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Abstract The diabetes management is considered to be ad-
versely affected when adolescent-specific education methods
are not used. In this study, Type 1 DiabetesManagementModel
which ensures standardisation of the diabetes education and is
based on the health promotion model and formed by applying
health promotion model (HPM) according to the mastery-
learning theory was used. The study was performed to deter-
mine effectiveness of diabetes education based on BType 1
Diabetes Management Model^ on adolescents. In total, 36 ad-
olescents at ages 13–17 with type 1 diabetes participated. A
quasi-experimental study was conducted as a pretest-posttest
design on a single group study, which included nine interactive
type 1 diabetes education sessions over 8 days, with assess-
ments at baseline and after 3 months. Diabetes management
skills and self-management levels weremeasured with Diabetes
Behaviour Rating Scale, General Self Efficacy Scale and dia-
betes knowledgemeasured with type 1 diabetes rating form and
unit follow-up tests. After 3 months, diabetes management
skills (p=0.000) and self-management levels (p=0.002) were
improved, haemoglobin A1C levels were decreased (p=0.035)
and diabetes knowledgewas increased (p=0.000). No improve-
ment was observed in levels of taking the responsibility of skills
(p=0.958). Education programs based on Type 1 Diabetes
Management Model may be suggested as an efficient model
for adolescents with type 1 diabetes to improve their diabetes
management skills, and also, diabetes nurses will be able to

form education programs they arrange within the framework
of a specific standard.
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Introduction

Individuals with type 1 diabetes (T1DM) constitute 5–
10 % of all diabetics in the world [1]. There are no recent
studies determining incidence or and/or prevalence of
T1DM in Turkey [2] but this ratio has been determined
as 2.52/100,000 per year according to an incidence study
conducted on T1DM of ages 0–15 in 1996 [3, 4]. Local
studies, as in the whole world, show that frequency of
T1DM has increased and the age of onset has shifted to
younger ages [2].

It is necessary to follow-up T1DM cases in health cen-
tres with a paediatric endocrinologist, but in Turkey, this
requirement could not be fulfilled even in major cities, as
it turns out. There are diabetes nurses in limited number
of paediatric endocrinology services; there are dieticians,
psychologist and social services specialists in less of
them. This situation hinders providing an integrated ser-
vice to children and adolescents with diabetes [2]. Yet,
planning the daily life for controlling the blood glucose
level is an integral part of diabetes management. Many
adolescents cannot adhere diabetes management due to
various factors affected from individual causes [5]. Man-
aging T1DM may frustrate the adolescent since it requires
a strict adherence, consistency and responsibility [5, 6].

The goal of the adolescent is to become an adult and
independent since the rules he is asked to obey doesn’t
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accept immediately [7, 8]. Chronic diseases cause rage in
adolescents since they restrain the independence [9], and
these may lead to adverse effects on the diabetes manage-
ment of the adolescent.

Diabetes education is acknowledged globally to ensure
glycemic control, to reduce hospitalisations, to delay/prevent
complications and to improve the metabolic control [10, 11].
The diabetes education should be practised according to ther-
apeutic patient education principles. The therapeutic patient
education does not only enhance knowledge and skills regard-
ing the disease but also ensures active involvement of the
patients in his treatment and care. In chronic diseases such
as diabetes in particular, it improves life quality of the individ-
ual [12].

The diabetes education is provided by qualified mem-
bers of various disciplines such as physicians, nurses,
dieticians, psychologists, social service specialists and
paediatricians [13]. A diabetes nurse who is an indis-
pensable member of the team practises the integral care
process and considers the patient in physical and psy-
chosocial aspects as a whole and also assists the patient
and his family in learning the methods and skills that
will facilitate them to convert knowledge into behaviour
[14–16].

Diabetes educators use varied learning models/
theories for the diabetes education [17]. Growth charac-
teristics of adolescents must be taken into account for
the diabetes education [18]. The goal of the adolescent
is to become an adult and independent and capable of
directing his life as he wishes [8]. Thus, the family of
the adolescent whose independence is important must
not accompany the adolescent during the diabetes edu-
cation [18].

Therapeutic education of the adolescent with diabetes
must not only be about developing skills of an individ-
ual but also aim for behaviour change at the same time
[12]. These approaches should be specific to the adoles-
cent because diabetes management is thought to be ad-
versely affected when adolescent-specific education
methods are not used [5].

The metabolic control is affected from many factors
like growth hormones, general health status, stress etc.
during the adolescence in particular [19, 20]. Therefore,
optimal metabolic control would not be achieved despite
the therapeutic education.

