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Abstract
Introduction: Developing new training methods for improving the health of diabetic patients
has always been a concern for nurses. The present study aims to investigate the effects of
empowerment-based interventions with or without telenursing on self-efficacy and HbA1c
level in diabetic patients.
Methods: In this randomized clinical trial, 156 patients with type-2 diabetes were randomly
assigned into two intervention groups (empowerment with/without telenursing) and one control
group. All subjects in the intervention groups participated in two sessions of the empowerment
program. However, only the group of empowerment with telenursing received telephone
counseling for 12 weeks. The patients in the control group did not receive any intervention
programs. Self-efficacy was measured by diabetes-specific self-efficacy scale. The HbA1c level
was measured using Bionic kit. Data were analyzed using SPSS Statistics for Windows, version
13.0 (SPSS Inc., Chicago, Ill., USA).
Results: After 14 weeks, while the changes in self-efficacy scores of the control group were not
statistically significant, they were significant in the two intervention groups. Comparison of the
two intervention groups showed that self-efficacy was higher in the group of empowerment
with telenursing. It was only in the empowerment with telenursing group that the reduction of
HbA1c was significant.
Conclusion: Training based on empowerment models and emphasis on the strengths of clients
in solving their own problems can play a major role in increasing self-efficacy and reduction of
HbA1c level. In addition, a continuous training program, along with telephone follow-ups can
result in higher self-efficacy and lower HbA1c level.

Introduction
Diabetes is one of the most common chronic diseases in
the world.1 According to the reports by the International
Diabetes Federation (IDF) and Iranian Diabetes Society
in 2017, there were approximately 4.8 million patients
with diabetes in Iran. It is estimated that there are 285
million people worldwide with diabetes and the number
is likely to rise to 439 million by 2030.2 Although diabetes
is associated with various cardiovascular and renal
complications,3 it is a controllable illness.4 Nurses can play
a major role in training clients on reducing complications
of diabetes.5 A review study has shown that group training
is more effective in regulating blood glucose and qualityof-life of patients. Among group training programs,
behavioral intervention-based trainings have been proven

more effective in regulating blood glucose and lipid profile
in patients and improving their knowledge, attitude,
quality of life, and self-efficacy.6
According to Bandura’s theory, self-efficacy refers to
one’s belief in one’s ability to succeed in specific situations
or accomplish a task.7 Psychosocial self-efficacy can be
measured and improved by using empowerment-based
interventions.8 Since 1990, the empowerment-based
interventions have been regarded as a modern educational
method for diabetic patients.9 Empowerment is defined as
informed care activities performed to achieve, maintain,
or promote maximum health level in self, family, and
community.10 Continuous follow-ups by nurses is an
essential part of care services, which can increase the
likelihood of progress the patients make towards changing
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unsuitable health behaviors.11 Telenursing is one of the
common methods used in empowering diabetic patients
and it refers to the use of information and communication
technology tools and services (the Internet, telephone,
video call, etc.) in the provision of nursing services to
facilitate access to effective care,12 decrease health care
costs, improve patient-nurse relationship, and reduce the
need for frequent medical examinations.13 Since telephone
is accessible for the majority of people, it is the most
common communication technology tool in telenursing.14
The glycosylated hemoglobin index reduction is one
of the most important indicators in controlling blood
glucose levels.6 A review study showed that the group
training sessions held for diabetic patients to reduce
HbA1c level and/or improve self-efficacy were often
longer than three weeks.6 However, it seems that regular
attendance can place great time and cost burden on the
whole system, especially the clients. On the one hand, the
empowerment is known as an effective training method
by many studies for improving the knowledge of diabetic
patients about their disease-control ability.15-18 On the
other hand, the development of new training methods,
such as telenursing, for improving the health of patients
has always been a concern for nurses.5 The question
is whether the combination of these two methods can
contribute to more disease control in diabetic patients.
Some recent studies abroad have reported the effectiveness
empowerment-telenursing combination in improving
patients with heart failure.9 In Iran, the use of this
combination seems to have achieved positive outcomes in
the elderly with hypertension. Behzad et al., investigated
the effect of empowerment program with telenursing on
self-efficacy among hypertensive old people. The results
showed that this model was effective in promoting selfefficacy in the elderly with hypertension.10 However, the
literature review did not yield a domestic study on the use
of this combination in diabetic patients. The present study
aims to investigate the effects of empowerment-based
interventions with or without telenursing on self-efficacy
and HbA1c level in diabetic patients.
Materials and Methods
The statistical population included patients with diabetes,
visiting Sina medical research and teaching hospital
of Tabriz. After attending the clinic, the first author
reviewed the medical records of the patients visiting the
endocrinology clinic, and selected 156 eligible patients.
Sina teaching hospital is the second largest endocrinology
center for diabetic patients in the northwest of Iran. Data
collection lasted one year, from June 2017 to June 2018.
The inclusion criteria were patients with type-2 diabetes,
aged 30-70 years, in at least one-year post diagnosis, with
consciousness and communication ability, without speech
and hearing problems, not participating in similar studies,
and with access to telephone or cellphone. The exclusion
criteria were hospitalization during the study, telephone
discontinuation for 2 weeks in the first month of the
intervention and 3 weeks in the second and third months

