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Abstract
Aim: This research aims to investigate the effect of motivational interview (MI) based diabetes selfmanagement education (DSME) interviews on self-efficacy, healthy lifestyle behavior development and A1C in
adolescents with type 1 diabetes mellitus (T1DM).
Methods: The research was conducted in the pre-test and post-test pattern in a single group. During the study,
66 adolescents with T1DM who were divided into six groups underwent six sessions of MI-based DSME
interviews. In the study, the self-efficacy scale and healthy lifestyle behavior development scale were used
before and after the MI-based DSME, and A1C measurements were made.
Results: There was a significant increase in the total score of MI-based self-efficacy scale and total score of
healthy lifestyle behaviors development scale after DSME compared to the period before the interview. A1C
value was observed to decline after the interview but this was not significant.
Conclusion: It was reached that MI-based DSME interviews increased self-efficacy in T1DM adolescents, and
favorably promoted healthy lifestyle behaviors and decreased A1C. By using MI-based DSME in the clinical
setting, nurses can change negative health behaviors of adolescents with T1DM to gain healthy behaviors and
increase their self-efficacy and let them actively participate in the self-management of T1DM. Therefore, it is
recommended to use MI-based DSME for fulfilling and continuing glycemic control.
Keywords: Type 1 Diabetes mellitus, Motivational Interviewing, Self-Efficacy, Health Promotion, SelfManagement, Nursing.

Introduction
Type 1 diabetes is the most common
autoimmune disease in childhood and
adolescence. Although the mechanism of
formation is not known clearly, both genetic and
environmental factors are important in
determining an individual's risk (IDF, 2017). The
incidence of T1DM has increased significantly
among young people, especially in the last 25
years, 1 out of every 500 adolescents aged 12-19
have been affected. Adolescents with higher A1C
means have worse glycemic control than adult
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patients with DM (Stanger et al, 2013).The
inability of adolescents to self-manage the
disease and the psychosocial problems they
experience can increase the risk of developing
complications by preventing metabolic control at
the desired level (Wong et al, 2013; Boztepe,
2012)Adolescents often have difficulty managing
activities related to the successful selfmanagement of T1DM and show insufficient
awareness of how to make a change. Poor selfcare management increases the risk of A1C
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levels and long-term complications (Borus &
Laffel, 2010; Luke & Richards, 2018).

traditional methods were applied remained at
fairly low levels (Hollis, Glaister & Lapsley,
2014). Therefore, effective and innovative
approaches are urgently needed to support the
development of patients' self-management skills.
MI is a patient-focused behavior change strategy
that aims to detect and reduce patient
ambivalence related to health behavior changes
and improve perceptions about the importance of
behavior change (Miller & Rose, 2013; Christie
& Channon, 2014) MI is effective in the
treatment of addictions and other chronic
diseases including DM (Ogel, 2009)

