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Midwifery problem-solving, communication, and goals, yet to lower levels in some others,

including collaboration with parents and diabetes care activities. A direct relationship
was observed between the duration of time since the diagnosis and the scores obtained
by the adolescents. An inverse relationship was observed between the type of physician
in charge and the scores obtained in the subscales of collaboration with parents,
problem-solving, communication, and goals. The scores obtained were directly related
to having a school health record and having access to diabetic care tools at school.
Family income was found to be directly related to diabetes care activities and inversely
to problem-solving, communication and goals. P of < 0.05 was considered significant
for all relationships.

Conclusions: Self-management was found to be moderate to good among Iranian
adolescents with type 1 diabetes; however, it could be further improved with the
support of both families and medical teams involved.

INTRODUCTION

Diabetes currently affects 382 million people worldwide Iran, 3% to 5% of the population (about 3 million) is affect-
and is anticipated to reach 592 million cases by 2035 [1].In  ed by diabetes, and this figure is expected to reach 9 million
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by 2020 [2]. In Sweden, diabetes accounts for 4% to 6% of
chronic diseases. Very few studies have examined diabetes
in adolescents and young adults. In the past, most studies
used to focus on the treatment of patients; however, a greater
attention is now being paid to patient-oriented health ser-
vices. Careful examination of the problems faced by diabet-
ic patients helps find solutions to the challenges of diabetes
[3]. Adolescence is a unique period in life that is intrinsically
challenging and critical for the individual. To control their
disease, adolescents with diabetes should perform certain
medical procedures every day, which requires problem-solv-
ing and decision-making skills. In addition to being able to
perform practical measures, adolescents with type 1 diabe-
tes require cognitive and emotional abilities [4]. Previous
studies have shown that self-management helps adolescents
improve their knowledge and skills and thus make appropri-
ate behavior changes [1]. Various studies conducted on this
subject have often addressed self-regulation, self-care, family
features, lifestyle and similar topics. Self-management has
various dimensions, including collaboration with parents, de-
cision-making and problem-solving abilities, care activities,
communication, and goals. Self-management empowers the
adolescent to resolve problems independently of others and
to make plans for the future [5]. Self-management is a multi-
dimensional concept, through which the adolescent can suc-
cessfully overcome his problems and make good decisions
through measures that change on a daily basis, according
to prevailing circumstances [6]. The diagnosis and manage-
ment of type 1 diabetes in adolescents presents a special chal-
lenges related to the unique hormonal and emotional milieu
in the teenage years. Management of type 1 diabetes requires
a multitude of life-long daily tasks that the child and/or their
family must perform to maintain a relatively healthy metabo-
lism and glycemic control [7]. The focus of diabetes research
and practices is mainly on the medical procedures that need
to be taken; however, the problems with which an adolescent
with type 1 diabetes is faced are not limited to treatment and
care [6, 8]. The present study describes the demographic fea-
tures of adolescents with type 1diabetes and then proceeds
to examining the relationship between self-management and
different personal, family, and social factors at play.

METHODS

The present descriptive-analytical cross sectional study was
conducted over a period of eight months at five teaching hos-
pitals and medical centers affiliated to Shahid Beheshti Uni-
versity of Medical Sciences (3 cases), Iran University of Med-
ical Sciences (1 cases), and Tehran University of Medical
Sciences (1 casas) that counted as referral centers for adoles-
cents with diabetes. The study participants consisted of 426
adolescents aged 13 to 18, diagnosed with type 1 diabetes for
at least one year. All adolescent patients that had referred to

