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ABSTRACT

Background: Type 1 diabetes mellitus (T1DM) is one of the most common chronic diseases in
childhood and adolescence, which is associated with various psychological problems. This study
aims to compare the effect of group internet-delivered self-management training (iISMT) and
“patient child” play (PCP) on externalizing and internalizing problems in children with TIDM
in Isfahan City, Iran.

Methods: This randomized clinical trial was conducted from January 2020 to October 2021.
From all children aged 8 to 11 years with T1DM diagnosed by endocrinologists, 75 children were
selected based on inclusion and exclusion criteria and were randomly assigned into three groups,
iSMT, PCP, and control (each group was 25). Their parents filled out the child behavior checklist
(CBCL) for them in the pre and post-treatment stages. The iSMT group received 10 sessions of
education via Skyroom and the playgroup performed PCP for 10 sessions. The control group did
not receive any psychological intervention. All participants received routine diabetes medication.
Data were analyzed using SPSS software, version 23 and analysis of variance (ANOVA) for 59
children in 3 groups (iISMT=19, PCP=20, and control=20).

Results: The results showed that the PCP group had more improvement in SP compared to the
iSMT group as well as a significant improvement in rule-breaking behaviors (RB) compared to

the control group.
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Introduction

ype 1 diabetes mellitus (T1DM) is an au-
toimmune disease in which the body is
unable to make insulin and it is one of the
most common chronic diseases in child-
hood and adolescence [1]. The number of
infected children worldwide is 3%-5%.
The average annual incidence of TIDM in
Iran is increasing and ranges from 0.8 to 50 per hundred
thousand children or young adults [2].

Children with TIDM have more psychological distress
and risk of emotional, behavioral, and psychiatric disor-
ders than others. In particular, the prevalence of depres-
sion and anxiety (as internalizing problems) and eating
disorders in these children increases. They may be anx-
ious in social interactions due to fear of high blood sugar
and understanding their differences with peers [3]. On
the other hand, externalizing behavior problems (such
as aggression) lead to poorer glycemic control. Diabetic
treatment guidelines include metabolic goals, as well as
facilitation of normal social and emotional development
[4, 5].

In the treatments used for diabetics, especially in chil-
dren and adolescents, interventions for their psycho-
logical and self-management (SM) problems, have often
been neglected. Psychoeducation is the main element of
most self-management training (SMT) in many chronic
diseases as well as diabetes in children [6, 7]. SM has
been defined as the actions that an individual takes in
a daily routine to effectively manage their chronic con-
dition [8]. The results of studies indicate the effect of
psychoeducation and SMT on glycemic control, level
of compliance, anxiety, psychological adaptation, and
social competence in diabetic children [9, 10]. Previous
studies have guided SMT for parents of children with
chronic conditions and their psychological problems,
especially children’s externalizing problems [11, 12].
Also, studies about the effect of SMT on mental health
and internalizing problems of children with T1DM have
focused on their depression and quality of life [6, 13].
Hence, it is essential to research to evaluate the effect
of SMT on the other mental problems of these children.
On the other hand, web-based interventions increased
recently in the relationship between people with diabetes
and healthcare professionals. Many web-based programs
also allow people with diabetes to submit diabetes data
(e.g. glucose data), which can then be discussed online
with the healthcare provider. A meta-analysis of 19 stud-
ies on type 2 diabetes demonstrated a rather large reduc-
tion in HbAlc in these web-based interventions [10]. It
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showed the impact of SMT on psychosocial outcomes is
lower than its impact on glycemic control. The crucial
reason for this low effect is the lack of therapeutic provi-
sions related to improving mental and communication
status in educational protocols. Furthermore, the focus of
previous studies for self-management training has been
on parents, and few studies have involved children. One
study showed an increase in diabetes knowledge through
a personal robot playing a self-management education
game with children with TIDM, but this study did not
evaluate the children’s mental problems [14].