of study, the use of Psychotropic drugs self-reported by the
patients.
The sample size was estimated according to the study
by Shojaeezadeh et al.18 Based on the observed effect of
empowerment training on the self-efficacy of diabetic
patients, delta =-3.31, test power of 0.9, and confidence
interval of 95%, the sample size was estimated at 43 for
each group. Considering an attrition rate of 20%, the final
sample size for each group was increased to 52. Since
there was no similar study on the effect of telenursing
on self-efficacy, the same sample size was considered for
the telenursing intervention group. The Sample size was
calculated, using STATA-13.
Because the list of all patients in the center was not
possible, we used convenience sampling to select the
eligible participants. Then, the participants were allocated
to three groups (empowerment with telenursing,
empowerment without telenursing and the control) using
a randomized block design with block sizes of three and
six with the allocation ratio of 1:1:1. Further, for allocation
concealment, the type of intervention was written on a
piece of paper and placed inside envelopes which were
numbered sequentially. The envelopes were opened based
on the entry of the participants to the study and then the
type of group was determined. Data collector and data
analyst were blinded to the study.
Figure 1 shows how the study was performed and the
number of participants and the duration of intervention
and the patients excluded from the study and its cause. All
the participants in the experimental groups participated in
2 sessions of empowerment program. However, only the
empowerment with telenursing group received telephone
counseling for 12 weeks. In the two intervention groups,
the participants were divided into six 15-person and one
14-person groups. The patients in the control group did
not receive any intervention programs, but at the end
of the study, the patients in the control group were also
provided with the self-care training package presented to
intervention groups.
The content of the empowerment program was based
on a combination of the empowerment models of Behzad
et al.,10 and Anderson et al7 (Figure 1). The empowerment
program lasted two weeks from 12:00 to 14:00, Saturday
to Wednesday, in a dedicated diabetes education room
in endocrinology clinic. The empowerment program
included two sessions. During the discussion with the
clients, an attempt was made to recognize, emphasize and
appreciate their strengths and capabilities. In addition, the
clients were encouraged to find and choose solutions to
their problems.
Content of empowerment intervention were as follow.
Session 1 (90 minutes): The main focus of this session
was on the principles of self-care.
Session 2 (2 hours): This session consisted of 2 time
periods. First time period [30 minutes: The main focus
of this session was on introducing successful patients
(introducing two patients who were able to properly
control their diabetes and the way they cooperated with
Journal of Caring Sciences, 2021, Volume 10, Issue 1
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Enrollment

Assessed for eligibility
(n=210)
Excluded (n =54)
Not meeting eligibility criteria (n = 30)
Reluctance to participate (n = 24)

Analysis

Follow-up

Allocation

Randomized
(n = 156)

Allocated to empowerment
without telenursing group
(n =52)

Allocated to empowerment with
telenursing group
(n =52)

First month
-Unwillingness to
continue (n=3)
The Second month
-Exit because of
hospitalization (n =2)
The third month
-Unwillingness to
continue and leave the
study (n =4)