The diabetes education provided to adolescents with
T1DM has not yet achieved a standard, and effective-
ness of the education provided has not been proven.
Theories and models establish a framework in order to
systematise nursing practices, ensure that the individual
is questioned, supervised and made to focus on his
problems, develop systematic thinking and direct educa-
tion and surveys [21, 22].

Aim of study

The study was performed to determine effectiveness of
the T1DM education by using the BT1DM Management
Model^ on diabetes management of adolescents at ages
13–17.

The hypothesis of the study was,
The T1DM education provided by using the T1DM Man-

agement Model ensures diabetes management of adolescents
at ages 13–17.

a. Diabetes management of adolescents with increased level
of information on diabetes is improved.

b. Positive behaviour changes for diabetes occur in adoles-
cents with improved diabetes management.

c. Metabolic controls of adolescents with improved diabetes
management develop positively.

Methods

Participants

The study was conducted at the diabetes centre where the
children and adolescent with T1DM follow-up were the
most intense. Sampling criteria were identified as,
haemoglobin A1C (A1C) level over 7.5 % [20, 23], dia-
betes diagnosis is at least a year and regular follow-up.
There were 392 adolescents registered in the diabetes cen-
tre. One hundred eighty adolescents meeting the sampling
criteria were included in the study and phoned by the
researcher and, 60 adolescents were contacted successful-
ly. Thirty-six of 60 adolescents participated to the educa-
tion program and the program was completed with these
adolescents. Sample power analysis of the group of 36
was carried out at a significance level of 00.05 and it
was calculated as 00.93.

Design

A quasi-experimental study, pre-post test with single
group design was used.

Instruments

Pre-education and post-education were measured using the
following instruments:

Diabetes Behaviour Rating Scale (DBRS): The scale con-
sists of 39 questions regarding diabetes management of
adolescents aged 13–17. Frequency of behaviours related
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to diabetes management and level of responsibility as-
sumed by adolescents are measured in each questions.
The scale was developed by Cook et al. (2001) [19] and
adapted to Turkish by Çövener (2005) [24]. Cronbach’s
alpha of the Turkish adaptation is 0.88 for the frequency
and 0.93 for the responsibility [24]. There are seven sub-
dimensions of the scale: insulin administration, meal
planning, record keeping, safety, materials, illness and
informing. As the score received from the 5-point likert
type (for frequency, 1=never, 5=always; for responsibil-
ity, E(1)=It’s all my parent’s job, A(5)=It’s all my job)
scale is higher, the diabetes management is considered to
be better.
General Self-Efficacy Scale (GSE): This scale was devel-
oped by Jeruselam and Schawazzer for individuals of
ages 12 and over to measure self-efficacy of individuals
and consists of 10 questions. The scale was adapted to
Turkish. Cronbach alpha of the scale was found to be
between 0.76 and 0.90 in studies conducted in 23 coun-
tries [25, 26]. As the score increases in 4-point likert type
scale (1=not at all true,4=exactly true), the self-efficacy
is considered to be higher.
Metabolic Control Measurement Form: It comprised in-
formation regarding A1C results and presence of chronic
complication and developed by the researcher consider-
ing similar studies.
Unit follow-up tests: These were tests applied to partici-
pants at the end of each unit constituting the education,
developed to identify achievement of target behaviours in
the relevant unit, consisting of multiple-choice questions
related to cognitive field. The success in the unit follow-
up test was considered as 80 % of the group to score over
70 % according to mastery-learning theory.
T1DM rating form: This is the test covering the nine units
in the education program and comprised of 25 multiple-
choice questions of cognitive, affective and behavioural
fields. Total test score is evaluated over 100 points.

Data collection

Assessment procedure

Initially, demographical and clinical characteristics of pa-
tients were recorded. The instruments were applied on
pre-education and post-education (8th day and 3 months
later), and unit follow-up tests were applied at the end of
each unit. In order to determine the status of behaviour
change in participants, the instruments were re-applied
through sending these to address of participants by post
3 months after the education program was completed. The
education presentation used during the education was
handed to the participants in booklet form after control

tests were applied in order to prevent participants to be
affected within the following 3-month period. These pro-
cedures were completed by the researcher.

