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ABSTRACT

Objective: This study aims to determine the effects
of blended self-management training on the knowl-
edge and self-care behaviors of patients with type 2
diabetes.

Materials and methods: One hundred people with
diabetes participated in this randomized clinical trial
and were randomized into two groups based on the
block randomization method (block size = 4). The
experimental group (31 men) received a three-hour
training workshop plus an education course through
a designed website. The control group (32 men) received
routine training, which included receiving pamphlets.
Researchers used diabetes knowledge and self-care
behaviors tools in both groups before and two months
after the completion of the intervention. Data were
analyzed using SPSS version 16 statistical software.
Results: Findings showed self-care behaviors in all
dimensions (p <0.001) and knowledge (p < 0.001) in
experimental group increase by blended education.
Conclusions: The findings indicate that blended
training is associated with positive effect on self-
management and diabetes knowledge for people
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with diabetes. So blended training program is highly
recommended to improve treatment adherence, with
low medical costs for patients. (Clin Diabetol 2023;
12; 2: 105-111)
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Introduction

Self-management forms a crucial part of type 2
diabetes (T2DM) treatment. It includes healthy food
choices, frequent exercising, regular blood glucose
monitoring, and dietary and insulin dose adjustments
related to physical activity [1]. Self-management
skills result from knowledge about the disease and
understanding the interrelationships between differ-
ent self-management activities and their impact on
health outcomes. In diabetes management, patients’
level of self-efficacy is influenced by their level of skills
for self-management. Hence, patients with adequate
skills and efficacy have more likelihood to adhere to
the prescribed behavioral regimen necessary to attain
optimal health. Acquiring diabetes self-management
skills and efficacy is an ongoing learning process [2].
DSME can produce positive effects on patient behav-
iors and health status [3]. Diabetes self-management
education (DSME) as a framework focuses on seven
self-care behaviors including healthy coping, healthy
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eating, being active, taking medication, monitoring, re-
ducing risks, and problem solving which needs a series
of continuing training to improve patients’ ability and
self-efficacy to set and reach personal self-management
goals [4]. Available evidence indicates that active self-
management led to a decrease in mean HbA1C levels
[5, 6]. The final goal of DSME is to support informed
decision-making, self-care behaviors, problem-solving
and active interaction with healthcare providers to
empower people with diabetes (PWD). So, health care
providers should endeavor to improve the quality of
the education to ensure that PWD will achieve learning
outcomes [3, 7, 8]. However, the evidence indicates
that DSME is rarely used or is not even done in an ef-
fective way and traditional approach for DSME cannot
meet the needs and expectations of PWD attending the
program. An effective education requires the assess-
ment of patients’ needs, individualized personalized
education, effective teaching methods and application
of technology [3].

Technology-assisted self-care education inter-
ventions are increasingly suggested to patients with
long-term illnesses such as diabetes that may or
may not end to improved self-care compare to non-
technology-based interventions [9]. Although technol-
ogy is associated with positive outcomes [3], further
studies are needed [10], because it is unclear which
e-learning instructional designs and formats are best
for teaching the skills needed for working with patients
with chronic care needs [11], and little information is
available on how to include hybrid technology into the
life of patients with diabetes and new care models [3].
Blended learning is a teaching method that integrates
technology and digital media with traditional instruc-
tor-led classroom activities. This approach is an optimal
manner for time management. It is cost-effective for
knowledge transfer because it improves illness percep-
tions in some participants with chronic conditions [12].
Over the last decade, blended learning programs (BLPs)
have been widely applied, mainly in health professions
education [13]. But blended education’s effect is not
the same in different studies [14-16].

Based on the results of previous studies and the
remaining voids, this study aimed to examine the effect
of blended self-management training on the knowledge
and self-care behaviors of patients with type 2 diabetes.

Materials and methods
Study design

Arandomized clinical trial was performed to determine
the effectiveness of a blended self-management diabetes
training which contain a three-hour training workshop
plus an education course through a designed website.
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Study population

The sample included PWD referred to the endo-
crinology clinic and hospitals of Tehran University of
Medical Sciences. The inclusion criteria were patients
between 20 to 65 years old, without major depression
or sensory-motor defects or intellectual disability. Only
patients who were able to read and write, and use
smart devices and the Internet were included.

The G-Power Analysis software program (G-power
3.1.9) was used to calculate the number of participants
required for this study. In a previous study that exam-
ined the impact of education based on self-efficacy
theory on health literacy, self-efficacy, and self-care
behaviors in patients with type 2 diabetes, the effect
size of self-care behavior was 0.315. So, the current
study used an independent t-test and calculated the
number of participants based on an effect size of 0.315,
a significance level of 0.05, and a statistical power of
0.90; the number of participants required for each
group (the control and experimental groups) was 50.