these health centers were selected during years 2010 to 2015.
The research tools consisted of a demographic information
form covering the patients’ personal and family details and
the Self-Management of type 1 Diabetes in Adolescence
(SMOD-A). The SMOD-A contains S subscales, including
collaboration with parents (13 items), diabetes care activi-
ties (1S items), diabetes problem-solving (7 items), diabetes
communication (10 items), and diabetes goals (7 items) [8].
The SMOD-A items were given a score of 3 for a response of
“always”, 2 for “often”, 1 for “occasionally”, and O for “never” A
total of 8 items were reverse-scored, including items 8, 13, 15,
22, 24,25, 27, and 28. The analysis and statistical tests were
calculated and ratings were reversed. The questionnaire took
20 minutes to be completed by the adolescents after they
referred to the Endocrine Clinic or were hospitalized at the
ward, or once the researcher visited them in their home. The
researcher answered any questions they had after they filled
out the questionnaire. The content validity of the question-
naire was assessed using the views of 14 experts in tool design,
pediatric nursing, and endocrinology. The overall validity of
the scale, according to the Waltz and Basel content validity
index, was measured in terms of relevance, giving a score of
98%. The reliability of the questionnaire was assessed using
internal consistency and test-retest methods. The internal
consistency was confirmed with a Cronbach’s alpha of 86%.
To examine the stability of the questionnaire, the test-retest
method was used with an interval of 2 weeks and for 20 of the
participating adolescents the result was 0.83. The intra-class
consistency of the questionnaire was 73%.

RESULTS

According to the demographic details obtained, the mean
age was 14.67 % 1.59 years in females and 14.53 + 1.54 years
in males (Table 1).

Table 2 also presents the duration of time since the diagno-
sis of the disease. The demographic details also showed that
26.5% of the adolescents had complications such as hypogly-
cemia as the most common (6%), followed by diabetic coma
(3%). A total of 74.6% of the participants lived in Tehran and
25.4% lived in other provinces, suggesting that, compared
to the past, the patients are less required to travel to Teh-
ran for receiving treatments these days. Only 33.1% of the
adolescents had received diabetes training while 66.9% had
received no training at all. No significant relationships were

Table 1: Mean and Standard Deviation of the Study Subjects by
Age

Age
Female Male
Mean 14.67 14.53
Standard deviation 1.59 1.54

Overall, 51.1% were female and 48.9% were male (Table 2).

Table 2: Absolute and Relative Frequency of the Study Subjects by Gender and duration of Diagnosis with Diabetes

Gender
Female Male
Absolute Frequency 126 ez
Relative Frequency (%) S1.1 48.9

Duration of diagnosis with diabetes

1-2 years 1-2years 1-2 years
168 130 128
39.1 30.2 29.8
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observed between the self-management scores obtained and
age (Analysis of Variance (ANOVA)), gender (the t-test),
number of siblings (ANOVA), parents’ degree of education
(non-parametric Kruskal-Wallis test), and the place of resi-
dence (Mann-Whitney U test). According to the results of
the t-test, the presence of another diabetic member in the
family was directly and significantly related to some of the
self-management dimensions, including problem-solving,
communication and goals, and inversely and significantly to
dimensions, including collaboration with parents and diabe-
tes care activities (Table 4).

The Presence of another Diabetic Member in the Family
Leads to a Better Self-Management in Relation to the Di-

mensions of Problem-Solving, Communication and Goals,
Yet a Poorer Self-Management in Relation to the Dimen-
sions of Collaboration with Parents and Diabetes Care Ac-
tivities

The Kruskal-Wallis test showed a direct and significant re-
lationship between the duration of time since the diagnosis
and the scores obtained by the adolescents (Table 5).

The majority of the adolescents visited an endocrinologist.
The Kruskal-Wallis test found a significant and inverse re-
lationship between the type of physician in charge and the
scores obtained by the adolescents in the dimensions of col-
laboration with parents, problem-solving, communication,

and goals (Table 6).

Table 3: The Mean and Standard Deviation of the Scores Obtained in the Five Subscales of the Self-Management of Type 1 Diabetes in
Adolescence (SMOD-A)

Number Mean Standard Deviation Minimum Maximum
Collaboration with Parents 426 2.09 +0.31 0 3
Diabetes Care Activities 426 1.84 £0.27 1 2.62
Problem-Solving 426 1.81 +0.63 0 3
Diabetes Communication 426 1.69 +0.36 0 2.8
Diabetes Goals 426 2.05 +0.44 0 3