Interventions

T1DM Management Model (Fig. 1) which aims the
standardisation of the diabetes education is based on the
health promotion model (HPM) and formed by applying
HPM according to the mastery-learning theory (MLT).
Continuing education until all individuals with diabetes
achieve the same health promotion behaviour (effective
diabetes management) was aimed with T1DM Manage-
ment Model. HPM was developed by Nola Pender, and
it describes the importance of cognitive processes health-
promoting behaviours of the individual [27, 28]. Although
adequate steps necessary to promote health are provided
in HPM, methods which should be used to take these
steps are not described. Thus, MLT was utilised as the
education method and integrated to HPM in the study
(Fig. 2). MLT developed by Benjamin Bloom is an edu-
cation philosophy based on the opinion that all new be-
haviours that can be learnt by any individual can be learnt
by everyone when adequate learning conditions and
enough time are provided [29–32].

Basic subjects that were absolutely required to be
learnt for the diabetes management were identified, and
nine chapters were formed: What is Diabetes?, T1DM and
Healthy Nutrition, T1DM and Physical Activity-Exercise,
Insulin, Self Management, Acute Complications of Diabe-
tes, Chronic Complications of Diabetes, General Health
Advices and Psychosocial Aspect of Diabetes contents
of units were prepared in compliance with steps of
T1DM Management Model. Purpose, objectives, duration,
teaching methods and techniques of the course, tools and
equipment to be used for teaching, content of the course,
activities, evaluation and resources utilised were described
in education plans established for each unit.

Education groups comprised three groups in total, each
having 12 adolescents. Duration of each session varied
between 60 and 120 min depending on the unit contents.
Name tags were prepared to allow everyone to address
each other with his name during interactive sessions.
Since sessions were interactive, each group was made to
sit on the floor to form a circle, everybody facing each
other, and units were taught according to activities de-
fined in the education plan. Little warming up games pre-
pared by the researcher was played at the beginning of
each session to ensure participants’ warm-up. Units began
with the drawing attention step. For this step, example
cases were created by the researcher for likely situations
that would be encountered and the participants were asked
to find a solution for the problem. Answers of participants

Int J Diabetes Dev Ctries (October 2015) 35 (Suppl 2):S173–S180 S175



Individual Characteristics and 

Experiences

Instruction

Attention

Motivation

Revising

Beginning lesson

Behavior-Specific Cognitions and 

Affect

Behavioral Outcome

Instruction

Introduction Developing 

Activities 

Formative Tests

(Unit Follow-up Test)

Evaluation  

Fig. 2 Implementation of Pender’s health promotion model according to mastery-learning theory

Commitment to a 

plan of diabetes 

Immediate competing demands 

(low control) and preferences 

(high control)

(choosing ice cream or apple for 
snack shows us high control)

Individual Characteristics and 

Experiences

Behavior-Specific Cognitions and 

Affect

Behavioral Outcome

Prior related diabetes 

behaviors

(Testing blood glucose 
regularly or  irregularly )

Personal factors:

- Biologic
(age, diabetes duration)

- psychological,
(diabetes related fear)

- Sociocultural
(effect of culture on  

diabetes management)

Perceived benefits of diabetes

(Testing blood glucose 

regularly)

Perceived barriers to diabetes

(avoidance of insulin injection 
when together with friends 

because of shame

Perceived self-efficacy related 
with diabetes

(belief of diabetes 
management effectiveness )

Activity-related affect

(diabetes related emotions 

such as feeling adolescent 

yourself well when having 

good blood glucose values)

Health-promoting 

Behavior

(effective diabetes 

management)

Interpersonel influences

(family, peer support)

Situational influences:

(choices related with diabetes 

compliance)

Fig. 1 Type 1 Diabetes (T1DM) Management Model

S176 Int J Diabetes Dev Ctries (October 2015) 35 (Suppl 2):S173–S180



were listened, but no corrections were made on the an-
swers. Following the drawing attention step, participants
were motivated in respect to the unit and the importance
of the unit was emphasised, unit contents were discussed
and unit objectives were shown.

The unit is taught using interactive teaching methods
and techniques in the activities step. The researcher gen-
erally directed participants with various questions as spec-
ified and ensured participants to find the answer or dis-
cuss the problem. Education cards prepared by the re-
searcher, insulin pens, glucagon, glucometer and other
treatment-related tools-equipment and video presentations
were used in line with teaching methods and techniques
during teaching the unit. The researcher provided feedback

and made corrections at the end of each activity. The re-
searcher gathered attention of the group between topics
with interim summaries and transitions.

At the end of the unit, what was learnt in the unit were
briefly summarised and the importance of the unit was
emphasised once again by the researcher. In the closure
section, the example case given in the drawing attention
step was recalled, answers of participants were written on
the board and necessary corrections were made.

At the end of each unit, the unit follow-up test of that
unit was applied. The unit was repeated for participants
who failed to achieve the success level and the unit
follow-up test of that unit was re-applied at the end of
it. When all the participants achieved the same level of
success, they moved to the next unit and education was
continued (all of these interventions have carried out re-
ferring to Fig. 2). The education program was completed
in 8 days.

