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Abstract 

Background: Type 1 diabetes is known as the most common endocrine disorder in children which 

requires strict adherence to self-care regimen. Accordingly, children’s exposure to educational video 

games can be a strategy for promoting adherence to such regimens. 

Aim: The main purpose of this study was to investigate the effect of an educational video game for 

diabetes self-management on adherence to self-care regimens in children with type 1 diabetes. 

Method: This two-group randomized clinical trial was conducted on 68 children aged 8-12 years 

affected with type 1 diabetes and admitted to Akbar Children’s Hospital in Mashhad, Iran, during 

2018. A self-care package for children with type 1 diabetes was extracted using a review method. The 

intervention group played the designed interactive video game. Data were analyzed in SPSS software 

(version 16) through independent t-test and Mann Whitney U test. 

Results: Both study groups were homogeneous in terms of demographic characteristics. Based on the 

results of independent t-test, no significant difference was observed between the intervention 

(77.5±10.1) and control groups (78.7±7.4) regarding mean self-care scores before intervention 

(P=0.57). However, mean self-care score in the intervention group (82.9±7.8) was significantly higher 

than that in control group (77.3±7.7) after the intervention (P=0.57). Intra-group comparisons also 

confirmed the above-mentioned findings. 

Implications for Practice: The designed educational video game could significantly improve 

children’s self-care scores. Given that Internet-based video games can be manipulated and quickly 

updated, it was suggested to compare online and offline video games in future studies. 
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Introduction 

Type 1 diabetes is known as the most common endocrine disorder in children and adolescents (1). 

Over the past two decades, the global prevalence of this disorder has also significantly increased (2) 

and the findings of epidemiological studies have demonstrated a rising trend in diabetes in Iran (3). 

Poverty and inadequate knowledge, skills, and education have further augmented risks of diabetic 

complications accompanied by economic burdens (4). In addition, diabetes has been classified among 

chronic disorders with no definitive treatments but manageable. One of the principles of diabetes 

control is patients’ adherence to therapeutic and self-care regimens leading to improved blood glucose 

level control which will reduce the complications of the disease (5).  

However, the majority of patients fail to adhere to such regimens (6). Therefore, poor self-care results 

in inadequate blood glucose level control, which has been recognized as a serious problem for many 

children with diabetes and can cause adverse complications or early death (7). Failure to follow 

recommended regimens is a complex behavioral process which can be affected by several factors, such 

as patients’ demographic characteristics, physician-patient interactions, and health care systems (8).  

Regarding three main pillars of medication, diet, and exercise as treatments for each disease, the 

fourth pillar is undoubtedly education (9). In the meantime, nurses can make use of strategies tailored 

to children’s levels of development and, in this way, design proper and effective self-care programs 

(10). In this regard, previous studies have demonstrated that promoting knowledge and self-care skills 

in diabetes can reduce diabetes-related emergencies, lower medical costs, and consequently improve 

the quality of life in patients (11). 

Although individual educational programs are much more effective to meet these objectives, such 

programs are costly and this issue limits their application for the general public (12). On the other 

hand, conventional and non-active teaching methods, such as oral presentations, brochures, or 

pamphlets that are economically cost-effective have failed to improve clinical outcomes (13). To meet 

these needs, updated supportive systems have developed evidence-based interventions in order to 

boost the quality of education and improve patients’ clinical outcomes and also guarantee the cost-

effectiveness 

Video games are among the latest alternative methods that are utilized as tools to improve knowledge 

and self-care skills as well as methods for disease treatment and management (14), which have 

resulted in a branch of science and technology labeled as computer-based instruction (CBI). The CBI 

include significant advantages, such as no time and space limitations, better retention of information, 

multimedia functionality, more accessibility, personal education, simultaneous presentation of 

contents, relevance of contents to audience progress, active involvement of audience, ability to be 

adapted to individuals’ needs at a lower cost, and capability to store and retrieve a large amount of 

information that can enhance learners’ motivation (15).  

One of the sub-branches of CBI, which converted the learning from a boring and frustrating activity 

into an amusing and exciting one, is the use of video games as educational mediators that can create a 

unique combination of fun, encouragement, motivation, repetition, operator feedback, and feedback 

reception (16). 