Data collection

PWD who have inclusion criteria were selected
through convenience sampling then divided into two
groups of intervention [blended education interven-
tion (n = 50, men = 31)] and control [routine edu-
cation (n = 50, men = 32)] using the block randomiza-
tion (block size = 4).

Patients completed demographic information,
a diabetes knowledge questionnaire, and a self-care
behaviors questionnaire. The experimental group par-
ticipated in two three-hour diabetes self-management
workshops. Workshops were held in one of the classes
of the endocrinology clinic and Hospitals of Tehran Uni-
versity of Medical Sciences. Half an hour was reserved
for patients to rest between two workshop sessions.
Seventeen PWD participated in every workshop session.
At first, the researcher introduced himself and stated
the workshop's objectives. Then he explained diabetes,
the causes of the disease, complications, and danger
signs, and in the following, each patient shared their
experiences and asked their questions. Finally, the re-
searcher provided the scenario related to the problem
of PWD, and they were allowed to solve the problem
using self-management methods, their experiences,
and learnings through the focused group.

At the end of the workshop, the principles of
using the Internet and the site were provided by the
researcher, which contains information related to self-
management of diabetes and site address. This site
was designed for the purpose of this research and is
designed for diabetes self-management education un-
der the supervision of the researchers. The educational
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Figure 1. The Study Flow Chart

files that the researcher uploaded on the site include the
definition of the disease, the causes of the disease, and
diabetes self-management trainings (type of diet, physi-
cal activities, foot care, how to take medications, blood
sugar control) in the form of texts, photos, videos, and
questions. It is repeated along with their answers. After
the workshop, the second part of the training, which
was in electronic form, started. Researcher uploaded
each training plan on the website weekly according to
the program delivered to the patients on the day of
the workshop. This plan contains education on diet,
physical activity and blood sugar control, foot care,
common drugs used in diabetes, and danger signs.
After loading each new part of the training, the pre-
vious training plans were not deleted and remained
for use. Therefore, in each session, the patients could
also use the earlier parts and have access to the new
educational details. The researcher makes a phone call
once a week between 8:00 am and 8:00 pm based on
the agreement with each patient from the experimental
group to receive feedback, to ensure the use of the
site’s contents that week, and to remind them to refer
to the relevant site and encourage their use. From the
new educational materials, answer their questions
about the part taught in the same week. The call dura-
tion was between 5 and 15 minutes and was based on
the needs of each patient. In addition, patients could
communicate with the researcher through phone
calls, text messages, and social networks to ask their
questions. Weekly telephone follow-up continued until
one month after the intervention. The control group

received routine diabetes care that included receiving
educational pamphlets. This educational intervention
lasted two and a half months in the experimental
group. Two months later, the researcher reevaluated
patients’ diabetes knowledge and self-care behaviors
in the experimental and control groups. None of the
subjects were excluded from the study. The study flow
chart is shown in Figure 1.

Knowledge about diabetes was measured using
the diabetes knowledge questionnaire (DKQ) devel-
oped by Eigenmann (2011) [17] and translated by Reisi
et al. (2016) [18]. Cronbach’s alpha of this tool was
reported by the Eigenmann as 0.76. The validity of the
content of this tool was determined after translation
and re-translation and use of experts’ opinions, and
Cronbach’s alpha was 0.73. It is a valid and reliable
guestionnaire capable for assessing the effect of a dia-
betes education intervention on knowledge of diabetes
and its self-management requirements in people with
diabetes. This questionnaire contains 15 questions:
nine questions eliciting a ‘one-answer response to five
multiple-choice options, and six questions eliciting
an ‘as many as apply’ to six multiple-choice options.
An ‘unsure’ option is included for each question.
Questionnaires were scored, with each correct answer
worth 1 point, each ‘unsure’ answer worth 0.5 and
an incorrect answer received no points. This scoring
system allows for all responses to be added in the total
and is based on the premise that it is preferable for the
participant to recognize that they are ‘unsure’ of the
answer to thinking they know the correct answer when
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Table 1. Socio-Demographic Characteristics of Participants

Variables Experimental group Control group P-value
Mean (SD) Mean (SD)
Age [years] 47.96 (5.85) 48.68 (5.16) 0.939*
N (%) N (%)

Gender
Male 31 (62) 32 (64) 0.836*
Female 19 (38) 18 (34)

