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ABSTRACT
Objective: Assessing the behavioral characteristics and family attitudes of children and adolescents in diabetes is linked to
determining the reasons for difficulties in dietary adherence. Our aim was to assess the relationship between behavioral
characteristics, family attitudes in children diagnosed with type 1 diabetes mellitus (T1DM), and the dietary adherence and
glycemic control.
Method: Fifty-four patients T1DM patients and 47 controls aged 7-18 years were included in the study together with their
parents. Among the patients diagnosed with T1DM followed in the Pediatric Endocrinology Outpatient Clinic, those with high
HbA1c levels (with poor dietary compliance) and those with a HbA1c level below 7.5 (with good dietary compliance) were
included in the study as the patient and control group, respectively. A psychiatric assessment interview was conducted with
both groups. Sociodemographic data and information on diabetes-related variables, Strengths and Difficulties Questionnaire
and Parental Attitude Scale scores were recorded.
Results: We have found higher standard diet application rates in patients compared to regular carbohydrate count. The patient
group had higher odds of neglecting blood glucose measurement, insulin doses, and a history of stress before decompensation.
The rate of psychiatric diagnosis was 26.2%, similar to the general literature, and combined diagnoses were less frequent.
Hospital admissions and hypoglycemic episodes were observed at a higher rate in the group that had problems in dietary
adherence. Compared to those with good dietary compliance, patients in the dietary non-adherence group had a higher level
of parental control and poorer parental perception of their children’s peer relationships.
Conclusion: To reduce the risk of acute complications of the disease and to prevent long-term chronic sequelae, it is important
to identify positive and some negative behavioral characteristics of child and parental attitudes. Parental role is among the key
factors in supporting the autonomy of the child in ensuring dietary compliance.
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INTRODUCTION
Diabetes mellitus is a chronic metabolic disorder
characterized by alteration in glucose, protein, and lipid
metabolism due to absolute or relative insulin
insufficiency (1).
Type 1 diabetes mellitus (T1DM) accounts for
5-10% of all diabetes cases worldwide, while 85% of
diabetic patients under the age of 20 have T1DM (2).
Diet is very important in the treatment of diabetes.
An individual diet program is prepared for each patient
according to their height, weight, physical activity, type
of insulin used and dietary habits.
The diet can be divided into two groups as standard
diet or carbohydrate count. As part of the standard diet,
a diet list that will allow the patient to grow and develop
normally is prepared (3). Carbohydrate count is among
the most important components of diabetes
management and diet (4). Glycosylated hemoglobin
(HbA1c), which indicates the mean plasma glucose
levels in the last 3 months, is considered a very
important biochemical parameter in the evaluation of
glycemic control (5). Comorbidities such as
dyslipidemia, poor nutritional knowledge, excessive
weight gain, and celiac disease require extra education
and dietary intervention since they cause changes in the
insulin regimen. Dietary education needs to be
individualized by taking into account the child’s age
and maturational learning level. Eating disorders, as
well as impaired eating behavior are more common in
youth with T1DM compared to their healthy peers (6).
Randomized controlled studies have demonstrated that
HbA1c levels decrease with dietary adjustments (7). Of
the recommended daily nutritional content,
carbohydrates should make up approximately 45-50%
while fats should be <35% (unsaturated fat <10%) and
protein around 15-20%. Neglecting insulin doses may
lead to certain complications such as diabetic
ketoacidosis, retinopathy and neuropathy, through
causing impairment in glycemic control (6).
Target HbA1c levels of 7% are suggested for
children, adolescents and young adults under 25.
Meanwhile, for young children who may have problems
expressing symptoms of hypoglycemia, who may fail to
notice hypoglycemia/severe hypoglycemia history, who
are unable to access their analog insulins, and who lack
the ability to regularly check and monitor their blood
glucose levels, higher levels of HbA1c, such as 7.5% are
recommended to be more appropriate in determining
dietary regulation. In general, patients with no history
of hypoglycemia, with good quality of life and low levels

