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↑What is “already known” in this topic: 
• Educational games are growing rapidly as a tool for treating 
patients. 
• New theoretical models are emerging in the field of 
educational games for diabetic patients. 
 
→What this article adds: 

Amoo educational game, which is accompanied by 
intelligence, has been effective in educating calories and 
glycemic of food to type 2 diabetic patients.  
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Abstract 
    Background: Nowadays, digital games are not just entertainment, but beside routine treatments, they are used in patient care, 
especially in patients with diabetes. Application of digital games in patient’s education can improve self-management of diabetes. The 
aim of the present study was to evaluate the effect of a mobile game (Amoo) implementation on enhancing dietary information in 
patients with type 2 diabetes. 
   Methods: A mobile game (called Amoo), which was developed by researchers of this study, was applied to assess the self-education 
of patients with diabetes. Sixty patients with type 2 diabetes participated in the study. The participants took part in a pre-intervention 
test to determine their dietary information. The participants were randomly divided into one of two groups, including the intervention 
group: played the game for 15 minutes daily for 6 weeks, and the control group: did not involve in the game. A post-intervention test 
was run to show a possible improvement in dietary information. Data were analyzed using paired t test and suitable non-parametric 
testes including Mann-Whitney and Wilcoxon signed rank tests as well as Spearman and Pearson correlation coefficients via IBM 
SPSS statistics version 21 (SPSS, v 21.0, IBM, Armonk, NY, USA). A P-value less than 0.05 was considered as a significant level. 
   Results: The results indicated a statistically significant difference between the pre and post test scores in the intervention group 
(p<0.001). However, there was no significant difference in fasting blood sugar (p=0.125). 
   Conclusion: The mobile game (Amoo) could enhance the knowledge of patients with type 2 diabetes about food calories and 
glycemic index. This means that mobile games may serve as an educational aid to these patients. 
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Introduction 
In recent years, digital games are designed for specific 

purposes rather than pure entertainment. They are used 
extensively in the field of education, simulation, sport, and 
health (1). Digital games have been recommended as a 
potential tool for developing effective educational experi-
ences (2).  

The growing interest in the use of games and simula-
tions is evidenced in the medical domain (3). Various 

studies have established the potential of digital games to 
support health education (3-5). Simulated games can im-
prove the acquisition and retention of clinical skills and 
the safety of patients (6). Nowadays, the internet and a 
wide range of mobile devices (i.e., mobile phones and 
tablets) are available to consumers. Digital games can play 
an important role in treating and educating patients, espe-
cially in chronic and non-communicable diseases such as 
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diabetes (7, 8).  
Diabetes has remained the leading cause of death 

worldwide (9, 10). As well, diabetes has become the ninth 
leading cause of death in women and the 16th cause of 
death in Iranian men (11, 12). Digital games can be con-
sidered as an active learning method for teaching the basic 
concepts of diabetes to patients (13).  

Studies have shown that the use of mobile technologies 
can improve the management of chronic non-
communicable diseases such as diabetes in middle-income 
countries (14, 15). Digital technology provides access to 
educational content, information, and general support for 
those with diabetes, the most challenging chronic disease 
with complex clinical care and management (16, 17). Ed-
ucational programs are the basis for the treatment and 
prevention of diabetes (18). Furthermore, technology-
based education can support regular diabetes self-
management activities including continuous glucose 
monitoring, physical exercise, healthy nutrition, taking 
medication, management of complications, and problem-
solving (19).  

Since the introduction of mobile technology, education-
al programs have been expanded for diabetic patients, and 
the management of patient health data such as glucose 
levels has been improved. For example, education through 
Short Message Service (SMS) resulted in improving gly-
cemic control (14, 20). 

Studies have shown that digital learning education is 
more effective than traditional educational approaches in 
increasing patients' knowledge (21). For example, a mo-
bile game designed for diabetic children to improve die-
tary information showed that the game was attractive to 
children, so their knowledge about diet and healthy life-
style was improved (22). Moreover, in another study, 
three digital games were designed to train nutrition and 
control calorie intake and were given to eight diabetic 
patients. The results showed that mobile games could be a 
new and promising approach to provide appropriate edu-
cational content (23).  