Marital status
Married 40 (80) 38 (76) 0.629*
Single 10 (20) 12 (24)
Widowed 0(0) 0(0)

Job
Homemaker 11 (22) 12 (24) 0.561**
Pensionary 2(4) 6(12)
Employee 14 (28) 14 (28)
Self-employment 22 (44) 16 (32)

Educational levels
Secondary school 10 (20) 8(16) 0.081**
High school 22 (44) 27 (54)
College 18 (36) 15 (30)

*P-values determined using Chi-squared test; **P-values determined using Fisher’s exact test; SD — standard deviation

in fact they are incorrect. Cronbach’s alpha of this tool
was reported by the authors as 0.76. The validity of the
content of this tool was determined after translation
and re-translation and application of experts’ opin-
ions, and Cronbach’s alpha was 0.73 [17]. Diabetes
self-management behavior was measured using the
Summary of Diabetes Self-care Activities (SDSCA). The
validity of the content of this tool was determined
after translation and re-translation and use of experts’
opinions, and Cronbach’s alpha was 0.814. The SDSCA
measure is a brief self-report questionnaire of diabetes
self-management that includes items assessing the fol-
lowing aspects of the diabetes regimen: diet, physical
activity and exercise, blood sugar testing, foot care, and
medication. Scores are calculated for each of the five
regimen areas assessed by the SDSCA: Diet, Exercise,
Blood-Glucose Testing, Foot Care, and Medication [19].

Statistical analysis

The characteristics of the participants were sum-
marized as proportions and means (SD, standard de-
viation). The significance of the observed differences
was tested by analysis of covariance, paired t-test,
chi-square and independent t-test. P < 0.05 was con-
sidered significant. Analyses were conducted using
SPSS version 16.
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Registrations and approvals

The Ethics Committee approved this study at the
Tehran University of Medical Sciences (IR.TUMS.FNM.
REC.1398.080). The study has been approved by TCTR
Committee on 27 November 2022. The TCTR identifica-
tion number is TCTR20221127001. All participants were
informed of the study’s objectives and gave written
consent. Because of ethical consideration confiden-
tiality of information and anonymity of data will be
maintained. Initial data will not be disclosed because
of fear of inappropriate use of data.

Results

During the study no sample was excluded. The mean
(SD) age in the experimental group was 47.96 years and
48.68 years in the control group. Information about
both groups, such as gender, education level, marital
status, and employment status, are indicated in Table 1.
Statistical significance was defined as p < 0.05 for the
analysis. The results of Fisher's exact and chi-square
tests showed that there was no significant difference
between the control and experimental groups in terms
of these characteristics.

Self-management behavior in diet dimension was
12.68 (2.20) in the experimental group and 11.98 (2.02)
in the control group (p = 0.102). A significant increase



Shahrzad Ghiyasvandian et al., Effects of Blended Self-Management Training in Patients with Type 2 Diabetes

Table 2. Comparison of Self-Care Behaviors and Diabetes Knowledge in the Experimental and Control Groups

Variables Mean (SD) Mean (SD) P-value*
Experimental group Control group

Self-care behaviors Before 2 months Before 2 months Before 2 months
trial after trial trial after trial trial after trial

Diet 12.68 (2.20) 26.36 (2.13) 11.98 (2.02) 11.66 (1.93) 0.102 < 0.001

P-value* p < 0.001 p =.0369

Physical activity and exercise 4.24 (1.04) 12.30(1.29) 4.74 (1.10) 5.12 (1.06) 0.022 < 0.001

P-value* p < 0.001 p = 0.095

Blood sugar monitoring 4.18(0.89) 12.16 (1.41) 4.88(1.02) 4.52 (1.14) < 0.001 < 0.001

P-value* p < 0.001 p = 0.095

Foot care 11.88 (1.78) 30.44 (2.052) 11.46 (1.98) 13.20 (2.34) 0.268 < 0.001

P-value* p < 0.001 p < 0.001

Drug use 2.54 (0.93) 6.14 (0.78) 2.36 (0.96) 2.86(1.48) 0.344 < 0.001

P-value* p < 0.001 p = 0.055

Diabetes knowledge 8.44 (1.37) 19.52 (2.04) 8.34 (1.55) 9.21 (2.05) 0.734 < 0.001