of care burden, and those in the honeymoon phase can
target lower HbA1c levels, such as 6.5%. While 6.5% is
used as a marker for the diagnostic threshold, a target
value of 7.5% is suggested as an appropriate level to
determine dietary regulation for children and
adolescents (8).
Studies on adaptation to the disease largely ignore
the childhood age group, and dietary non-adherence in
T1DM becomes one of the most common reasons for
hospitalizations and referral to psychiatry units (9-11).
Such processes, which are hard to monitor and manage,
pose a great risk for the development of psychiatric
disorders in diabetics. In addition to age-related
developmental difficulties during childhood and
adolescence, facing with an extra burden of having a
chronic disorder increases the possibility of psychiatric
vulnerability (12,13). There are many studies pointing
out the presence of psychiatric disorders and behavioral
problems in children with diabetes. The most common
problem in these children is identified as depressive
disorder, followed by anxiety disorders (14) and,
although less frequently, behavioral problems (15-17).
Psychosocial problems have significant detrimental
effects on the physical, psychological and social
maturation processes of children as well as their
transition to adulthood (14).
It is believed that the assessment of the behavioral
characteristics of children and adolescents, as well as
family attitudes in diabetes, is linked to determining the
reasons for difficulties such patients experience in
adhering to diet, and therefore closely related to HbA1c
levels. Beginning in childhood and adolescence, a
comprehensive evaluation of psychiatric factors that may
affect a patient’s dietary adherence can help reduce the
risk of long-term complications associated with diabetes.
Parental attitudes can support the child’s autonomy or
hinder their psychiatric development by being
overprotective and restrictive. While parental styles to
encourage autonomy support children’s development as
autonomous individuals who adhere to their treatment
by helping children fulfill their responsibilities
confidently, overprotective parents can promote the
opposite traits. It is possible to assess the emotions,
behaviors, attention and relationship with others,
whether the difficulties affect the daily functioning or the
problems in the immediate environment, and the
duration of the problems with a detailed psychiatric
interview and the use of certain instruments.
The aim of this study is to evaluate the relationship
between behavioral characteristics, family attitudes
perceived by the child diagnosed with T1DM and non-
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adherence with diet, according to degrees of glycemic
control. Determining the behavioral dimension
problems of children and child perceptions regarding
the parental approach can create the opportunity to
work on these issues related to dietary adherence, and
in turn, may help promote psychiatric and economic
well-being associated with dietary adherence in
diabetes, which is a chronic disease that creates both
medical and economic burden.