In addition, digital educational games, compared with 
traditional training methods, can stablish communication 
among players, so patients can share the results of their 
game with others (24). 

Studies have shown that game-based education is de-
veloping fast and is becoming a key tool in medical edu-
cation (25). Therefore, researchers aim to promote a 
healthy lifestyle and global awareness using games and 
media in a fun and motivating fashion. However, few 
games on nutrition topics have been developed and have 
been shown to be successful in promoting physical activi-
ty and changing dietary behavior (26). The aim of the pre-
sent study was to evaluate the effect of mobile game-
based learning apps on improving dietary information in 
patients with type 2 diabetes. 

 
Methods 
The present study is an interventional study conducted 

in southwestern Iran. In this study, the effect of an inde-
pendent variable (mobile phone game) on the dependent 
variables (Amoo diabetic game test score, blood glucose 

level, the total amount of sugar and calories of foods) was 
investigated. The study was approved by the Ethics Com-
mittee of Ahvaz Jundishapur University of Medical Sci-
ences with code: IR.AJUMS.REC.1397.909. 

A total of 60 adult patients with type 2 diabetes who re-
ferred to Shahid Sadegh Ganji Specialty Clinic (Borazjan, 
Iran) were selected for the study. In calculating the sample 
size, 95% as confidence level and power of 85% were 
considered. The inclusion criteria were as follows: 1- adult 
patients (age >18), 2- minimum literacy, 3- confirmation 
of diabetes by a qualified specialist, 4- having an Android-
powered smartphone. 5- Ability to work with a smart 
phone, 6-Willingness to participate in the study. Exclusion 
criteria were as follows:1- Patients who have attended the 
center's self-care training classes. 2-Patients who have an 
underlying disease other than diabetes or taking non-
diabetic medications. 3- Patients with more than 5 years of 
diabetes. 4- Android devices running on versions lower 
than 4.0.4, 5- smart phone annoying problems such as 
crashes and failed installation. 6- Unwillingness to partic-
ipate in the study. Patients were given clear explanations 
in this trial and informed consent was obtained prior to 
data collection. 

 
Intervention 
Patients were randomly assigned into the intervention or 

control group (n = 30 in each group). After randomization, 
the fasting blood sugar of all participants (both groups) 
was measured and recorded once before the intervention 
and again at the end of the intervention and, they took part 
in a pre-intervention test to determine their dietary infor-
mation. The test was conducted in the presence of the re-
searcher and in a condition where they were not allowed 
to talk to each other and to use the internet or any other 
accessories. Due to the nature of the intervention, the par-
ticipants were not blinded. Therefore, the diabetic Amoo 
game was installed and implemented separately for the 
intervention group.  The participants were trained on how 
to run the game by one member of the research team for 
an hour. The intervention group was asked to play the 
Amoo game 15 minutes per day for 6 weeks. It was moni-
tored by a WhatsApp group to ensure that the participants 
played the game. The duration of gaming was determined 
by the researchers according to the level of the game and 
the results obtained from a pilot study. At the same time, 
the control group received educational content similar to 
the game through a brochure. During the study, all partici-
pants received the routine treatment of diabetes which was 
prescribed by the physician and no change or intervention 
was performed. 