Among the issues highlighting the use of educational video games for children affected with diabetes 

is the very diverse volume of knowledge that these individuals need for achieving self-sufficiency in 

self-care. In this respect, the American Association of Diabetic Educators has identified seven 

behavioral habits in this population of patients that need to be improved in order to achieve self-care 

adequacy, including being active, having healthy diet, receiving medications, monitoring blood 

glucose level, learning problem-solving skills, reducing risks, and showing adherence (17).  

It is inevitable to present this knowledge earlier as well as convert it into behavioral changes. 

Although the school age is the onset of academic education and given that learning at this age is 

exciting for children, this volume of knowledge based on levels of cognitive development in children 

is demanding and annoying. However, the learning based on educational video games can create 

allure in players and stimulate them to assume roles and responsibilities on a regular basis for a long 

term (14). Accordingly, a high volume of the required knowledge can be included in a stage-by-stage 

educational video game and presented to children over time. Such video games in which the 

requirement of entering into the next stage is a success in the previous one seem to be effective in 

enhancing children’s skills. These are capabilities that are difficult to achieve through conventional 

learning tools and methods (18). 
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Regarding the importance of type 1 diabetes and its effect on individuals, families, and communities, 

and considering the extensive self-care responsibilities of these children to control their blood 

glucose level, it is of utmost importance to implement effective interventions to improve their  

self-care behaviors and skills (19). This requires the use of educational aids tailored to cognitive 

development in children. Accordingly, the present study aimed to investigate the effect of an 

educational video game for diabetes self-management on adherence to self-care regimen in children 

with type 1 diabetes. 

 

Methods 

This two-group randomized clinical trial was conducted on children affected with diabetes within the 

age range of 8-12 years at the Endocrine Department of Akbar Children’s Hospital in Mashhad, Iran 

during 2018. The participants were selected through convenience sampling technique and they were 

allocated to intervention and control groups via simple random sampling method. The inclusion 

criteria in this study were:  1) children aged between 8 and 12 years, 2) no family history of diabetes, 

3) having parents or legal guardians, 4) lack of any other disorders, such as thyroid disorders, 

congenital anomalies, and learning difficulties, 5) lack of participation in any  educational programs 

on diabetes self-management over the last 6 months, 6) literacy ability of parents and children (i.e., at 

least reading and writing literacy), and 7) the existence of a desktop computer or a laptop in families 

to install the video game software programs.  

On the other hand, the parents of children or the children who were unwilling to continue the study, 

children who played the video game less than an hour or more than four hours a week, and those 

children whose one of their close relatives died during the research were excluded from the study. The 

sample size was calculated using the formula of “Determining the minimum sample size based on the 

comparison of the mean and standard deviation of two populations” on the basis of the total score of 

adherence to self-care regimens in the intervention  (78.3±0.4) and control groups (75.2±4.9). 

Moreover, the sampling was performed considering a 95% confidence interval (CI) and 80% test 

power based on a pilot study by 33 patients in each group. Eventually, with regard to sample attrition, 

35 patients were assigned to each group. 

Data were collected using a participant selection form developed and completed based on the 

inclusion and exclusion criteria by the researcher and a demographic characteristics information form 

focusing on personal characteristics of the participants that was developed by the researcher and 

completed by parents in the presence of children. Moreover, a 20-item researcher-made Diet and 

Exercise Regimen Adherence Questionnaire for Children with Diabetes was employed to collect data 

in this study. This instrument is scored based on a Likert-type scale ranged from 20 to 100.  

The total score of adherence to self-care regimens was the sum of the scores in these three 

dimensions, which included minimum and maximum scores of 20 and 108, respectively. The 

glycosylated hemoglobin (HbA1c) levels in patients were also measured and analyzed before and 

after intervention as supplementary findings. 

The researcher-made Diet-Exercise Regimen Adherence Questionnaire was designed based on the 

review of valid texts (20, 22) and its validity was examined based on content validity and of 

comments 8 faculty members in the field of endocrinology and metabolic diseases in pediatric 

nursing. Its reliability was also measured using the test-retest method through Pearson correlation 

coefficient by 0.82.  

The present study was carried out in two stages. At the stage before the intervention, the self-care 

package for children with diabetes was extracted by a review of the related literature. The final 

version of the given package was obtained after several revisions. Subsequently, this package was 

converted into scenarios to design educational video games. Scenarios were then designed with the 

main titles of diet, exercise, medication, hypo/hyperglycemia symptoms, preventive care, care for 

injuries, and general health. 