METHOD
This clinical study was designed as a case-control study.
We included volunteers aged 7-18 who were followedup with T1DM between April 2018 and April 2019 in
pediatric endocrinology clinics of Dr. Behcet Uz
Children’s Hospital and Dokuz Eylul University.
Among the patients with T1DM diagnosis followed
up in Pediatric Endocrinology, those with HbA1c
levels above 7.5 % were included in the case group,
while the patients with HbA1c levels below 7.5%
constituted the control group. We planned to include
the same number of volunteers in the case and control
groups, and the newly diagnosed cases and patients
who continued their regular controls in the clinic were
recruited. The past psychiatry treatment history,
presence of an intellectual disability and autistic
spectrum disorder were determined as exclusion
criteria for the case and control groups. The required
sample size was determined using the G-power
program, alpha=0.05, power value=0.80; and the effect
size calculated according to results of the study
conducted by Saßmann et al. (18). The required total
sample size was found to be 90 individuals; 45 patients
and 45 controls. All children and parents who
volunteered to participate in the study were
interviewed and the scales were completed by the end
of this period. In order to determine the existence of
psychiatric diagnoses, a DSM-5 based psychiatric
assessment interview was applied to the recruited
individuals and their behavioral characteristics and
family attitudes were evaluated via specific scales and
tools. Data collected from both groups were compared.
Data including the age of children, whether there are
siblings or parents in the family diagnosed with
diabetes, the age at which diabetes was diagnosed,
average daily insulin doses, diet types, concurrent
autoimmune or any other medical problem, previous
diagnosis of a psychiatric disorder, current diagnosis
following psychiatric evaluation, history of
hospitalization due to diabetes, ketoacidosis and
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hypoglycemia, failure to measure blood glucose or
insulin injections were recorded.
In our multi-centered case-control study, the
behavioral characteristics of the children were evaluated
using the Strengths and Difficulties Questionnaire
(SDQ) and the parental attitude using the Parental
Attitude Scale (PAS). While the PAS was filled by the
child, the SDQ forms were filled out by both the
children and the parents.
Informed consent was obtained from all participants
for this study. This study was approved by the local ethics
committee for clinical researches of the hospital where
the study was conducted (approval number: 2018/04-07).
Measures
Strengths and Difficulties Questionnaire (SDQ): Used
to screen mental problems in children and young people,
this scale was developed by Goodman et al. (19). It
provides an assessment of social, emotional and
behavioral functioning. The questionnaire includes the
parent form and teacher form for 4-16 year-olds, the
adolescent form and parent forms for those between
11-16 years old. The SDQ consists of 25 questions in
total, with some items assess positive and some negative
behavioral characteristics. These questions are grouped
under 5 subtitles. These subtitles are; behavioral
problems, attention deficit and hyperactivity, emotional
problems, peer problems and social behavior. While
being assessed under each title separately, the sum of the
first four titles (emotional symptoms, behavioral
problems, hyperactivity-distraction and peer relationship
scores) gives the ‘total difficulty score’. High scores on all
measures except prosocial behavior are associated with
worsening of symptoms. The Turkish validity and
reliability of the scale were carried out by Guvenir et al.
(20); and later Yalin et al. (21) further developed the tool
for advanced psychometric properties.
Parent Attitude Scale (PAS): The tool, originally
called the Parent Attitude Scale, was developed in 1991
to measure parental attitudes (22). The scale has 3 subdimensions: control/supervision, acceptance/interest,
and gaining psychological autonomy, consisting of 26
items and can be applied to adolescents. The Turkish
validity and reliability study was conducted by Yilmaz
(23) as the “Parenting Attitude Scale”.
Statistical Analysis
Statistical Package for Social Sciences Program for
Windows 20.0 version (SPSS, 20.0) was used in this
study. To compare groups, the chi-square test was used
for categorical variables, and Student’s t-test for
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continuous variables., Student’s t-test was used for
variables with normal distribution, while the chi-square
test was used for qualitative data in comparison of
independent groups. Statistical significance level was
determined at p<0.05. Kolmogorov–Smirnov test was
used to determine whether the parameters were in
accordance with normal distribution. Results were
presented as mean±standard deviation.

RESULTS
Sample Features
The required sample size was determined using the
G-power program and found to be 90 individuals; 45
patients and 45 controls. The duration of the study was
extended since we could not reach the required sample
size within the specified period. The study was finalized
with the participation of 54 patients and 47 controls.
Patient and control groups were compared by age,
gender distribution and time elapsed since diabetes
onset. There was no statistically significant difference
between the patient and control groups in terms of
gender and age. All children and adolescents included
in the study were between the ages of 8-17 (13.1±2.4).
The time elapsed since the onset of diabetes ranged
from 1 to 6 years (4.6±2.8) (p>0.05) and no significant
difference was found between good and poor dietary
adherence groups, regarding the duration of the
diabetes diagnosis. There was no significant difference
between the groups in terms of the effect of disease
duration on the diagnosis or scale scores (p>0.05).
Diet characteristics were evaluated and compared
between good and poor dietary adherence groups since
HbA1c levels are known to be closely related to the diet
type. There was a statistically significant difference in
terms of diet types. While the standard diet was used
more frequently in the patient group, the control group
with good dietary adherence preferred regular
carbohydrate count (p=0.011).

Hashimoto’s thyroiditis and celiac disease are
autoimmune based conditions that require an
additional diet plan. Apart from the diet plan that
T1DM would require, the need to increase another diet
plan for additional health conditions or treatment for
other non-autoimmune diseases can place an extra
burden on affected individuals. In terms of comorbid
disease (5.6% of the patient group, 2.1% of the control
group) and comorbid autoimmune disease (13% of the
patient group, 6.4% of the control group), there was no
statistically significant difference between the two
groups (p>0.05). In total, only 4 (4%) out of 101 patients
received diet for comorbid autoimmune diseases. Of
the four individuals, 3 were in the case group, while one
was in the control group. According to psychiatric
evaluation interviews of the patients and controls, the
distribution of diagnoses of those diagnosed with any
psychiatric disorder was determined (Table 1). Of the
patient group, 35,2% (n=19) and 17% (n=8) of the
control group were diagnosed with a psychiatric
disorder after the psychiatric evaluation interview.
The distribution of independent variables such as
time of DM diagnosis, number of inpatients for T1DM,
history of ketoacidosis, history of hypoglycemia, daily
mean insulin doses, and HbA1c level were analyzed
between two groups. A comparison of the two groups in
terms of T1DM related variables was presented (Table 2).
Independent variables, including blood glucose
measurement neglect, insulin dose neglect, and
stressors history were found to be the most significant
factors that have an impact on HbA1c regulation and
were more common in the patient group than in
controls (Table 3).
As an independent variable, the effect of mental
impairment on dependent variables, including insulin
dose neglect and blood glucose measurement neglect
was also significant. Insulin dose neglect was found in 8
(30.8%) of 27 patients diagnosed with a psychiatric
disorder, and blood glucose measurement negligence