Motivational interviewing is an experimentally
supported practice and is a promising method
that delivers effective results in a short
time(Lundahl et al, 2010). MI, developed by
Miller and Rollnick in 1980 as an alternative to
the treatment of substance use disorders, is
defined as a consultative-focused intrinsic
motivation method for solving instability which
increases internal sight (Miller & Rose, 2013).
MI is a method that reveals the reasons for the
individual's behavioural change, and suggestions
for solutions are not given as long as the person
is indecisive in the direction of change (Allsop,
2007). There are four basic principles of MI that
must be adhered to. These are to show empathy,
develop contradiction, resolve resistance, and
support self-efficacy. It is especially important to
strengthen individuals' belief in change by
increasing their self-confidence throughout the
MI (Ozdemir & Tasci, 2013). The areas where
MI is applied can be sorted as smoking cessation
treatment, continuity of asthma treatment,
alcohol treatment, substance use disorders
treatment, changing behavior of patients with
diabetes, anxiety, and obesity (Schmaling, Blume
& Afari, 2001; Resnicow et al., 2015; Lindson,
Thompson & Begh, 2015; Bean et al., 2015;
Doring et al., 2016; Ponsford et al., 2016). There
is a lot of research showing that motivational
conversation is a convenient and effective
method, especially in the pediatric population.
When looking at the studies of MI carried out
within the pediatric population, their issues are
seen as obesity, prevention of accidents, HIV and
T1DM (Gayes & Steele, 2014) It is seen that
patients with MI-applied T1DM showed the
increased
self-efficacy,
self-care,
selfmanagement behavior and decreased A1C levels.
Although there are many studies with MI on
T2DM, the studies with T1DM are very limited
(Jones et al., 2014) While it is observed that there
were significant differences in self-efficacy, selfcare and A1C levels, a small number of studies
reported no significant difference in MI
(Channon et al., 2007; Ismail et al., 2010;
Rosenbek Minet et al., 2011; Robling et al.,
2012; Wang et al., 2010).
Nurse-led health education has become one of
the most important methods in the development
of patients' self-management skills (Carolan,
2014). Hollis et al. (2014) reported that the
success of health education programs where
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There are numerous studies that reveal the
positive impact of motivational interviewing on
diabetes self-management, self-efficacy, self-care
power, and continuity of glycemic control.
However, studies on patients with T1DM are
very limited. The aim of this study is to examine
the effects of MI-based DSME T1DM on the
development of self-efficacy, healthy lifestyle
behavior and A1C in adolescents.
Objective
The aim of this study is to examine the effects of
MI-based DSME T1DM on the development of
self-efficacy, healthy lifestyle behavior and A1C
in
adolescents.Thequestionsexpectedto
be
answered in thisresearchare as follows;
Does motivational interview-based
diabetes self-management training increase the
effectiveness levels of adolescents with type 1
diabetes?
Does motivational interview-based
diabetes self-management education create
behavior change in adolescents with type 1
diabetes?
Does motivational interview-based
diabetes self-management training affect HbA1c
levels in adolescents with type 1 diabetes?
Method
Type and location of the study: This study with
the pre-test/post-test design in one group was
carried out between February 2017 and July 2017
at Elazig Firat University, Medicine Faculty
Hospital, Pediatric Endocrinology outpatient
clinic.
Population and sampling of the study: The
population of the study consisted of 80 T1DM
outpatients in the age range of 11 to 18 years
admitted to the Pediatric Endocrinology
outpatient clinic of Fırat University Medical
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Faculty Hospital. The study aimed not to make a
selection among samples but to reach the entire
population. While 13 patients did not agree to
participate in the study, one patient was also not
included in the study because of their physical
and mental disabilities, and the study was
conducted with 66 patients.

and reliability study found the Cronbach alpha
coefficient as 0.81, and in our study, the
Cronbach alpha coefficient of the scale is 0.80.

Inclusion criteria of the study

Data Collection: In the context of motivational
interview-based DSME, 66 adolescent patients
with T1DM were divided into six groups by the
researchers, and education days were determined
separately for each group. Each group underwent
six sessions of MI-based DSME. Interviews were
made by the researcher who holds the certificate
on this subject. HLBS and SES were applied
before the interviews, and A1C measurements of
individuals were made at the same time.
Throughout the interviews, the emphasis was
given on practices aimed at improving
adolescents' negative health behaviors and habits
for diabetes and poor self-management skills. It
is aimed to develop positive health behaviors and
sustain them at the desired level by increasing
the patients' self-efficacy by showing and
deepening the contradictions of them through an
empathic approach that is one of the main
components of MI. Participants' self-efficacy was
supported, and emphasis was made on improving
diabetes self-management skills. Each interview
lasted 30-45 minutes, and feedback was received
at the end of each interview. A1C measurements
were made with HLBS and SES following the
last interviews of each group. Six patients could
not be reached for interviews, and their A1C
measurements could not be made. The A1C
variable was analyzed for 60 patients (Figure 1).