According to the Mean Scores obtained, the Adolescents Possess a Good Level of Self-Management in the First and Fifth Dimensions and

a Moderate Level in the Remaining three Dimensions

Mean SMOD-A Collaboration with Diabetes Care
Score / Presence Parents Activities
of another diabet-

ic member in the

family

Yes 2.03 2.06

No 2.10 2.09

Table 4: The Relationship between the Presence of another Diabetic Member in the Family and the Scores Obtained in the Five Sub-
scales of the Self-Management of Type 1 Diabetes in Adolescence (SMOD-A)

Problem-Solving Communication Goals
2.13 2.13 2.13
2.04 2.04 2.03

Self-Management Of Type 1 Diabetes in Adolescence (SMOD-A)

Mean SMOD-A Score / Dura- Collaboration with
tion of time since the diagnosis Parents

1-2 2.15

3-4 2.03

> S 2.09

Table S: The Relationship between the duration of Time since the Diagnosis and the Mean Scores Obtained in the Five Subscales of the

Diabetes Care =~ Problem-Solving Communication Goals
Activities
2.16 1.90 1.90 1.89
2.03 1.82 2.05 2.05
2.08 245 2.27 2.26

Longer Durations of Time since the Diagnosis of the Disease are associated with a Better Level of self-Management

agement of Type 1 Diabetes in Adolescence (SMOD-A)

Table 6: The Relationship between the Type of Physician in Charge and the Mean Scores obtained in the Five Subscales of the Self-Man-

Mean SMOD-A Score / Type Collaboration with Diabetes Care  Problem-Solv- Communication Goals
of physician in charge Parents Activities ing

Pediatrician 2.10 2.27 2.07 2.07 2.08
Endocrinologist 2.10 1.86 2.13 2.06 2.08
Pediatric Endocrinologist 1.85 1.99 1.85 1.93 1.87

The Type of Physician in Charge Affects the Level of Self-Management, as the Adolescents, who were Supervised by an Endocrinologist
had a Poorer Level of Self-Management with Respect to the Dimensions of Collaboration with Parents, Problem-Solving, Communication
and Goals
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Table 7: The Relationship between having a School Medical Record and the Scores Obtained in the Five Subscales of the Self-Manage-
ment of Type 1 Diabetes in Adolescence (SMOD-A)

Mean SMOD-A Score / Collaboration with Diabetes Care Problem-Solv- Communication Goals
Having a school medical Parents Activities ing

record

Yes 2.16 2.18 2.17 2.18 2.16
No 2.10 2.0 2.09 2.0S 2.09

Adolescents with a School Medical Record Showed a Better Level of Self-Management

Table 8: The Relationship between having Access to Diabetic Care Tool at School and the Scores obtained in the Five Subscales of the
Self-Management of Type 1 Diabetes in Adolescence (SMOD-A)
Mean SMOD-A Score / Having access

Collaboration with  Diabetes Care  Problem-Solving Communication Goals

to diabetic care tools at school Parents Activities
Yes 2.16 2.16 2.19 2.20 2.17
No 1.67 1.68 1.46 1.39 1.51

Having Access to Diabetes Care Tools at School led to a Better Level of Self-Management in the Adolescents

Table 9: The Relationship between Family Income and the Scores Obtained in the Five Subscales of the Self-Management of Type 1
Diabetes in Adolescence (SMOD-A)

Mean SMOD-A Score / Collaboration with Diabetes Care Problem-Solv- Communication Goals
Family income Parents Activities ing

<1000000 2.06 2.00 2.36 2.22 2.15
1000000-2000000 2.15 2.04 2.17 2.16 2.14
>2000000 2.058 2.22 1.85 1.94 1.99

A Higher Family Income Improves Diabetes Care Activities and Worsens Problem-Solving, Communication and Goals

According to the Mann-Whitney U test, the scores obtained
by the adolescents were directly related to having a school
health record and access to diabetic care tools at school (Ta-
bles 7 and 8).

The results of the non-parametric Kruskal-Wallis test showed
that family income was directly and significantly related to
the subscale of diabetes care activities, yet inversely and sig-
nificantly to the subscales of problem-solving, communica-
tion, and goals. P values of < 0.05 were considered significant
for all the relationships.