First month
-Unwillingness to continue
and leave the study (n=2)
The second month
-Disconnect for 3 weeks
(n=3)
The third month
-Disconnect for 3 weeks
(n=1)
-Unwillingness to continue
and leave the study (n=1)

Analysed (n=43 )
Excluded from analysis (n=0)

Analysed (n= 45)
Excluded from analysis (n=0)

Allocated to control group
(n =52)

First month (n = 0)
-The second month (n = 0)
Third month
-Unwillingness to continue
(n = 3)

Analysed (n=49)
Excluded from analysis
(n=0)

Figure 1. Flowchart of the study

a diabetes expert)], Second time period [90 minutes:
This stage was implemented based on Funnel’s model for
diabetics (Step 1: Encouraging patients to find the main
problem associated with their diabetes (group discussion),
Step 2: Encouraging patients to find a solution to the
problem, Step 3: Encouraging patients to patients to
choose the best solution, Step 4: Encouraging patients to
apply the solution, Step 5: Deciding for the future].
Telenursing was performed through telephone for
12 weeks. Telephone contacts were made by the first
author from 8 am to 2 pm as scheduled together with
the participants. The required telenursing sessions were
set based on the model proposed by Behzad et al.,10 and
Nesari et al.13
The duration of each conversation was about 20 minutes
and telephone calls were made twice a week in first month
and once a week in the second and third months.
The main focus of the telenursing conversation was
about evaluating the specific needs of each patient in
terms of diet, exercise, foot care, etc., and follow up on the
implementation of steps taught in the second session for
self-efficacy development.
Data collection instruments included a demographic
form and the Diabetes Management Self-Efficacy Scale
(DMSES). The demographic form included items about
age, height, etc. DMSES consists of 20 items in four
different areas, namely nutrition (9 items), blood glucose
measurement (4 items), physical activity and weight
24
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control (4 items), and medical care (3 items).19 This scale
measures the ability of patients to monitor their diet and
physical activity, in addition to measuring their blood
glucose level. The items are scored on a 10-point Likert
scale from 0 “I cannot at all” to 10 “I certainly can”. The
total score on this scale ranges between 0 and 200, with
higher scores indicating higher levels of self-efficacy. The
validity and reliability of the Farsi version of DMSES have
been confirmed.20 The internal consistency, based on
Cronbach’s alpha was 0.91 in current study.
The HbA1c level was measured using BIONIK kit in
the laboratory of Sina teaching hospital. Mohammad
Taghvaie et al., showed higher correlation coefficient for
BIONIK kit (0.99) than other commonly used kits.21
All the participants signed the written informed consent
prior to enrolment. The patients were free to withdraw
from the study at any time and stage.
The obtained data was statistically analyzed in SPSS
version 13. After confirming the normal distribution
of data, analysis of covariance (ANCOVA) and least
significant difference (LSD) tests were used for data
analysis.
Results
A total of 156 diabetics participated in this study. Two
out of 52 patients in empowerment with telenursing
group were excluded from the study for unwillingness to
continue participation in the first month, three patients
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due to inaccessibility to telephone follow-up for 3
consecutive weeks in the second month, and one patient
due to unwillingness to continue participation and one due
to inaccessibility to telephone follow-ups for 3 consecutive
weeks in the third month of the intervention. Three out
of 52 patients in empowerment without telenursing
group were excluded from the study in the first month,
two patients because of hospitalization in the second
month, and four patients due to unwillingness to continue
participation in the third month of the intervention. In
the control group, three patients were excluded from the
study due to unwillingness to continue participation in
the third month of the intervention.
The demographic information of the participants was
normally distributed in all three groups. In addition,
females accounted for the majority of the participants
(Table 1). The results showed no significant difference
in the self-efficacy score of the control group before and
after the intervention (P = 0.49). By contrast, the selfefficacy score significantly increased in both intervention
groups (P < 0.001) (Table 2). The results demonstrated a
significant increase in HbA1c level in the control group.
According to Table 2, the HbA1c level was significantly
reduced in empowerment with telenursing group