At the next stage, the game was made based on the scenarios designed according to the self-care 

package. The final product was an educational interactive video game that could provide positive or 

negative feedback on children’s performance in line with their choices or operations. Each stage of 

the game began with a short educational clip on a special self-care topic. Afterward, the child was 

given the opportunity to play the game and make choices in accordance with what had been presented 

in the educational clip. For instance, in the section related to diet, one of the games was making right 
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and defined number of choices of foodstuff (i.e., lettuce, French fries, chocolate, cakes, carrots, ice 

cream, and apple) scrolling down the computer screen within a certain time.  

In this respect, incorrect choices, such as ice cream could lead to negative points and correct choices, 

such as carrot could receive positive points. To pass each stage and to enter into the next one, a certain 

amount of positive points would have to be achieved over time. If children could successfully finish 

each stage and enter into the next one, they could be encouraged by the voice of a child leading the 

game and consequently received gold stars. 

During the intervention stage and after attending the Endocrine Department of Akbar Children’s 

Hospital, the Demographic Characteristics Information Form, the MMAS, and the Diet-Exercise 

Regimen Adherence Questionnaire were completed simultaneously through interviews with parents 

and children meeting the inclusion criteria. The test results of HbA1c levels were also recorded in the 

data collection form provided that they were related to the previous 10 days.  

If the patient had no HbA1c test results, or if the results were older than 10 days, a new test was 

requested. After collecting the basic data, the CD-ROM containing the educational video game was 

given to the children in the intervention group. The installation method was of autoplay type; however, 

there was a full description of how to install and set up the software. To control the minimum and 

maximum use of the software program, the children in the intervention group were requested to play 

the video game for 12 weeks and at least one hour and a maximum of four hours a week.  

The amount of the usage of software was measured using Hour Record Table Forms provided to the 

parents of children in the intervention group, and they were asked to return the forms at the end of the 

intervention. An upper limit for playing hours was adopted from the ethical point of view to notify 

children not to spend their time on this video game for more than four hours per week since children 

with diabetes must be active enough. 

A contact number was given to children’s families to inform the researcher in case of any possible 

problems with the software. The intervention lasted for three months. During these three months, all 

the children in the intervention group were contacted two times (10 and 30 days after the delivery of 

the software) to answer their possible problems and questions and to monitor the intervention.  

During these three months of intervention, one individual in the intervention group and one child in 

the control group withdrew from the study due to a computer crash and lack of consent, respectively. 

The number of participants was 34 individuals in each group at the end. After three months of the 

intervention, the HbA1c levels and the parameters of adherence to the diet, exercise, and medication 

regimens were measured in both study groups. Families were then invited to Akbar Children’s 

Hospital on certain days (depending on the time they entered into the study). The Hour Record Table 

Forms were initially checked to exclude them if the minimum requirements had not been met. It 

should be noted that no one was removed at this stage. 

This project was approved by the Ethics Committee of Mashhad University of Medical Sciences, 

Mashhad, Iran. Prior to inclusion, informed consent was obtained from parents for the involvement of 

their children in the study. As well, 24 codes of ethics in clinical trials were taken into consideration 

and the children in the control group also received the educational video game CD-ROM and the 

required training after completion of the study to observe ethical issues. 

The data were also analyzed in SPSS software (version 16). To describe the characteristics of the 

participants in each group, descriptive statistics of central tendency and dispersion such as mean, 

standard deviation, and frequency distribution were used in this study. After determining the normal 

distribution of the data using the Kolmogorov-Smirnov test and Shapiro-Wilk test,  paired t-test, 

independent t-test, and Mann-Whitney U test were employed if needed. 

 

Results 

After excluding one individual in the control group and one in the intervention group, a total number 

of 34 patients in each group were examined and analyzed. According to the results,  19 (55.9%) and 

20 children were male (58.8%) in the intervention and control groups, respectively. The results of 

the Chi-square test did not show any significant difference between the two groups regarding 

gender distribution. Other demographic characteristics information is illustrated in Table 1. Based 

on the results of independent t-test, there were no significant differences between the intervention 

(77.5±10.1) and control groups (78.7±7.4) regarding the mean scores of self-care before the 

intervention (P=0.57). However, based on the results of the independent t-test, the intervention 
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group obtained significantly higher scores (82.9±7.8) than the control group (77.3±7.7) in terms of 

mean self-care score after the intervention (P=0.004). Considering the scores of adherence to self-

care regimen and based on the results of the independent t-test, the scores of adherence to a diet 

regimen (38.6±5.7) and an exercise regimen (35.1±5.7) were significantly higher in the intervention 

group than those of diet (38.1±2.4) and exercise (35.9±7.4) in the control group. However, the 

results of the independent t-test showed no significant difference between the intervention (7.3±1.5) 

and control groups (7.7±1.4) regarding the mean HbA1c level (P=0.27). In the same line, no 

significant differences were observed between the intervention (6.2±0.9) and control groups 