DISCUSSION

The present study was conducted to determine the relation-
ship between demographic characteristics and self-man-
agement in adolescents with type 1 diabetes. The obtained
results showed no significant relationships between the five
self-management subscales and age, gender, number of sib-
lings, place of residence, parents’ degree of education, and
family income. The sample of this study included the same
number of males and females. The relationship between
age and prevalence of diabetes and prediabetes was not sig-
nificant, for both genders. The presence of another diabetic
member in the family was found to be directly related to the
adolescents’ self-management in the dimensions of prob-
lem-solving, communication, and goals, yet inversely related
to collaboration with parents and diabetes care activities. In a
study conducted by Heidari et al. (2012), the presence of an-
other diabetic member in the family was found to be associ-
ated with empowerment of the adolescents [9]. The results of
a study conducted by Kalayou et al. (2013) in Ethiopia were
also consistent with the findings of the present study [10],
as they showed that the presence of another diabetic mem-

ber in the family was a source of mental and physical support
and enabled the adolescent to achieve self-management more
easily. A direct relationship was observed between the dura-
tion of time since the diagnosis of the disease and the scores
obtained by the adolescents. Heidari et al. (2012) showed a
positive relationship between this variable and the scores ob-
tained in the dimensions of empowerment and compliance
with instructions [9], which may suggest that, over time, the
adolescent learns more about the problems associated with
his condition and takes better control of the disease and his
life and can thus achieve a better level of self-management.
According to the results, the majority of the adolescents were
under the supervision of an endocrinologist. There was an
inverse relationship between the type of physician in charge
and scores in the subscales of collaboration with parents,
problem-solving, communication, and goals. A study con-
ducted by Hevida and Basma (2014) showed that the health-
care team’s better interaction with the adolescent enables him
to achieve a better level of self-management [11]. It may also
be concluded that due to heavy workloads in clinics, health-
care teams and the endocrinologists in charge cannot proper-
ly interact with their adolescent patients, and different results
could be expected if the study is repeated at doctor’s offices.
Furthermore, it is essential for the healthcare team to realize
that communication with adolescents and their participation
in treatment and care of diabetes can increase their self-man-
agement.

In the present study, having a school medical record and ac-
cess to diabetic care tools were directly related to the scores
obtained. Wilt (2015) conducted a study at the University of
Stone Hall and found that self-management was improved in
adolescents with type 1 diabetes if a school nurse was always
available and the school authorities knew about the student’s
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conditions and provided him with access to diabetic care tools
[12]. The school authorities’ support, especially in the emer-
gence of symptoms, such as a drop or sudden rise in blood sug-
ar, may help the adolescent overcome his problems better and
more quickly. Therefore, school authorities should be aware of
the importance of continuous care of diabetic adolescents and
presence of emergency treatment kit for adolescent’s blood
glucose fluctuations, which ultimately promotes the adoles-
cent’s self-management. The obtained results showed a direct
relationship between family income and the subscale of diabe-
tes care activities and an inverse relationship between family
income and problem-solving, communication, and goals. In
another study, Dabelea et al. (2014) concluded that a higher
family income leads to a better quality of life in diabetic ado-
lescents [13]. The results of the present study showed that
the relationship between income and self-management is not
always positive, especially with respect to the dimensions of
problem-solving, communication and goals, and that the ad-
olescent’s level of self-management may not always improve
with an increased family income; rather, it is the family’s sup-
port and facilitating of the adolescent’s independence that tru-
ly helps. Accordingly, family’s support of diabetic adolescents,
helps them with self-management, solving problems related to
diabetes, and reaching their long-term goals for coping with
the disease. Improvements in demographic characteristics led
to better self-management scores. Hevida and Basma (2014)
also showed that diabetic adolescents could develop a better
understanding of their condition and improve their self-man-
agement abilities with better demographic characteristics [11].

Limitations

Data collection was carried out mostly when the adolescent
patients visited the selected hospitals and medical centers;
the crowded conditions in these settings may have affected
the results.

Understanding and examining the demographic character-
istics associated with the concept of self-management could
help improve self-management among adolescents with type
1 diabetes.

CONCLUSIONS

The relationship between demographic characteristics of ad-
olescents with type 1 diabetes mellitus in some cases was sta-
tistically significant and in some cases not significant.
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