•
Being open to communication and
collaboration
•
Having the ability to read and understand
verbally
Exclusion criteria of the study
•

Being mentally disabled

Data collection tools
Socio-demographic information form: The
form prepared by the researchers includes
questions asking for age, gender, education
status, parents' educational status, diabetes age,
frequency of measuring daily blood glucose,
frequency of hypoglycemia/hyperglycemia, and
sibling with diabetes.
Healthy lifestyle behaviors scale: The healthy
lifestyle behavior scale (HLBS) was developed
by Walker, Sechrist and Pender (1982), and the
Turkish validity and reliability of the study were
conducted by Esin (1998). The scale consists of
48 items and six sub-dimensions. These subdimensions are self-actualization, exercise,
nutrition, health responsibility, interpersonal
support and stress management. High scores
taken from the scale indicate positive healthy
lifestyle behaviors. It was prepared as 4 point
Likert scale. A minimum score of 48 and a
maximum score of 192 are taken from the scale
(Esin, 1999). The study reporting the Turkish
validity and reliability of the scale revealed the
Cronbach Alpha coefficient of the scale as 0.91,
while it is 0.81 in our study.
Self-efficacy scale: The Turkish validity and
reliability study of the self-efficacy scale (SES)
(Sherer et al., 1982) was carried out by Gozum
and Aksayan (1999). The scale consists of 23
items and four subscales. These subscales are the
starting
behavior,
sustaining
behavior,
completing behavior, and struggling with
obstacles. The score taken from the scale
prepared in the 5 points Likert type may be
between min 23 and max 115. High score of the
scale shows that self-efficacy is also high
(Gozum &Aksayan, 1999). The scale's validity
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A1C follow-up form
It is the form in which participants' MI-based
pre- and post-DSME A1C levels are recorded.

Nursing practice
The first interview: In the first interview, the
researcher introduced himself to patients with
T1DM. Brief information about diabetes was
given. According to the preliminary test, the SES
and HLBS were filled by the patients, and the
A1C values of the patients were measured and
recorded.
The second interview: In the second interview,
patients with T1DM were encouraged to talk
about topics such as DM and diabetes selfmanagement. At this stage, open-ended questions
were asked and patients were encouraged to
speak out. The researcher who conducted the
interviews tried to obtain the necessary
information by minimizing the negative feelings
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and thoughts of the patients by displaying a
gentle and sensitive approach.

Ethical principles of the study: Prior to the
study, ethical permission was obtained from the
Ethics Committee of Non-Invasive studies
belonging to the Faculty of Medicine of Fırat
University (APPROV no:2017/18). Written
consent was obtained from the institution where
the study was conducted and from the parents of
the participants.