(6.2±0.9) in terms of mean adherence to medication regimen (P=0.88, tables 2 and 3). In order to 

control the effect of confounding variables on the effectiveness of the intervention, the modeling 

was completed using linear regression based on the assigned group, age, gender, and self-care 

scores before intervention (Table 4). According to this table, age and gender did not have a  

 
Table 1. Mean and standard deviation of demographic characteristics of children with diabetes in 

intervention and control groups 

Variable 

Group 

Test results 
Intervention 

n=34 

Control 

n=34 

Mean±SD Mean±SD 

Age (year) 9.9±1.4 10.4±1.2 0.083=P* 

Height (cm) 129.8±12.3 132.8±7.9 0.23=P** 

Weight (kg) 30.5±8.8 31.6±5.8 0.53=P** 

Body mass index (kg/m
2
) 18.1±4.5 18.1±3.8 0.98=P** 

*Mann-Whitney U test 

**Independent t-test 

 
Table 2. Mean and standard deviation of adherence to self-care regimen in children with diabetes before 

and after the intervention in the intervention and control groups  

Variable Stage 

Group 

Inter-group 

test results 

Intervention 

n=34 

Control 

n=34 

Mean±SD Mean±SD 

Diet 

Before intervention 36.7±7.0 35.5±5.8 0.26=P* 

After intervention 38.6±45.7 35.1±5.7 0.01=P** 

Intra-group test results 0.01=***P 0.45=***P  

Exercise 

Before intervention 34.7±4.7 36.9±4.2 0.06=P** 

After intervention 38.1±4.2 35.9±4.7 0.04=P** 

Intra-group test results 0.001>***P 0.51=***P  

Medication 

Before intervention 6.0±1.1 6.4±1.0 0.27=P** 

After intervention 6.02±0.9 6.2±0.9 0.88=P** 

Intra-group test results 0.18=***P 0.41=P***  

The total score of adherence to 

self-care regimens 

Before intervention 77.5±10.1 78.7±7.4 0.57=P** 

After intervention 82.9±7.8 77.3±7.7 0.004=P** 

Intra-group test results 0.001>P*** 0.001>P***  

*Mann-Whitney U test 

**Independent t-test 

***Paired t-test 

Table 3. Mean and standard deviation of HbA1c levels in children with diabetes before and after the 

intervention in the intervention and control groups  

HbA1c 

Group 

Inter-group test results 
Intervention 

n=34 

Control 

n=34 

Mean±SD Mean±SD 

Before intervention 7.4±1.7 7.9±1.6 0.09=P* 

After intervention 7.3±1.5 7.7±1.4 0.27=P** 

Intra-group test results 0.78=P*** 0.19=P***  
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Table 4. Results of linear regression to determine the effect of the intervention on self-care scores after 

matching them based on self-care scores before the intervention, group, age, and gender 

Independent variable Coefficient Standard error P-value 95% CI 

Self-care scores before intervention 0.65 0.07 0.001 (0.50, 0.80) 

Group -13.37755 2.61663 P<0.001 -18.60647 -8.148633 

Age 1.24429 1.011048 0.223 -.7761285 3.264708 

Gender -2.177378 2.599379 0.405 -7.371822 3.017067 

Intercept 65.98275 16.03655 P<0.001 33.93626 98.02923 

 
significant effect on the results of the study. However, the effect of the assigned group (P<0.001) 

and that of self-care scores before intervention (P<0.001) were significant on self-care scores after 

the intervention. 

 

Discussion 
The results of this study suggested that the use of an educational video game for diabetes self-

management in children with type 1 diabetes had significantly increased the total scores of adherence 

to self-care regimens. These changes were mostly observed in terms of adherence to diet and exercise. 

As shown in Table 4, the effect of group on the total scores of adherence to self-care regimens in the 

designed model was significantly higher; however, the confounding variables of gender and age had 

no significant effect on the results. Consequently, the observed changes in the intervention group 

could be significantly associated with the intervention. In this respect, the results of a systematic 

review and meta-analysis conducted by Charlier et al. (2015) on the effectiveness of targeted video 

games in knowledge and practice of self-care strategies among children with chronic conditions also 

confirmed the findings of the present study.  