(P < 0.001). According to Table 3, the self-efficacy score
was higher in empowerment with telenursing group than
empowerment without telenursing group (P < 0.001).
Discussion
The findings showed that the use of empowermentbased interventions was effective in the development
of self-efficacy in diabetic patients. A better structured
group training program facilitates the self-care process
in patients with chronic diseases.22 The empowerment
models function more like a strategy than an intervention
and help diabetic patients make informed decisions about
their illness by improving their self-efficacy.23,24 Most
studies have reported the effectiveness of empowerment
programs in improving the self-efficacy of patients,
using models of behavior change.19,24-26 These results
are consistent with the findings of the current study.
Despite positive results reported by some studies, the
empowerment programs have a limited impact on selfefficacy development in patients. For instance, Atak et
al., stated that changes were limited due to the short
duration of the intervention (1.5 hours) and the lack of
a follow-up program.27 In the current study, the total
duration of empowerment interventions (direct and

Table 1. Demographic characteristics of patients with type-2 diabetes in three groups
Empowerment with telenursing group

Empowerment without telenursing group

Control group

Mean (SD)

Mean (SD)

Mean (SD)

Age

55.64 (8.24)

54.65(8.69)

55.06 (8.72)

0.86

Height

165.38(8.02)

164.70(9.15)

164.67 (7.76)

0.90

weight

79.60(11.04)

77.56(13.15)

79.43 (11.13)

0.66

BMI

29.17(3.99)

28.69(3.99)

29.42 (4.71)

0.71

Variable

a

P valuea

ANOVA test was used.

Table 2. Pre- and post-intervention changes in self-efficacy and HbA1c level in three groups
Paired differences
Group

Mean (SD)

Standard error of the
mean

0.57(5.83)

95% CI of the Difference

T

df

P value

Lower

Upper

0.83

-1.10

2.24

0.68

48

0.47

-0.26 (0.87)

0.12

-0.51

-0.08

-2.08

48

0.04*

-44.77(0.4923)

3.50

-51.83

-37.72

-12.78

44

<0.001*

0.54 (0.79)

0.11

0.30

0.77

4.54

44

<0.001*

-32.23(22.09)

3.36

-39.03

-25.43

-9.56

42

<0.001*

0.18 (0.71)

0.10

-0.036

0.40

1.68

42

0.10

Control Group
Self-efficacy pre
self-efficacy post
HbAIC.pre - HbAIC.post
Empowerment with telenursing group
Self-efficacy pre
self-efficacy post
HbAIC.pre - HbAIC.post
Empowerment without telenursing group
Self-efficacy pre
self-efficacy post
HbAIC.pre - HbAIC.post
Statistically Significant.

*
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Table 3. The results of LSD test for paired comparison of groups in terms of self-efficacy
95% CI for Difference

Mean difference (I-J)

Std. error

P

Empowerment with telenursing group

-35.46

2.40

<0.001*

-40.22

-30.69

Empowerment without telenursing group

-23.32

2.43

<0.001*

-28.12

-18.51

Empowerment with telenursing
group

Control

35.46

2.40

<0.001*

30.69

40.22

Empowerment without telenursing group

12.14

2.39

<0.001*

7.40

16.88

Empowerment without
telenursing group

Control

23.32

2.43

<0.001*

18.51

28.12

Empowerment with telenursing group

-12.14

2.39

<0.001*

-16.88

-7.40

(I) Group

Control

(J) Group

Lower bound Upper bound

*Statistically Significant.