The third interview: The third session is about
the ways to follow during the treatment to
patients with T1DM. The patients’ knowledge
and behavior about managing DM were recorded
by the researcher who conducted the interview.
During this interview, the researcher continued to
be sure whether patients were at the stage of
being ready for change.
The fourth interview: The fourth session covers
the evaluation of the patient's readiness for
change. The patient's readiness for change was
determined and evaluated according to their
responses. Thus, the researcher determined the
path to follow in the treatment according to the
evaluations made. At the stage of readiness for
change, patients' self-efficacy was supported,
enabling them to enter strongly at the stage of
change.
The fifth interview: In the fifth session, basic
human-oriented consulting service skills were
used. With these skills, patients were encouraged
to talk about behavior changes, explain their
concerns and why they needed behavior change.
The sixth interview: At the sixth session, the
researcher who conducted the interviews aimed
to increase the self-efficacy of the patients in
order for their behavior changes to be
sustainable. The aim of the study was to let
diabetic patients gain successful selfmanagement by using self-efficacy, which is one
of the main components of MI. At the end of the
interview, the post-test was realized by filling
and recording the question forms and A1C.
During MI sessions with patients with T1DM,
discussions were made about developing a
healthy lifestyle (physical activity, nutrition, etc.)
as well as providing self-management of
diabetes. The main components of MI, which
are to show empathy, develop contradiction,
resolve resistance, and support self-efficacy,
were used in all interviews.
Data analysis: SPSS 22.0 statistical software
was used to evaluate the data. Numbers and
percentages were used to demonstrate
sociodemographic information, while the mean,
paired sample t-test and Oneway-Anova were
used in scale scores and group comparisons for
data analysis. The data were evaluated within
95% confidence interval, and p<0.05 was
considered significant.
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Results
The mean age of 66 patients with T1DM was
14.75±2.03. Also, 56.1% (n=37) of the
participants in the study were girls. When the
educational levels of adolescents with T1DM
were examined, it was observed that 57.6%
(n=38) continued high school education. Looking
at the educational status of parents of adolescents
with T1DM who participated in the study, 39.4%
(N=26) of fathers and 43.9% (n=29) of mothers
graduated from primary school. Also, 92.4%
(n=61) of the adolescents participating in the
study did not have sibling with T1DM,36.4%
(n=24) of the adolescents with T1DM were
diagnosed with type 1 diabetes between the last
4-6 years, and 43.9% (S=29) of the adolescents
with T1DM let blood glucose levels measured 46 times per day, 84.8% (s=56) of the participants
did not have diabetes-related hospitalization in
the last year, 24.2% (s=16) experienced
hypoglycemia 1-3 times totally. Also, 36.4%
(S=24)
of
the
participants
suffered
hyperglycemia 10 times and above in the last one
month (Table 1).
As can be seen in Table 2, according to the preMI findings obtained in the study, the total mean
score of HLBS is 130.5±13.8 and the mean score
after education is 137.1±9.4. A significant
difference was observed in the total HLBS score
before and after MI (p<0.05). Self-realization
sub-dimension score mean before MI was
37.3±4.9, and after education, it was 38.7±3.5. A
significant difference is observed in the selfrealization sub-dimension score mean (p<0.05)
before and after education. The sub-dimension of
health responsibility was 25.9±3.7 before MI and
27.6±3.2 after MI. A significant difference was
observed between pre-and post-MI for the health
responsibility sub-dimension score mean
(p<0.05). The mean score of the exercise subdimension before the motivational interview is
12.1±3.1. The mean score of the exercise subdimension after education was found to be
13.4±2.2. There is a significant difference
between pre- and post-MI in the exercise sub-
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dimension score mean (p<0.05). The mean score
of the nutrition sub-dimension before education
was 16.8±2.5, while it was 17.3±1.6 after MI.
There was no significant difference between preand post-MI statistically (p>0.05). The
interpersonal sub-dimension score mean was
19.9±3.8 before education, and it was 20.3±2.7
after MI. No statistically significant differences
were observed between pre- and post-MI
(p>0.05). The stress management sub-dimension
score mean was 18.3±3.0 before education and it
was 19.6±2.3 after education. There is a
significant difference in stress management subdimension between pre- and post-MI (p<0.05)
(Table 2).

The mean score of the sustaining behavior subdimension before MI is 26.4±5.1, and the mean
score after MI is 28.1±3.9. There is no significant
difference in the sustaining behavior subdimension between pre- and post-MI (p<0.05).
The mean score of the completing behavior subdimension before MI is 18.6±3.5 MI and it is
19.5±2.6 after MI. There is a significant
difference in the sub-dimension of completing
behavior between pre- and post-MI (p<0.05).
The mean score of struggling with obstacles
before MI is 9.4±2.2, while it is 10.8±2.1 after
MI (p<0.05) (Table 3).

The total score means of the self-efficacy scale
before MI is 86.5±11.2. The total scale score of
the SES after education is 91.0±10.1. There is a
significant difference in the total scale score
before and after MI (p<0.05). The mean score of
starting
behavior
sub-scale
before
educationis32.0±4.3 while it is 32.4±4.4 after
MI. There is no significant difference in the
mean score of starting behavior sub-scale before
and after MI(p>0.05) (Table 3).

A1C values of 6 of the 66 adolescents with Type1 diabetes who participated in the study were
missing. These adolescents with T1DM who
were lacking A1C values did not participate in
this assessment, so the evaluation was conducted
over 60 participants. A1C means of 60
adolescents with T1DM before MI is 8.3±2.0,
and it was found to be 8.0±1.7 after MI.
Although there was a decrease in A1C mean
after MI, this decrease was not significant
(p>0.05) (Table 4).