Data analysis

Statistical analysis was carried out using NCSS (Number
Cruncher Statistical System) 2007 and PASS (Power
Analysis and Sample Size) 2008 Statistical Software
(Utah, USA). Number (n) and percentage (%) were used
for socio-demographic data. Parametric data was analysed
by paired sample t test and repeated measures of variance
analysis. Paired sample t test was used for comparing
scores pre-education and post-education. Repeated mea-
sures of variance analysis were performed for determining
the difference between repeated measurements with
Bonferroni correction. The results were evaluated within
a 95 % confidence interval and with a significance of
p<0.05.

Ethical considerations

The study being a doctoral thesis research work (complet-
ed between January 2010–2012) was reviewed. Ethics ap-
proval was obtained from the ethics committee of the

Table 1 Demographic and clinical baseline variables of study
participants

Characteristic Number Percentage

Sex Female 19 52.8

Male 17 47.2

Diabetes duration 1–3 years 6 16.7

4–6 years 15 41.7

7–9 years 8 22.2

10–12 years 6 16.7

13–15 years 1 2.7

Frequency of
testing blood
glucose
(in a day)

Once 1 2.8

Twice 3 8.3

Thrice 8 22.2

4 times 18 50.0

5 times 5 13.9

6 times 1 2.8

Status of diabetes
education

Diabetes educator

Nurse 21 58.3

Physician 2 5.6

Diabetes camp 2 5.6

Adolescents who had
diabetes
education before but
information learnt
was forgotten now

11 30.6

TOTAL 36 100

Table 2 Comparison of DBRS and GSE mean scores in pre-education and post-education

Scale Pre-education Post-education (3rd month) Test value p values
Mean±SD (min-max) Mean±SD (min-max) (t test)

DBRS Frequency total score 3.76±0.56 (2.18–4.59) 4.28±0.50 (2.79–4.87) 5.79 0.000**

Responsibility total score 3.68±0.54 (2.56–4.85) 3.67±0.73 (1.38–4.92) 0.05 0.958

GSE total score 32.27±3.61 34.50±3.90 3.29 0.002*

t paired samples t test, SD standard deviation

*p<0.01; **p<0.001
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children’s hospital. An informed and written consent was
obtained from both parents and adolescents.

Results

Information on sociodemographical and clinical statuses
of participants is given in Table 1.

Total DBRS frequency mean score increased 12.2 %
(p=0.000), and total GSE score increased 6.5 % (p=
0.002) after the education compared to pre-education
scores, and the differences between were found to be sig-
nificant. No difference was detected in DBRS responsibil-
ity scores (Table 2).

In Table 3, it is shown that T1DM rating form mean
scores on the 8th day and in the 3rd month following the
education were increased compared to pre-education
mean scores and this increase was found to be significant
(p=0.000). This statistical difference shows that the levels
of knowledge regarding diabetes on post-education were
higher compared to pre-education levels. Despite the de-
crease between mean scores on the 8th day and the 3rd
month following the education (62.44/56.22 points), ad-
vanced significant difference was observed statistically
(p=0.008). Even though A1C level achieved the target
for the age group of 13–17 (<7.5 %) [23] after the

education, it decreased and this difference was found to
be significant (p=0.035) (Table 4).

Discussion and conclusions

Results obtained from the study show that the diabetes
education provided with T1DM Management Model was
successful. Positive changes occurred in A1C levels in
respect to diabetes-related behaviours of adolescents and
their knowledge level increased.

It was proven by the studies that the diabetes educa-
tion is critically important in the esffective management
of diabetes [11, 33–41]. An adolescent with diabetes
education is thought to have improved metabolic con-
trols, and therefore, prevention of acute and chronic
complications of diabetes becomes possible; thus, all
adolescents with diabetes should be subjected the basic
diabetes education. It is thought provoking that 30 % of
adolescents stated they did not remember the education
they have received, according to the results obtained
from the study. The impotency of the diabetes education
given by a nurse in the study on 30 % of the adoles-
cents is thought to arise from lack of a standard, con-
sistent and continuous education program. The positive
results of a standard education provided with T1DM
Management Model are seen in the study. Not every

Table 3 Comparison of mean scores of type 1 diabetes rating form in pre-education and post-education

Mean scores of type 1 diabetes
rating form

Min-max Mean±SD The difference
between means

95 % confidence interval
of difference

p values

Pre-education-post-education
(8th day)