telephone-delivered empowerment) was 14 weeks. In a
study conducted by Fitzgerald et al., on the relationship
between empowerment and blood glucose control in
patients with type-2 diabetes, no significant relationship
was reported between empowerment of diabetic patients
and other diabetes control variables (HbA1c, HDL,
LDL, triglycerides). This finding was inconsistent with
the results of the current study. The difference has been
attributed to the participation of patients in other diabetes
training programs and their diagnosis in the early stages
of type-2 diabetes (5 years on average).28 The mean age of
affliction with diabetes was 12 years in our study.
Group discussion with patients under nursing
supervision is a part of an empowerment session. This close
relationship encourages patients to express their problems
and find solutions for proper disease control.29 In the
current study, a combination of several models was used
in two training sessions to implement the empowerment
intervention. The intervention in the current study was
based on the Anderson et al.,’s model7 with a focus on
self-efficacy development to enable patients to adopt the
best disease management strategy. Moreover, working
with successful peers in diabetes control can play a major
role in encouraging and motivating the patients towards
self-efficacy development. Consistent with the current
study, some studies have reported the effectiveness of peer
education in improving psychological status30 and selfefficacy31 of diabetic patients. It seems that the achievement
of the models can enhance participants’ perception of
their abilities. The future studies are recommended to use
successful models in designing behavior change models
for patients with diabetes.
Positive results of group training in increasing the
knowledge of patients about diabetes, dietary habits, and
blood glucose monitoring and control have been well
documented.32 In the current study, HbA1c level increased
in the control group, but was insignificantly reduced in
patients who participated in only two empowerment
sessions. A greater HbA1c reduction is expected through
increasing the duration of training.6 A review study on
patients with diabetes showed that telephone follow-ups
are effective in regulating the blood sugar of diabetics.33
The duration of telephone follow-up was 12 weeks. In a
domestic study, a combination of group training (based
on the development of self-care, on-site training, movie,
26
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speech, and booklet), 12-week telephone follow-ups, and
self-care training was found effective in reducing HbA1c
level.34 In a study conducted by Nesari et al., HbA1c
level declined, following a self-care training program
related to the nature of diabetes, complications and risk
factors of diabetes, nutrition for sport, foot care, exercise,
medication-taking, blood glucose self-monitoring and 12week follow-ups.13 It has to be added that the results of the
aforementioned studies were consistent with the findings
of the current study.
In the current study, the empowerment program
continued through interaction with patients via telephone
contacts. Zamanzadeh et al., reported that the use of SMSbased telenursing was effective in empowering patients
with type-2 diabetes and developing their self-efficacy.35
Kim also showed the effectiveness of SMS-delivered
intervention in reducing HbA1c level.36 Zolfaghari et al.,
reported no significant difference in the effectiveness of
these two follow-up methods in reducing HbA1c level.37
However, the current study also revealed that telephone
follow-up provides more opportunities for two-way
interaction, especially in programs aimed at continuing
empowerment based on behavior change.
Although both Iranian and other studies38-40 reported
telephone follow-ups as a cost-effective method for reducing
diabetes complications and improving self-efficacy in
patients, its combination with telenursing proved more
effective in increasing self-efficacy and reducing HbA1c.
The aims of on-site and telephone-delivered interventions
were to increase the patients’ self-efficacy, as the key factor
in self-care, and enable them in diabetes management. In
fact, hemoglobin reduction is a secondary outcome of
increased self-efficacy. The findings indicated that the
number of on-site sessions can be reduced by continuing
the interventions through telephone follow-ups. Asante
emphasized that providing diabetic patients with group
training, especially in combination with frequent visits,
may encourage them to adopt a self-management
behavior.41 In other words, telephone follow-ups might be
an alternative to frequent visits while saving the patient’s
time and money.42 Therefore, a combination of on-site
sessions and telephone follow-ups is recommended to be
employed in future studies to continue empowermentbased training. The population of this study was patients
with type 2 diabetes and was selected from one center, so
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the results of this study cannot be generalized to patients
with type 1 diabetes and other centers.
Conclusion
Due to the limitations of this study, the results obtained
can be helpful to other studies related to the education of
patients with diabetes. Training based on empowerment
models and emphasis on the strengths of clients in solving
their problems could play a major role in increasing selfefficacy and improving HbA1c level. The continuation of
in-person training along with telephone follow-ups can
produce favorable results in self-efficacy development
and blood sugar reduction. Telenursing is an appropriate
method to replace and continue in-person empowerment
sessions. In addition to providing continuous
communication with clients, the use of telenursing along
with empowerment sessions seems to be able to reduce the
high commute costs incurred by patients’ frequent control
of their illness.
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