On the other hand, play therapy (PT) is one of the com-
mon interventions for teaching SM in children. Because
children have less verbal and cognitive ability than adults
to express their emotions, play is a means for them to deal
with problems [15]. Studies showed PT can decrease ex-
ternalizing problems [16, 17], especially children’s social
problems that are measured by the child behavior checklist
(CBCL) as well as their internalizing problems. PT is effec-
tive in learning SM in a wide range of chronic diseases, in-
cluding T1IDM [18]. Various studies have shown the effect
of PT on better control of blood sugar, reduction of anxiety,
reduction of fear of insulin injection, and improvement of
quality of life in children with TIDM [19-21].

In the present study, compared to previous studies, in-
stead of using conventional approaches to PT, serious
games and board games have been used. The “patient
child” play (PCP) set has been designed to increase self-
control and emotional recognition skills in children 6
years and older, and so far its effectiveness in improv-
ing self-control, and controlling aggression, and teaching
patience to children has been evaluated in a few prelimi-
nary studies [22, 23].

In the present study, PCP was adapted to teach chil-
dren with TIDM how to perform routine medical care
and deal with psychological problems. They were taught
to recognize and manage anger, aggression, depression,
and anxiety as well as assertiveness training and critical
thinking. Also, the SMT protocol used in this study com-
bines the physical SM skills with the psychological skills
that these children need. To increase the effect on chil-
dren’s psychological conditions compared to previous
studies [21], it has added related treatment provisions to
the protocol. Previous studies have separately shown the
effect of PT or SMT on improving the condition of these
children, especially in the physical dimension, such as
blood sugar control, but no study compares the effects
of these two common methods. On the other hand, ex-
amining the complete psychological condition of these
children has been given very little attention in previous
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studies, and usually, states, such as anxiety and depres-
sion have been investigated. Therefore, this study was
conducted to compare the effect of internet-delivered
SMT and PCP on externalizing and internalizing prob-
lems of children with TIDM.

Methods

This study is a randomized clinical trial Among chil-
dren aged 8 to 11 years with TIDM who were referred
to Isfahan diabetes center from June to March 2019 and
received a diagnosis of TIDM based on the opinion of
a pediatric endocrinologist, 75 children were selected
based on inclusion and exclusion criteria. They were
randomly assigned to three groups, internet-delivered
self-management training (iISMT), PCP, and control. The
flow diagram of the study has been shown in Figure 1.

In this study, assuming that the minimum detectable ef-
fect size is A=0.9 (considering a=0.05 and 1-$=0.8) [22],
the sample size to each group is at least 20 patients. Con-
sidering the possible dropout, 25 people were assigned
in each group.
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The inclusion criteria included the children ages be-
tween 8-11 years old, not receiving further psychother-
apy for the past 6 months, and completing the informed
consent form by the child’s parents. The exclusion cri-
teria included the absence of more than 2 treatment ses-
sions and hospitalization during the intervention.

Parents of all participants filled out the study question-
naire online in the pre-test and post-test stages. The fol-
lowing tool was used to collect data:

Child behavior checklist (CBCL)

CBCL with 113 questions assesses the problems of
children and adolescents aged 6 to 18 in 8 domains:
anxiety/depression (AD), withdrawal/depression (WD),
somatic complaints (SC), social problems (SP), thought
problems (TP), attention problems (AP), rule-breaking
behaviors (RB), and aggressive behavior (AG). The
school-age assessment forms are the CBCL/6-18, com-
pleted by parents or surrogates; the teacher report form
(TRF)/6-18, completed by teachers and other school
staff; and the youth self-report (YSR)/11-18 completed

[ Enrollment ]

Assessed for eligibility
(n=105)

Excluded (n = 30)

[ Not meeting inclusion criteria (n = 11)

[1 Declined to participate (n = 19)

Randomized (n = 75)

Allocated to PCP (n = 25)

Allocation

Allocated to control (n =25)

Allocated to SMT (n = 25)

Analysed (total n = 39)
Analysed PCP (n =20); Analysed SMT (n=19)

) Excluded from analysis (do not participate in
treatment completely or do not fill out the posttest
instrument) (for PCP, n =5 and for SMT = 6)

Figure 1. CONSORT flow diagram of the study
PCP: Patient child play; SMT: Self-management training.