P-value* p < 0.001 p=0.013

*P-values determined using independent t-test and paired-samples t-test

in diet dimension was observed in the experimental
group 2 months later 26.36 (2.13) (p < 0.001). Self-
management behavior in physical activity and exercise
dimension was 4.24 (1.04) in the experimental group
and 4.74 (1.10) in the control group (p = 022). A signifi-
cantincrease in physical activity and exercise dimension
was observed in the experimental group 2 months later
12.30(1.29) (p < 0.001). Self-management behavior in
blood sugar monitoring dimension was 4.18 (0.89) in
the experimental group and 4.88 (1.02) in the control
group (p < 0.001). Asignificant increase in blood sugar
monitoring dimension was observed in the experimen-
tal group 2 months later 12.16 (1.41) (p < 0.001).
Self-management behavior in foot care dimension was
11.88 (1.78) in the experimental group and 11.46 (1.98)
in the control group (p = 0.26). Asignificant increase in
foot care dimension was observed in the experimental
group 2 months later 30.44 (2.05) (p < 0.001). Self-
-management behavior in drug use dimension was 2.54
(0.93) in the experimental group and 2.36 (0.96) in
the control group (p = 0.34). A significant increase in
drug use dimension was observed in the experimental
group 2 months later 6.14 (0.78) (p < 0.001) (Tab. 2).

The average diabetes knowledge was 8.44 (1.37)
in the experimental and 8.34 (1.55) in control group
(p = 0/734). After the trial, an increase was observed in
the experimental group 19.52 (2.04) and in the control
group 9.21 (2.05) (p < 0/001) (Tab. 2).

Findings showed no significant difference in the
control group’s mean diabetes knowledge and self-
management behaviors in PWD before and two months

after the intervention (p > 0.05). However, the results of
paired t-test showed there was a significant difference
in the mean diabetes knowledge and self-management
behaviors in PWD in the experimental group before and
two months after the intervention (p < 0.05) (Tab. 2).

Discussion

Diabetes is one of the main health problems in all
countries, which World Health Organization (WHO)
cited it as a silent epidemic. Self-management educa-
tion is a critical element of the chronic care model,
which has been shown to promote inter-disciplinary
care and outcomes of chronic conditions like diabetes
[20]. This study aimed to investigate the effects of
a blended-learning approach on diabetes knowledge
and self-management behavior in PWD. Patient edu-
cation is considered one of the most economical and
effective self-management behavior methods. There
are many articles reporting different methods of pa-
tient education effective in attaining this goal in PWD
[21-23].

Results indicate that the blended-learning ap-
proach promotes diabetes knowledge and self-
-management behaviors. This event was repeated in
other studies, too. Khoshnoodi Far et al. (2019) [23]
showed that the blended training method is more
effective in increasing the self-care of patients with
type 2 diabetes than the in-person training. In line
with the present study, Farahani et al. (2020) [14] said
that blended education effectively enhances patients’
skills. Tol et al. [15] also investigated the effect of
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a blended education program on anxiety among pa-
tients with orthopedic surgery; their study showed
blending education can reduce anxiety (p = 0.04).
Aghakhani et al. (2019) [24] significantly increased
the total score of treatment concordance patients with
hypertension after the blended education program. It
is believed that blended learning appears to be more
effective than no blended instruction [25].

However, in the study done by Lee et al. (2020) [16]
aimed to assess the effects of the addition of electronic
educational material to doctor’s face-to-face education
for HTN control, results indicated that the combination
of the traditional doctor’s face-to-face teaching and the
electronic educational material had no additive effects
for the HTN treatment. On the other hand, it seemed to
produce possible subtractive results for blood pressure
control, although the differences were not statistically
significant. This dissimilarity can be related to the type
of combination of patient education. Evidence showed
that mixed e-learning and face-to-face training might
promote knowledge dissemination and absorption.
Proper communication and interaction with educators
and peers are essential parts of the success of online
learning. Also, e-learning could be used for conveying
theoretical knowledge, while practical skills could be
kept for in-person face-to-face training [26].

This research, like other studies, has limitations.
The participants in this study were literate and had
access to the Internet and the generalization of the
results should be done with caution. So, to increase
generalizability of findings, similar studies should be
performed with more sample size and variety on a wider
level. It is required that, taking into account educational
considerations, various health education models are
offered continuously.

Conclusions

This study showed the potential of a blended train-
ing program in assisting PWD with diabetes knowledge
and self-management behaviors. Encouraging results
from experienced PWD indicate that the course could
have a more significant impact on patient empower-
ment. In conclusion, a blended education program is
highly recommended to improve treatment adherence,
with low medical costs for patients.

Strength and limitations

The strengths of the study include the randomized
and single-blinded methodologies, and the limitations
include unfollowing after two months. Exploring pa-
tients’ experiences of blended training could show this
approach’s weakness and strangeness.
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