Table 1.Participants' sociodemographic information and diabetes history

Feature (n: 66)

n

%

Age (mean ± SS)

14.75± 2.03
29
37

43.9
56.1

Education Level
Primary-School Graduate
High-School Graduate

28
38

42.4
57.6

Father's Educational Level
Illiterate
Primary-School Graduate
High-School Graduate
University Graduate

2
26
17
21

3.0
39.4
25.8
31.8

Mother's Educational Level
Illiterate
Primary-School Graduate
High-School Graduate
University Graduate

3
29
22
12

4.5
43.9
33.3
18.2

Gender
Male
Female
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Having a sibling with Type 1 diabetes
Yes
None

5
61

7.6
92.4

Age of Diabetes
1-3 years
4-6 years
7-9 years
10-12 years
13-15 years

14
24
16
6
6

21.2
36.4
24.2
9.1
9.1

Blood Glucose Measurement Frequency (Per Day)
I never measure
1-3 times
4-6 times
7 and above

7
23
29
7

10.6
34.8
43.9
10.6

Having a hospitalization event in the past year
Yes
None

10
56

15.2
84.8

Having a hypoglycemia event in the last month
1-3 times
4-6 times
7-9 times
10 times and above
Never

16
22
3
5
20

24.2
33.3
4.5
7.6
30.3

Having a hyperglycemia event in the last month
1-3 times
4-6 times
7-9 times
10 times and above
Never

13
13
10
24
6

19.7
19.7
15.2
36.4
9.1

Table 2. Healthy Lifestyle Behavior Scale score means and p values before and after
Motivational İnterviewing
Scale

Before-MI
Avg±SD

After-MI
Avg±SD

t-test

p

Stress
management
Self-Realization

18.3±3.0

19.6±2.3

-3.100

0.00

37.3±4.9

38.7±3.5

-2.490

0.015

Health
Responsibility
Exercise

25.9±3.7

27.6±3.2

-3.777

0.000

12.1±3.1

13.4±2.2

-3.906

0.000

16.8±2.5

17.3±1.6

-1.578

0.119

19.9±3.8
130.5±13.8

20.3±2.7
137.1±9.4

-0.876
-4.164

0.384
0.000

Nutrition
Interpersonal
Relationships
Total SYBDÖ
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Table 3. Self efficacy scale means and p values before and after Motivational
İnterviewing
Scale

Pre-MI
Mean±SD

Post-MI
Mean±SD

t-test

P

Struggling with
obstacles
Starting behavior

9.4±2.2

10.8±2.1

-4.276

0.00

32.0±4.3

32.4±4.4

-0.484

0.480

28.1±3.9

-1.712

0.010

19.5±2.6

-0.969

0.047

91.0±10.1

-4.575

0.004

Continuing
26.4±5.1
behavior
Completing
18.6±3.5
behavior
Total self-efficacy 86.5±11.2

Table 4. A1C means and p-value before and after Motivational İnterviewing
Parameter

Pre-MI
Mean±SD

Post-MI
Mean±SD

t-test

p

A1C(%)*

8.3±2.0

8.0±1.7

1.388

0.170

*n:60
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The study included 66 outpatients with Type-1 diabetes in pediatric endocrinology
outpatient clinics. (n: 66)

Socio-demographic information form, self-efficacy scale, healthy lifestyle
development scale and HbA1c measurement were applied before starting
motivational interview-based the Diabetes Self-Management Interviews.

T1DM adolescents who participated in the study were divided into six groups. Each
group underwent 6 sessions of MI-based DSME. Each session lasted between 30-45
minutes. During the interviews, T1DM patients were given trainings on healthy
lifestyle development, diabetes self-management, self-care, positive behavior
change and development, glycemic control by using MI components.

At the end of the interviews, patients filled self-efficacy scale, healthy lifestyle
behavior development scale, and HbA1c measurement was made.