Analysis

i

i

Analysed (n = 20)
[0 Excluded from analysis (do not fill out
the posttest instrument) (n = 5)

Ll
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by youths. The validity coefficients of CBCL forms were
reported to be 0.97 using Cronbach’s o and 0.94 using
re-test validity. The content validity, criterion validity,
and structural validity of these forms were reported to be
favorable [24]. The Persian version of this tool has a suit-
able reliability (Cronbach’s a 0.63 to 0.95 and the range
of temporal stability coefficients 0.32 to 0.67) [25]. In
the present study, the reliability of CBCL using Cron-
bach’s o was obtained between 0.68 to 0.93 for subscales
and 0.78 for the total scale.

The iSMT group received online training for 10 2-hour
sessions online via the Skyroom platform. In each ses-
sion, mothers and children participated. The training
protocol taught by an educated health psychologist in-
cluded training in the physical care required for diabetes
(principles of proper nutrition, familiarity with different
food groups, principles of physical activity and exercise,
insulin injection, and blood sugar testing). The proto-
col was collected from the educational resources of the
Gabric Diabetes Education Association (GDEA) [26],
handbooks for TIDM in children and adolescents, and
guidelines for type 1 diabetes in children and adolescents
[27]. Tt also included training in recognizing emotions
and feelings, problem-solving, relaxation, assertiveness
skills, anger and anxiety management, and identifying
erroneous and dysfunctional thoughts and beliefs about
diabetes, which were collected from sources, such as
the application of cognitive-behavioral therapy (CBT)
in psychological problems of type 1 diabetes [28] and
the books, such as compatible cat [29] and teaching life

Table 1. The content of SMT sessions
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skills through ancient Iranian tales [30]. The sessions
were interactive and active learning, and the children
were given exercises to do at home. The content of the
10 sessions is entered in the Table 1.

The game used in the PT group PCP from Shadram’s
educational and therapeutic games company. This game
is specially designed to help children who have prob-
lems with self-control for various reasons. In this game,
children learn crucial social skills, such as taking turns,
listening to others, following the rules of the game, etc.
PCP consists of two games, feeling alarm, and watch-
tower. The feeling alarm consists of 3 groups of cards,
say no firmly- for saying no and assertiveness training,
world of emotions- for identifying emotions in different
situations, and the magic trio- for training cognitive tri-
angle thoughts, emotions, and behaviors based on cog-
nitive-behavioral therapy (CBT). The watchtower game
consists of 3 sets of cards named prediction- for training
self-control skills in different situations, my police- for
training the importance of order, timing, physical and
mental care of the body, relaxation training, etc. and
magic of words for teaching recognition and correction
dysfunctional thoughts and beliefs [31]. The content of
the cards was changed to suit for problems of children
with diabetes. The play group performed PCP for 10 ses-
sions. The play was posted for each child and they were
asked to play it with their parents twice a week for 5
weeks. The play has a guide that fully explains how to do
it. Furthermore, the researcher sent short videos to moth-

Session Results

1 Recognizing and getting to know the coach and the kids, teaching emotion recognition, naming emotions (emotion cycle game)

2 Grading the intensity of emotions, physical symptoms of emotions, and correct expression of emotions.

3 Training in emotion management skills (anger, sadness, qnxiety, and worry), training in proper breathing, training in
relaxation skills.

4 Teaching cognitive triangles, traps, and common misconceptions. Problem-solving skills training.

5 Familiari'Fy wiFh .di.abe'tes in simplg Ignguage, fz?miliarity with feelings and emoﬁons related to t.h'e experjence off:liabetes

(fear of insulin injection, fear of rising and falling blood sugar, etc.), strategies to regulate specific emotions of diabetes.

6 Principles of proper nutrition, nutritional communication, and emotion regulation.

7 Principles of exercise and physical activity in diabetes control, exercise communication, and emotion regulation.

8 Principles of proper sleep in diabetes control, sleep communication, and diabetes control.

9 Examining common thoughts and beliefs about diabetg; and gorrecting them with the cooperation of children and using
critical thinking.

10 Summarizing and completing the course.

LLasl
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ers about how to do different parts of the play. The con-
trol group received only routine diabetes interventions.

Statistical analysis

The collected data were analyzed using analy-
sis of variance (ANOVA) with SPSS software,
version 26. In $tatistical tests, the significance
level was 0.05.