Table 1: Rates of psychiatric disorders
Diagnosis
Depressive disorder

Poor glycemic control

Good glycemic control

n (%)

n (%)

15 (27.8)

4 (8.5)

Anxiety disorder

3 (5.6)

1 (2.1)

Depressive disorder+ADHD

-------

1 (2.1)

Depressive disorder+conduct disorder

1 (1.8)

1 (2.1)

Tic disorder

-------

1 (2.1)

54 (100.0)

47 (100)

Total
ADHD: Attention deficit hyperactivity disorder
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Table 2: Comparison of the two groups by diabetes-related variables
Poor glycemic

Good glycemic

control

control

Mean

SD

Mean

SD

t

df

p

Time of T1DM diagnosis

4.82

2.93

4.02

2.61

1.44

99

0.152

Number of inpatient for T1DM

1.69

1.22

1.26

0.67

2.21

84.5

0.029

History of ketoacidosis

1.30

1.35

0.94

0.63

1.74

77.7

0.085

History of hypoglycemia

3.48

5.38

1.26

2.39

2.73

75.7

0.008

Daily mean insulin doses

0.96

0.34

0.94

0.31

0.17

86

0.865

HbA1c level

9.21

1.80

7.04

0.71

8.11

71.3

0.000

df: Degrees of freedom, SD: Standard deviation, T1DM: Type 1 diabetes mellitus

Table 3: Data on failure to measure blood sugar, skipping insulin doses and the presence of previous stressors
Yes
Patient (%)

No

Control (%) Patient (%) Control (%)

χ2

df

p

Failure to measure blood sugar

17 (31.5)

2 (4.3)

37 (68.5)

45 (95.7)

12.1

1

<0.001

Skipping insulin doses

15 (27.8)

1 (2.1)

39 (72.2)

46 (97.9)

12.4

1

<0.001

Presence of stressors

16 (29.6)

1 (2.1)

38 (70.4)

46 (97.9)

13.5

1

<0.001

df: degree of freedom, χ : Chi-square value
2

was positive in 11 patients (42.3%) (p<0.001). When
other individuals, family and disease-related
characteristics were evaluated, no statistically significant
difference was found between the groups in terms of
independent variables of having a diagnosis of diabetes
in a parent or sibling, a diagnosis of a psychiatric
disorder, or a history of a previous admission to a
psychiatric outpatient unit (p>0.05). Any history of
psychiatric diagnosis that was positive before the

enrollment in the study was 10.9% (6 patients and 5
controls). Logistic Regression Analyses:
The mean PAS and SDQ scores of both groups were
calculated (Table 4). The patient group had higher
supervision dimension scores in PAS than those with
good dietary adherence (p=0.012). In the group with
dietary incompliance, the mean parent-peer
relationship subscale of the SDQ was higher than those
with good dietary compliance (p=0.039).