(12–56) to (32–88) 37±12.94–62.44±15.24 −25.44 (–31.10) to (–19.79) 0.000**

Pre-education-post-education
(3rd month)

(12–56) to (28–84) 37±12.94–56.11±15.07 −19.11 (–24.74) to (–13.49) 0.000**

Pre-education (8th day)-post-
education (3rd month)

(32–88) to (28–84) 62.44±15.24–56.11±15.07 6.33 1.39–11.28 0.008*

Test: repeated measures of variance analysis

SD standard deviation

*p<0.0; **p<0.001

Table 4 Comparison of A1C values in pre and post-education

Metabolic control Pre-education Post-education (3rd month) Test value
(t test)

p value
Mean±SD (min-max) Mean±SD (min-max)

A1C (%) 9.67±1.59 (7.60–14.00) 9.29±1.49 (6.50–13.00) 2.19 0.035*

t paired sample t test; SD standard deviation

*p<0.05
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adolescent has the same learning skills and capacity.
However, since there are specific rules and steps to a
standard education, all adolescents with diabetes are
able to have the opportunity to receive education until
achieving the same level.

Steps of T1DMManagementModel, established according
to HPM, aim behaviour change to achieve the Beffective dia-
betes management^which is a health promotion behaviour. In
the study, behaviour change to occur in adolescents was mea-
sured by frequency of behaviours and the level responsibility
assumed. It may be associated to the increased frequency of
diabetes-related behaviours, the increase knowledge level of
adolescents and understood importance of practices after the
education. The adolescent’s failure to achieve the expected
level of responsibility is thought to be due to the characteris-
tics of adolescence, the lack of adequate level of cognitive
maturity and the complexity of the diabetes management.
There are many studies supporting this situation regarding
adolescents [6, 37, 42, 43].

Self-efficacy is very important for chronic disease manage-
ment. As described in studies, the diabetes management be-
comes possible as the self-efficacy increases [11, 33, 44, 45].
After education, increase in self-efficacy scores shows that
adolescents feel competent in managing the diabetes which
is a chronic disease (Table 2). One of the steps of T1DM
Management Model is associated with the perception of
self-efficacy regarding diabetes. In the model, it was stated
that the perception of self-efficacy plays an important role in
initiating and continuing diabetes-related behaviours. Effec-
tive diabetes management was ensured, diabetes-related be-
haviours of adolescents were developed and metabolic con-
trols were improved by developing the self-efficacy percep-
tion. These results show the success of the model.

As seen from the results, the result of T1DM rating form
obtained post-education (8th day) is approximately twofold of
the result of the same obtained pre-education. This result
shows that incomplete, incorrect or absent information and
knowledge was completed as a result of the diabetes education
program. Despite the decrease in scores of T1DM rating form
re-applied 3 months after the education program, the result
was found to be higher than the pre-education scores. This
decrease after 3 months is related to the recalling factor and
is an anticipated result as stated in the literature [46]. Dashiff
et al. has stated that it is possible to ensure an effective diabe-
tes management by remedying lack of knowledge [47]. The
significant difference between scores of T1DM rating forms
applied on the 8th day and in 3rd month after the education
shows that some of the knowledge and information learnt
were actually forgotten. Thus, adolescents with diabetes
should be continued to be monitored and education regarding
diabetes management should be repeated on the basis of their
needs, considering the recalling factor and arrival of new in-
formation and findings.

The education has been proven to be effective in the dia-
betes management and to improve the metabolic control, de-
creasing the A1C value, by studies [11, 33–41]. In the study,
however, it is seen that the intended A1C level could not be
achieved with a standardised education program. Even though
the diabetes is effectively managed, the metabolic control is
affected from many factors like growth hormones, general
health status, stress etc. during the adolescence in particular
[19, 20]. The failure to achieve the intended A1C levels after
the education is thought to be due to those factors.

There are some limitations to the study. No control group
was used in the study because since the study was conducted
within a specific period, the number of sample could not im-
prove and also, follow-ups of adolescents regarding tomanage
their diabetes whether effectively or not after 6 months and
1 year were not performed.

In conclusion, this study shows that using T1DMManage-
ment Model and MLT as the teaching method has been bene-
ficial and successful in achieving an effective diabetes man-
agement of adolescents. The hypothesis and sub-hypotheses
of the study have been confirmed. However, it would be ben-
eficial to conduct studies that will involve follow-ups of ado-
lescents after 6 months and 1 year.

T1DM Management Model may be suggested to be used
by diabetes nurses actively. Thus, diabetes nurses will be able
to establish education programs they devised within a stan-
dard framework.
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