Results

Participants included 24 boys (40%) and 35 girls (60%).
Atotal of 19 children (30.5%) were 8 years old (iSMT=6,
33.3%; PCP=5, 27.8%; control=7, 38.9%). The number
of 9-year-old children was 11(18.6%; iSMT=4, 36.36%;
PCP=4, 36.36%; control=3, 27.28%), the number of
10-year-old children was 11(18.6%; iISMT=3, 27.28%;
PCP=4, 36.36%; control=4, 36.36%), and the number of
11-year-old children was 19(32.3%; iSMT=6, 31.58%;
PCP=7, 36.84% ; control=6, 31.58%).

Table 2 presents the descriptive indices of the mean and
standard deviation of the CBCL and its subscales.

To check the assumption of normality of the distribu-
tion of scores in the groups, the Kolmogorov-Smirnov
test was used. The results showed that the distribution
of scores is not normal, and for this reason, non-para-
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metric tests were used to compare the differences in the
scores of the groups. To make pairwise comparisons
between the three groups in a significant subscale, the
Mann-Whitney U test was used. It showed no significant
differences between the 3 groups except in SP and PB
subscales (Table 3).

Table 3 presented that the PCP group had more im-
provement in SP compared to the SMT group as well as
a significant improvement in RB compared to the control

group.
Discussion

The present study showed that the PCP group had
more improvement in SP compared to the iSMT group.
Although no significant differences were observed be-
tween iSM and the control group as well as PCP and the
control group, the mean scores of SP in the control group
were more than intervention groups. It shows both PCP
and iSM can decrease SP in diabetic children. This result
is consistent with other studies showing that PT can de-
crease the externalizing problems, especially social prob-
lems and aggression of children with TIDM [16, 17, 31].
On the other hand, the non-significant effect of iSMT
is not consistent with the previous studies that showed
decreasing externalizing and internalizing problems of
children with TIDM [6, 11-13]. A common feature of
previous studies was that the training was implemented

Table 2. Mean+SD scores of CBCL subscales of children in pre-test and post-test

MeantSD
Variables iSMT PCP Control

Pre-test Post-test Pre-test Post-test Pre-test Post-test
AD 9+5.89 8.3045.99 6.6614.51 5.47+5.74 8.6615.87 8.1445.65
WD 3.27+2.29 3.24+2.49 2.80+1.88 3.05+1.85 4.28+2.93 4.38+2.99
SC 1.77+£1.92 2.33%+2.72 2.09+1.86 1.66+1.74 1.85+1.49 2.00%1.76
TP 5.2245.82 5.5345.32 3.38+3.86 2.8043.07 4.25+4.24 4.29+4.22
SP 5.16+4.50 5.53+4.35 3.81+3.02 2.76+3.03 4.12+3.51 4.12+3.52
AP 6.38+4.28 5.72+4.73 4.04+3.15 4.80+3.65 5+3.79 5.19+3.96
RB 4.28+4.02 3.9243.33 3.04+2.71 2.66+2.43 5.1945.30 5.3345.19
AG 9.73+7.56 9.76+7.93 7.0945.58 6.52+7.30 9.87+8.77 9.6948.51

LLED L

Abbreviations: iSMT: Internet-delivered self-management training; PCP: Patient child play; AD: Anxiety/depression; WD:
Withdrawal/ depression; SC: Somatic complaints; SP: Social problems; TP: Thought problems; AP: Attention problems; RB:

Rule-breaking behaviors; AG: Aggressive behavior.
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Table 3. Pair wise comparisons between the three groups in SP and RB subscales of CBCL
Variables Group Mean Rank P

iSMT 24.47

0.022
PCP 16.17
iISMT 21.57

SP 0.23
Control 18.50
PCP 18.74

0.37
Control 24.26
iSMT 22.36

0.41
PCP 17.98
iISMT 18.33

RB 0.14
Control 21.43
PCP 17.57

0.036
Control 25.43

LLED L

Abbreviations: iSMT: Internet-delivered self-management training; PCP: Patient child” play; SP Social problems; RB: Rule-

breaking behaviors.