Table 4: Comparison of PAS and SDQ scores
Case

Control

Mean

SD

Mean

SD

t value

PAS Acceptance/Involvement dimension

28.78

4.23

28.87

5.70

-0.09

PAS psychological autonomy dimension

24.56

5.05

24.19

6.89

0.30

PAS supervision dimension

29.13

4.24

26.00

7.30

2.58

SDQ child emotion dimension

2.42

2.13

2.23

2.37

0.42

SDQ child behavior dimension

2.03

1.72

1.74

1.84

0.82

SDQ child hyperactivity attention deficiency

3.00

2.18

3.29

2.44

-0.64

SDQ child peer relationships

2.35

1.73

1.95

1.42

1.23

SDQ child prosocial dimension

8.27

1.52

7.85

2.71

0.95

SDQ parent emotional dimension

2.96

2.30

2.38

1.96

1.35

SDQ parent behavior dimension

1.94

1.86

1.53

1.50

1.21

SDQ parent hyperactivity attention deficiency

3.35

2.59

2.74

2.25

1.24

SDQ parent peer relationships

2.74

1.79

1.95

1.25

2.57

SDQ parent prosocial dimension

7.81

2.31

8.21

2.21

-0.87

PAS: Parental Attitude Scale, SDQ: Strengths and Difficulties Questionnaire, df: Degrees of freedom, SD: Standard deviation
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Table 5: Multiple logistic regression analysis to determine the effect of PAS and SDQ results on being patient
Variable

B

SE

p

df

Odds ratio

95% CI

PAS supervision dimension

-0.97

0.039

0.014

1

0.090

0.84-0.98

Constant

2.54

1.11

0.023

1

12.75

PAS: Parental Attitude Scale, SDQ: Strengths and Difficulties Questionnaire, df: degree of freedom, SE: Standart error, CI: Confidence interval, B: unstandardized B
regression coefficient

Multiple logistic regression analysis was performed
to determine the effect of PAS and SDQ results on being
a patient (Table 5). The impact of PAS and SDQ scores
as independent variables on being a patient or a control
as a dependent variable was evaluated and it was
observed that the most important sub-scale values of
both tests were the scores of the supervision dimension
of the PAS scale (B=0.09; p=0.01).

DISCUSSION
This study aimed to assess the demographic
characteristics of T1DM patients with dietary nonadherence and good dietary compliance according to
their HbA1c levels. In addition, the differences between
parental attitudes and children’s behavioral
characteristics were compared between the two groups.
It was found that the group with good dietary
compliance had significantly higher carbohydrate
counts. The number of hospitalizations and the
frequency of hypoglycemic attacks were higher in the
group with poor dietary adherence than those with
good diet compliance.
In terms of parental attitudes, while the only area
that differed between groups with poor and good
dietary compliance was the control dimension, it was
observed that the views of parents on their children’s
behavior were particularly negative in terms of peer
relationships.
Additional dietary requirements due to comorbid
medical conditions along with diabetes may adversely
affect HBA1c levels through creating different
consequences in both the child’s behavioral
characteristics and parental attitudes. The low rates of
children and adolescents who required additional diet
due to their comorbid autoimmune conditions in our
study sample might have caused indifference in the
statistical analyses. Studies on larger samples, including
patients requiring additional diet are likely to yield
different results regarding the effect of such conditions
on HBA1c. The psychiatric disorders rates found were
consistent with those in the general literature. In terms
of diabetes-related variables, the number of
hospitalizations, number of hypoglycemic episodes,