Charlier et al. (2015) examined nine studies related to the effect of video games on knowledge and 

self-care skills of children and adolescents with chronic diseases. They found that such games had 

been used in health education, physical training, treatment of diseases, prevention and health 

promotion, exclusive health outcomes, as well as health professionals training. The final results of 

their study indicated that video games had potentials to improve knowledge, skills, attitudes, 

behaviors, and performance of patients in relation to their illnesses and consequently led to improved 

health outcomes (14). These results were consistent with the findings of the present study in terms of 

the effect of an exclusive educational self-care video game for diabetes self-management on the 

scores of adherence to self-care regimens. The review of the related literature suggested that Brown et 

al. (1997) conducted the first study as a clinical trial in the same context. They employed an 

interactive game called Packy and Marlon to improve self-care in children and adolescents with type 1 

diabetes within a 6-month period.  

In the given game, the players could assume the role of a cartoon character affected with diabetes and 

manage it by controlling blood glucose level, injecting insulin, and choosing foodstuff, while fighting 

with mice who were trying to steal food supplies of diabetics. They found that the given game had 

boosted self-efficacy and self-care behaviors associated with diabetes; however, it did not have a 

significant effect on HbA1c levels (23). Kumar et al. (2004) also carried out a similar study in order to 

test the effect of DAILY (Daily Automated Intensive Log for Youth) as a software program. They 

installed this software on a wireless portable device and connected it to a central server to be used by 

the intervention and control groups. In addition, the intervention group was also equipped with a 

motivational game.  

The final results showed that the control group had higher blood glucose levels, compared to those in 

the intervention group. Moreover, the level of knowledge of children in the intervention group during 

4 weeks was significantly improved, compared to those in the control group (24). This investigation 

correspondingly supported the findings of the present study. As observed, video games are being used 

as a strategic approach to improve health outcomes. The main mechanism of action for achieving 

clinical positive outcomes seems to be the capacity of these games to create and increase motivation 

in children (25). Motivation is also usually the most important parameter in self-care since it requires 

patients undergo specific procedures or change particular behaviors that may be painful and horrific 

(e.g., injection of insulin) or boring and frustrating (e.g., taking medications for a long term or doing 
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regular and long-term physical exercises). However, it is obvious that such procedures and behaviors 

are necessary to sustain patient health or to achieve recovery (26). 

In the same line, another mechanism of action of video games in terms of obtaining positive clinical 

outcomes is the distraction of patients’ focus from annoying, boring, and frustrating self-care practices 

to a refreshing game, learning in the context of a game, testing learning, gaining points for proper 

actions, and promoting in the stages of a game. Moreover, the nature of the repetition of video games 

can be one of the key mechanisms of action for promoting knowledge in children and changing their 

behaviors (27). All these mechanisms can be achieved during playing with a video game for education 

and entertainment. Therefore, the use of game theories is helpful to understand how a game can affect 

a child. The game is usually optional, and it inherently has the nature of an induction which is 

amusing for a player. Furthermore, regardless of any external rewards in this regard, it entails 

different degrees of physical exercise and is different from other behaviors and activities depending 

on the nature of the beliefs.  

The psychoanalytic theory also considers the games as tools by which a child can experience catharsis 

or escape fears or tensions in a safe and secure environment. From this conceptual perspective, a 

game is a strategy for stress management. Therefore, a game can play a key role in aiding children to 

manage the annoying or embarrassing aspects of their illness. Additionally, symbolic interactionist 

theories have considered games as tools for children to understand their surrounding world. Such 

games with a role-playing nature can thus aid children to learn different social roles they may assume 

in society (28). These roles can be associated with self-care and self-management of disease 

conditions. Role-play also teaches players how to expand a sense of empathy and appreciate others’ 

feelings and attitudes. It is similarly a form of play that facilitates self-management opportunities 

through fulfilling self-care scenarios in a safe and secure learning environment (29). 