for parents of children and the materials were related
to self-help components for parents (not the children).
Therefore, the different results can be related to the dif-
ferent samples. In the present study, the ages of children
were between 8 to 11 years. Perhaps children in these
ages are not completely suitable for training based on
theoretical components or mutual conversation. Studies
on SMT in children have evaluated older children than
children in the present study. For example, Guner report-
ed the impact of SMT among asthmatic children and ad-
olescents aged 10-18 years on self-efficacy and disease
course [32]. On the other hand, the previous studies did
not use internet-delivered SMT for children in the way
that the present study used. One study that measured the
effectiveness of SMT for diabetic children used a robot
that was more a form of PT than pure theoretical train-
ing. Although it showed an increase in children’s diabe-
tes knowledge, it has not investigated the internalizing
and externalizing problems of these children. Therefore,
based on the results of this study and our results, it seems
PT is more useful for the management of somatic needs
and mental problems of children with TIDM. Further-
more, it can be concluded that internet-delivered training
for children at these ages has fewer effects than at older
ages. A meta-analysis of digital technologies for SMT in
children and parents showed that the age range of most

children in various studies includes late childhood and
adolescence [33]. In pre-adolescent children, parents
play a prominent role in diabetes self-management.

The present study showed PCP decreased SP and RB
subscales of CBCL. These two subscales are related to
externalizing problems. Therefore, it can be concluded
that PCP is more effective in externalizing problems of
children with TIDM than their internalizing problems.
A look at the SP subscale of CBCL shows that it has
the domains included too dependent, lonely, not get
along, jealous, others out to get him/her, accident-prone,
clumsy, getting teased, prefer younger kids, and speech
problems. In the SMT group, children entered into nego-
tiations with their peers, gave opinions, asked questions,
and got to know each other’s similar problems. It seems
that the cooperative atmosphere of the group can reduce
the feeling of loneliness and difficulty in getting along
with others or problems in getting teased the others.
They also received training on how to control their blood
sugar independently. Therefore, this issue can reduce the
dependency of the participants. However, the results of
the research showed that the PCP group had a more sig-
nificant decrease than the training group. It seems that
training blood sugar control and conveying psychologi-
cal concepts, such as assertiveness, saying no, recogniz-
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ing emotions, etc. through games, has a greater effect
on children than mere education, which has a structure
similar to their conventional education.

The other result of the present study was that the PCP
group had significant improvement in RB compared to
the control group. Also, no significant differences were
observed between PCP and SMT groups in RB in the
posttest. Although no significant differences were ob-
served between the iSMT and the control group, the
mean scores of RB in the control group were more than
SMT group. It shows that PCP and SMT can decrease
RB in diabetic children.

The domains of RB in CBCL included using drugs, al-
cohol, and tobacco, lacking guilt, breaking rules, having
bad friends, lying, cheating, preferring older kids, run-
ning away, setting fires, having sex problems, stealing
at home/outside the home, etc. Although some cases,
such as drug use were not relevant in the sample group,
it seems PT targets areas, such as choosing friends of the
same age, following rules, and not lying.

The results of the present study showed that PCP is more
effective in reducing externalizing problems of children
with TIDM. The result of our study can be related to the
mechanisms of PT. Some of them are self-expression,
competence, self-control, and creative problem-solving,
which are related to external behaviors [34]. On the other
hand, the vital issue in play is to follow the rules of the
game. Therefore, through PT, children learn to follow
the rules and become more social.

Conclusion

The present study showed that although iSMT can de-
crease the scores of internalizing and externalizing prob-
lems of children with TIDM compared to the control
group, these differences are not statistically significant.
Also, PT through PCP is a more effective intervention
than iSMT for externalizing problems of children with
T1DM especially their social problems and rule-break-
ing behaviors.

Limitations and implications

One of the limitations of the present study was the dif-
ficulty in transferring educational concepts due to the
virtual training situation. Also, the PCP was not held
in the peer groups. It was sent to the participants, and
the game was played at home with the cooperation of
the parents. Although the researcher made sure that the
child-parent does PCP at home as often as needed for
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the study by constantly calling the participating parents,
these conditions can have different results than play with
other children. Another limitation of the present study is
that no intervention was done to eliminate the placebo
effect of the treatment for the control group. Also, due to
the lack of a follow-up phase, it is not possible to check
the continuity of treatment effects in the groups.
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