blood glucose measurement neglect, neglect of insulin
doses, and stress factors were observed to be more
common in the group whose dietary compliance was
impaired. The effect of the psychiatric impairment on
insulin dose and blood glucose measurement neglect
was also significant. Moore et al. (24) have reported that
parents who perceive that their children neglect of their
self-care routines tend to be more anxious and may fail
to perform positive parenting skills to a lesser extent.
Such interactions can increase oppositional behavior in
children and ultimately lead to a much more serious
self-care neglect, with an increase in HbA1c levels. By
not being able to provide the child an opportunity to
take responsibility for the diagnosis of T1DM,
overprotective parental attitudes may cause the child to
become more dependent on the parent. (24). Williams
et al. (25) have suggested that the treatment of noncompliance in children affected their psychiatric wellbeing, self-assurance and the adjustment of the child
and/or adolescent through creating an incline in the
levels of parental anxiety and stress levels.
The onset of diabetes for our participants varied
between less than 1 to 12 years (mean: 4.6±2.8), and no
significant difference was found between the groups
regarding diabetes onset in neither the diagnosis nor
scale scores. Cho et al. (2013) reported a positive
correlation between duration of disease and depressive
symptoms of patients, and higher depression scale
scores and HbA1c levels in patients diagnosed with
diabetes for more than a year (26,27). A comprehensive
evaluation of diabetic patient samples that differ at the
onset of the disease, despite being treated with similar
treatment approaches may yield further findings on the
effects of relevant psychic processes. The unexpected
complications of T1DM, a life-long disease, may be a
direct factor in the development of a psychiatric
disorder Determining the effects of such variables at the
onset of a new diagnosis as well as at the beginning of
the adaptation process can help children and their
families prepare a guideline for future studies. Studies
on psychiatric problems in adolescents and young
adults with T1DM report different rates for the
observed disorders, such as 33% (28), 36% (29), 47.6%
(30), 26.2% (31) and in a study conducted in our
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country 68% (32). In our study, psychiatric disorders
were observed in 26.2% of the whole sample, and
considering the size of the group evaluated, the results
were consistent with those reported in the literature.
We found that the most common psychiatric disorder
was Depressive Disorder, followed by Anxiety Disorder
(14); and to a lesser extent, behavioral problems, as
described in the relevant literature (15-17). In addition,
attention deficit hyperactivity disorder (ADHD) and tic
disorder were among other diagnoses. Problems in peer
relationships, stigmatization, differences in ethnic and
religious perspectives can create a burden for patients
with T1DM and their parents (26). The reluctance of
children and adolescents to adapt their feeding and
insulin hours into school life due to the fear of
stigmatization may cause a neglect of treatment as well
as the emergence of other comorbid psychiatric
problems. Muslu et al. (33) reported that the main
issues that the patients go through involved coping
styles, feeling challenged, learned hopelessness, pressure
from the social environment, personality structure,
hiding, defiance, feelings, frustration and a tendency to
ignore in the initial adaptation phase to T1DM, which
is a lifetime chronic medical condition that also bears
psychiatric and psychosocial consequences. Psychiatric
well-being is affected by all these processes and in the
meantime, it affects all the processes as well. Challenges
in adapting to the T1DM diagnosis, failure to address
challenges in parent-child interaction and for the child
himself/herself, treatment burden and other problems
of adolescence may all adversely affect mental health.
When patients with comorbid diagnoses were included,
the prevalence of depressive disorder increased to
80.7% from 73.1%. The estimated prevalence of
depression in children and adolescents with T1DM was
11.2% higher than reported in healthy young people
(34). In the study of Cho et al. (27) the prevalence of
depression in children and adolescents with T1DM was
reported to be 20%. In the study of Sahin et al. (32)
adjustment disorder, anxiety disorders, depressive
disorder, ADHD and ODD, conduct disorder were
among the diagnosed psychiatric disorders. In our
study, contrary to the results obtained from other
researches (35,36), indicating that the rates of multiple
psychiatric diagnoses were high, combined diagnoses
were found to be less frequent.
T1DM management is complex and requires the
ability to cope with lifestyle changes (dietary
restrictions, regular blood sugar measurements) and
maintenance of a regular daily treatment (37). When
young individuals fail to handle physical, cognitive and
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psychological changes and become more vulnerable,
mental health problems also accompany the process
(38,39). Evidence shows that compliance to the diabetes
self-care system is partially poor in adolescents (40). As
a part of the normal development process of adolescents,
changes and pressure due to a chronic disorder,
problems involving self-awareness, restraint compliance
and regularity may occur, and this tension can create a
medium for the occurrence of psychiatric disorders by
creating stress for the individual and family (41). In our
study, it was found that the effects of blood glucose
measurement neglect, insulin dose neglect and stress
factor in developing a psychiatric diagnosis were
significant. On the other hand, psychiatric disorders
have also been found to cause neglect and stress. In our
study, no significant difference was found between the
two groups in terms of acceptance interest and
psychological autonomy sub-dimensions of PAS,
whereas the children in the psychiatric diagnosis group
perceived their parents as more supervisory. The
logistic regression analysis results also pointed out that
the most significant factor in being a patient with blood
glucose disorder is the supervision dimension. The
parents of a child with a chronic disease are often
reported to have concerns about their children’s neglect
their daily diets or self-care routines, and conduct a
lifestyle in which they can endanger their blood glucose/
insulin management (42). Parents are often unable to
directly observe their child’s self-care activities, and
may tend to be more involved in the adolescent’s
diabetes management processes until they feel fully
confident, while the adolescent’s privacy is at risk of
being harmed. This intense anxiety experienced by the
parents may also increase e family conflict (43,44).
Parents can be overly accusatory, overprotective and
intrusive (45). In this case, it becomes more difficult for
the child to manage the disease process. In the study of
Wilson et al. (46) dietary noncompliance and mealtime
behavioral problems of young children with T1DM
were found to be associated with parental over-control
and disciplinary behavior. Weinger et al. (47) found
that even routine activities (e.g. driving) caused anxiety
and negative emotional expressions towards the child
in mothers of adolescents with T1DM. In the same
study, adolescents stated that their mothers sometimes
unfairly blamed them for the interruptions in the
management of the disease. In another study,
adolescents with T1DM also stated that their mothers
displayed overprotective and accusatory behaviors due
to similar concerns (related to the competence of the
adolescent in managing diabetes) (48). Faulkner and
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Chang (49) reported that adolescents who had a warm
and positive relationship with their parents were more
successful in performing their self-care routines, were
less concerned about diabetes, and were more satisfied
with their lives. An emotionally supportive and
accepting parenting style (sensitive, accessible) would
provide continuous improvement in the life quality of
children and young people with T1DM (43). In their
qualitative study involving the parents of 40 patients
with T1DM, Dashiff et al. (50) found that caregivers
experienced anxiety and frustration regarding their
ongoing parenting roles. In a study by Geffken et al.
(51) conducted with 100 adolescents aged 7-18 years,
with and without diabetic ketoacidosis; families with
warm, positive and accepting interactions were found
to have lower rates of ketoacidosis in their children. The
impact of PAS and SDQ scores as independent variables
on the dependent variables of being in the patient or the
control group was assessed and the supervision
dimension scores of the PAS scale was found to be the
most significant among all subscales of both tests.
When SDQ forms and behavioral characteristics of
children were examined, no significant difference was
found between the two groups, however a significant
difference existed in terms of the parental descriptions
of their children’s peer relationships. Parents of children
with T1DM and dietary non-compliance, have reported
more peer problems for their children. Schafer et al.
(52) reported poor metabolic control in adolescents
with more negative interactions with family members.
High levels of relationship difficulties and lower blood
glucose level monitoring have been highly associated
with dietary non-compliance (53). Although no
differences were observed in the children’s peer
relationship subscale scores, the negative scores for peer
relationships of their children in the diet noncompliance group of the parents may be associated with
the possible high anxiety levels and the low tendency to
provide autonomy to their children.
Since this study is single-centered, the findings
cannot be generalized to the whole population. The
heterogeneous features of the parents, the difference
between the time elapsed after the diagnosis of T1DM,
and the recall and/or biases of the children regarding
their past psychiatric histories or stressors were among
the limitations of the study. T1DM may also have
different effects on different age groups in SDQ.
Therefore, studies with larger samples are needed. The
lower rates of comorbid conditions in childhood T1DM
and complications due to polyneuropathy may also
have contributed to the indifference of the subscale