Figure1: Flow Chart of the Study
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Discussion

diabetes. It may be possible to talk about an
increased self-efficacy in diabetes selfmanagement in which success has been achieved
with the increase in self-efficacy. One of the
basic principles of MI is to promote self-efficacy
in individuals and to raise the self-belief to
higher levels. As stated in the study by Diallo
and Weiss, MI is an effective initiative in
adolescent individuals due to MI's emphatic
approach and its effect on enhancing insight. In
this study, self-efficacy was increased in
individuals with the use of the MI technique, the
effectiveness of diabetes self-management was
realized, and as a result, improvements in the
behavior towards diabetes and in the provision of
glycemic control were gained.

It is observed that 43.9% (n=29) of adolescents
with T1DM who participated in this study let
their blood glucose level measured 4-6 times a
day (Table 1). Anderson et al. (2002)
investigated the effect of family participation in
diabetes management and determined that 51%
of the adolescents with T1DM who participated
in the study let their blood glucose levels
measured four times a day (Anderson et al.,
2002). According to the ADA, individuals with
T1DM should measure their blood glucose four
or more times in days (Silverstein et al., 2005).
Also, 7.6% (n=5) of the adolescents with T1DM
who participated in this study had experienced
hypoglycemia event 10 times and above in the
last month, while 36.4% (n=24) had experienced
hyperglycemia 10 times and above in the last
month (Table 1). The causes of hypoglycemia, as
seen in the literature, are stated to relate with the
application of insulin in the form of multiple
doses, the wrong planning of insulin, meals and
physical activities, and skipping meals to protect
the physical appearance that is taken into
consideration heavily during adolescence, and
despite this, keeping the dose of insulin the
same31.
In this study, the total mean score of HLBS
before MI was 130.5±13.8, while the total mean
score after MI was 137.1±9.4 (Table 2). It was
observed that there was a significant difference
in the total mean score of the HLBS between the
pre- and post-education (p<0.05) (Table 2).
Adolescents with T1DM who participated in this
study are seen to have well mean scores of HLBS
and develop a positive health behavior. However,
we could find no research on healthy lifestyle
behaviors made with adolescents with T1DM.
A study of 168 T1DM adolescents measured and
evaluated the self-efficacy of adolescents with
diabetes, which is an important dimension for the
adaptation to diabetes. With the increase in selfefficacy in adolescents, their adaptation to
diabetes increases (Iannotti et al., 2006). Another
study on the diabetes management of adolescents
with T1DM aged 11-16 years reported an
increase in self-efficacy of adolescents as a result
of education (Nansel et al., 2007). The findings
of our study are similar to the findings of the
studies that can be reached on this subject. When
looking at the studies, it can be said that there is
a positive relationship between the increase in
self-efficacy and the self-management of
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Since six of the 66 T1DM adolescents did not
have A1C data, only 60 adolescents’A1C data
were included, and the evaluation was conducted
according to this. The A1C means before MI is
8.3±2.0. The A1C means after MI is 8.0±1.7. A
decrease in A1C mean was observed between
pre- and post-MI, but this decrease did not reveal
a statistically significant difference (p>0.05)
(Table 4).
Rosenbeck et al (2011) included 349 individuals
with T1DM and T2DM diagnoses in a
randomized controlled trial. Those in the
treatment group were given MI treatment, and
the control group was given normal care. The
study found that there was no significant
difference in A1C levels between the two groups
at the end of the 12th month (Rosenbeck-Minet
et al., 2011). İsmail et al (2010) used the control
and treatment group consisting of 344 T1DM
patients with a mean age of 36.4 years. Also, 121
individuals in the control group underwent
clinical care education interviews in three
months, and the treatment group underwent four
MI sessions lasting 50 minutes during two
months, as well as, they took the education of the
control group. At the end of the study, no
significant difference in A1C levels between the
two groups was observed (Ismail et al., 2010).
The results of Rosenbeck et al. (2011) and Ismael
et al (2010) and our study are similar. Wang et
al. (2010) studied on 21 adolescents with T1DM
in the treatment group and 23 adolescents with
T1DM in the control group. The control group
received structured diabetes education, and MIbased education was given to the treatment
group. The A1C level of the treatment group
increased at the end of the six months, also the
control group's A1C levels decreased by
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significantly at the end of the six months (Wang
et al., 2010).
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