;14:1–9.
Peimani M, Tabatabaei Malazy O, Pajouhi M. Nurses’ role in diabetes care;
a review. Iranian Journal of Diabetes and Lipid Disorders. 2010;9:1–9.
Loveman E, Royle P, Waugh N. Specialist nurses in diabetes mellitus.
Cochrane Database Syst Rev. 2003;2003(2):CD003286. https://doi.org/10.
1002/14651858.CD003286.
Azami G, Soh KL, Sazlina SG, Salmiah MS, Aazami S, Mozafari M, et al.
Effect of a nurse-led diabetes self-management education program on
glycosylated hemoglobin among adults with type 2 diabetes. J Diabetes
Res. 2018;2018:4930157. https://doi.org/10.1155/2018/4930157.
Lee NP, Fisher WP. Evaluation of the diabetes self-care scale. J Appl Meas.
2005;6:366–81.
Adwan MA, Najjar YW. The relationship between demographic variables
and diabetes self-management in diabetic patients in Amman city/Jordan. Glob J Health Sci. 2013;5:213–20. https://doi.org/10.5539/gjhs.v5n2p
213.
Sachmechi I, Wang A, Kim P, Reich D, Payne H, Salvador VB. Impact of diabetes education and peer support group on the metabolic parameters of
patients with diabetes mellitus (type 1 and type 2). BJMP. 2013;6:a635.
Martos-Cabrera MB, Gómez-Urquiza JL, Cañadas-González G, RomeroBejar JL, Suleiman-Martos N, Cañadas-De la Fuente GA, et al. Nursingintense health education intervention for persons with type 2 diabetes: a
quasi-experimental study. Healthcare (Basel). 2021;9:832. https://doi.org/
10.3390/healthcare9070832.
Avdal EU, Kizilci S, Demirel N. The effects of web-based diabetes education on diabetes care results: a randomized control study. Comput Inform
Nurs. 2011;29:101–6. https://doi.org/10.1097/NCN.0b013e3181fcbdc6.
Rickheim PL, Weaver TW, Flader JL, Kendall DM. Assessment of group
versus individual diabetes education: a randomized study. Diabetes Care.
2002;25:269–74. https://doi.org/10.2337/diacare.25.2.269.
Deakin T, Mcshane CE, Cade JE, Williams RD. Group based training for
self-management strategies in people with type 2 diabetes mellitus.
Cochrane Database Syst Rev. 2005;2:CD003417. https://doi.org/10.1002/
14651858.CD003417.pub2.
Samancioglu S, Donmez RO, Surucu HA, Cevik AB. Experiences of clinic
nurses regarding diabetes education in Turkey’s health system. Health
Syst Policy Res. 2017;4:59. https://doi.org/10.21767/2254-9137.100078.
Sil K, Das BK, Pal S, Mandal L. A study on impact of education on diabetic
control and complications. National Journal of Medical Research (NJMR).
2020;10:26–9.
Hernandez-Tejada MA, Campbell JA, Walker RJ, Smalls BL, Davis KS, Egede
LE. Diabetes empowerment, medication adherence and self-care behaviors in adults with type 2 diabetes. Diabetes Technol Ther. 2012;14:630–4.
https://doi.org/10.1089/dia.2011.0287.
Düzöz GT, Çatalkaya D, Uysal DD. Tip 2 diyabetes mellituslu hastaların
öz-bakım gücünün değerlendirilmesi. Yeni Tıp Dergisi. 2009;26:210–3.
Macido A. A nurse-led inpatient diabetes self-management education
and support program to improve patient knowledge and treatment
adherence. J Health Educ Teach. 2019;10:1–10.
Ersoy C, Tuncel E, Özdemir B, Ertürk E, İmamoğlu Ş. İnsülin kullanan tip
2 diabetes mellituslu hastalarda diyabet eğitimi ve metabolik kontrol.
Uludağ Üniversitesi Tıp Fakültesi Dergisi. 2006;32:43–7.
Besen DB, Vatansever Ö, Bektaş AB, Aydın N, Sürücü HA. Effect of conversation maps based diabetes education on metabolic parameters in
diabetes. Deuhf Ed. 2018;11:3–8.
Didarloo A, Shojaeizadeh D, Alizadeh M. Impact of educational intervention based on interactive approaches on beliefs, behavior, hemoglobin
A1c, and quality of life in diabetic women. Int J Prev Med. 2016;7:38.
https://doi.org/10.4103/2008-7802.176004.
Smith ML, Zhong L, Lee S, Towne SD Jr, Ory MG. Effectiveness and economic impact of a diabetes education program among adults with type
2 diabetes in South Texas. BMC Public Health. 2021;21:1646. https://doi.
org/10.1186/s12889-021-11632-9.

Page 9 of 9

Publisher’s Note

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

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