As noted in the findings, the adherence to a diet regimen had significantly increased in the 

intervention group. Comparably, Rezaei (2006) in his study considered nutrition education as a 

strategy affecting knowledge, attitudes, and practices concerning self-care in patients with type 1 

diabetes (30), which was in line with the findings of the present study. This comparison suggested that 

the educational use of games could be as effective as conventional classroom instruction in adults in 

terms of achieving behavioral outcomes. This interpretation was verified by the theory that children 

can learn while playing and their learning is effective once they play fantasy games which compel 

them to think (10). Moreover, the educational video game used in this study had a significant effect on 

adherence to an exercise regimen. In this respect, the study conducted by Zakeri et al. (2008) found 

that the adherence to an exercise regimen in most of the participants before nurse-led phone follow-up 

was at a low and undesirable level.  

Following this intervention, 43.3% of the participants were reported to be at a desirable level (31). 

In the same line, in a study performed by Noohi et al. (2011) on the adherence to exercise programs 

in children with diabetes, both phone and short message services follow-up methods had effects on 

their exercise and mobility (32). Accordingly, the findings of the previous studies indicated a poor 

level of adherence to an exercise regimen and mobility in these children. It is noteworthy that 

children’s status in the present study was not constantly monitored with the intervention of an 

external third person in a fixed manner, and a significant change was made in terms of adherence to 

the exercise regimen only by participating in the game. This meant the internalization of education 

was fulfilled through the game. 

However, the given educational video game did not have a significant effect on the adherence to diet 

in a self-care regimen. It seems that one of the reasons for these findings was the inconsistency of the 

educational content of the given game with MMAS items. Although this questionnaire is one of the 

most accepted instruments measuring the adherence to medication regimens, it is a very common tool 

used for many diseases. The items in this questionnaire are very general and small in number that only 

examines the use or non-use of medications and forgetting a dose. However, the educational video 

game had paid more attention to educational aspects and medication-related details, especially 

executive techniques.  

Finally, the child did not have a significant performance in terms of responding to MMAS. Since the 

children participating in the study were at school age, mothers or fathers rather than children had to 

bear the burdens of giving medications and doing follow-ups, whereas the children had only been 

involved in the process of indirect education through the game.  
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In childhood diabetes education, the quality of medication interventions, as well as importance, 

technique, and timing of insulin injections, are emphasized more than anything else. In this way, it 

was likely that the children had been included in the present study with significant education in the 

field of medication therapy. Nonetheless, it seems that conventional education by the medical staff in 

terms of diet and exercise regimens does not have enough strength, and children have been prepared 

to accept new education from these two dimensions. 

Among the other findings of this study were examining changes in HbAc1 levels. In this respect, the 

educational video game for diabetes self-management had no effect on HbAc1 levels over 3 months. 

The findings of the investigation by Huang et al. (2009) were thus in agreement with the results of the 

present study. Huang et al. (2009) also found that educational intervention using interactive 

multimedia had no significant effect on HbAc1 levels in both study groups (33).  

The investigation by Brown et al. (1997) similarly showed no significant effect on HbAc1 levels in 

both study groups despite lasting for 6 months (23). Moreover, Salsali (2013) conducted a study on 

the effect of education based on the Symptom Focused Management Model on HbAc1 level, 

knowledge, and self-care behaviors in pregnant women with type 2 diabetes. The results revealed that 

the reduction of HbAc1 levels in the intervention group was not significant, although significant 

changes were observed in their self-care behaviors (34). The above-mentioned findings confirmed the 

results of the present study. It should be noted that although HbAc1 level is often used to monitor 

long-term glucose level control, several factors, including genetic variations in hemoglobin, chemical 

modifications on hemoglobin variants, ferritin blood levels, and serum albumin levels can influence 

blood level measurements (35) which can limit its research applications. 

One of the limitations of the present study was that parents had not recorded the game duration 

exactly and what had been reported was whether children had played the game less than one hour or 

over four hours or not. The duration of the game was not among the objectives of the present study; 

however, it could provide additional analyses.  

 

Implications for Practice 

The results of this study could have implications in the field of clinical nursing, specifically at 

Endocrinology Departments, Emergency Departments, and Therapeutic-Educational Centers of 

diabetes to facilitate self-care practices to newly-diagnosed children since the most important self-care 

needs in these children are teaching self-care in different dimensions which can lead to better control 

of the disease. Therefore, it is suggested to conduct further studies to improve the level of games and 

the richness of existing educational practice and to add self-care items, and especially to compare 

online and offline methods. The online nature of the game can provide additional analyses for the 

researchers. Moreover, a more specific research tool is required to examine the dimension of 

adherence to medication regimens to focus more on the measurement of details and techniques of 

implementing medication regimens instead of use or non-use of medications. 
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