scores between the good dietary compliance and the
non-compliance groups. Although there are different
studies on T1DM that have used SDQ and PAS in the
literature, this is the first study that uses both scales in
Turkey. We believe that it is an important study in
terms of associating psychiatric disorders and HbA1c
level and therefore showing dietary compliance in
T1DM, despite all its limitations.
T1DM is a challenging chronic disease for children
and their families since it requires compulsory
treatment and creates many psychosocial difficulties.
Many factors are responsible for the reduction of
individuals’ adaptive behaviors in the management of
the disease, such as an increased adolescent desire for
autonomy and independence, blood sugar
measurements and perception problems caused by
repetitive interventions to the body through insulin
administration, and the accompanying mental health
disorders in the process. Despite all the challenges, it is
necessary to aim to achieve results with less vascular
complications and a healthier life in adulthood with
optimal glycemic control. Therefore, it is important to
identify adaptive individual and familial factors to
T1DM.
It is thought that the role of the parent in promoting
autonomy in diabetes management may help the child to
have better trust and greater control over his/her
responsibilities to keep glycemic control at an ideal level.
In order to reduce the risk of acute and chronic
complications of the disease, it is important to identify
individual and familial factors such as family structure,
social environment, treatment adherence, peer
relationships, quality of life, and mental well-being
requirements that ensure compatibility with T1DM.
Parental role is among the key factors in supporting
the autonomy of the child in ensuring compliance
with the diet.
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