 
Characteristics of the diabetic Amoo mobile game 
The diabetic Amoo mobile game, which is a non-

commercial game, was developed by the researcher. In 
this prototype version, 14 foods (pineapple, grapes, 
cooked rice, oranges, eggs, corn, olives, potatoes, honey, 
kiwi, walnuts, fish, watermelon, and carrots) with differ-
ent calorie and glycemic index were considered for train-
ing. The game was designed in two episodes and in Per-
sian. The first episode includes the glycemic index diet 
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components lists for nutrition education and the second 
episode contains the comprehensive guide for food calorie 
and glycemic index. Figure 1 shows the game start page. 
The process of the game is that the player is presented 
with three (low, medium, high) glycemic foods at the be-
ginning of the game. Then, by starting the game, these 
three foods appear randomly in front of the player.  The 
player must choose the 6 low glycemic foods that were 
initially displayed to him/her to complete the first episode 
and move on to the second episode. If the player chooses 
one or more of the not allowed foods, he/she must repeat 
the first episode. Figures 2 and 3 show the first episode of 
the game. 

 In the second episode, like the previous one, three 
foods with different glycemic-index diets and calories are 
displayed (Fig. 4). The player should select 15 low-
glycemic and low-calories foods to fulfill the episode suc-
cessfully. The game is supported by intelligent analysis, 
so the players’ choices are analyzed accordingly. The 
game ends when the player has achieved a very good re-
sult.  

 
Characteristics of the diabetic Amoo test 
The test consisted of 16 questions. Two of them were 

yes or no questions that were not assigned a score but 
were included in the statistical tests. For the other 14 ques-
tions, a score of “1” was assigned to each correct answer 
and a score of “0” for each wrong answer. Therefore, a 
total score of 14 was considered. The questions were de-
signed based on the Amoo diabetic training tips. Pre-test 
and post-test were administered at the same questions and 
same condition and all the participants (study /control) 
participated in the tests. In order to establish test security 
and minimize recall bias, questions and options were 
shifted accordingly. 

Data (Age, sex, level of education, type of treatment, 
Amoo diabetic test scores, and fasting blood sugar level) 
were analyzed using descriptive statistics and IBM SPSS 
statistics version 21 (SPSS, v 21.0, IBM, Armonk, NY, 
USA). A P-value less than 0.05 was considered as a sig-
nificant level. 

 Due to the lack of a normal assumption, the nonpara-
metric Mann-Whitney test was used to compare the score 
of Amoo diabetic test, fasting blood sugar, and the level of 
sugar and food calories between both groups.  Since the 
normal distribution was not established in the study group, 
the non-parametric Wilcoxon signed rank test was used 
before and after the intervention to compare the fasting 
blood sugar level and Amoo diabetic test scores. In the 
control group, paired t test was used to compare the fast-
ing blood sugar level before and after the intervention. 
Spearman and Pearson correlation coefficients were used 
to investigate the relationship among test scores, age, and 
education levels of participants. 

 
Results 
The sample size consisted of 32 females and 28 males. 

The intervention group included 14 males and 16 females 
with a mean age of 43.93, and the control group com-

prised 14 males and 16 females with a mean age of 44.13. 
There were no significant differences between the mean 
age of the two groups (p>0.05). The mean duration of 
diabetes was 32.20 and 39.83 in the intervention and con-

 
Fig. 1.  Start page of the game 
 

 
Fig. 2. Glycemic index training stage of the game 
 

 
Fig. 3. The episode I of diabetic Amoo mobile game 
 

 
Fig. 4. Calories and glycemic index training stage (episode II) of the 
game 
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trol groups, respectively. Therefore, there was no statisti-
cally significant difference between the groups (p=0.069) 
(Table 1). 

The mean test score in the intervention group before the 
intervention was 7.27 and after the intervention was 12.63, 
and the mean test score in the control group before and 
after the intervention was 7.47 and 7.63, respectively. The 
mean fasting blood glucose in the intervention group be-
fore and after the intervention was 160.70 and 158.86, 
respectively; and for the control group, the mean was 
161.13 and 161.36, respectively (Table 2). 

Before the intervention, the results of the independent 
samples t-test and Mann-Whitney test showed no statisti-
cally significant difference between the intervention and 
control groups in test score (p=0.756) and fasting blood 
sugar (p=0.728). Similarly, no statistically significant dif-
ference was found between the two groups concerning the 
attention to fasting blood sugar (p=0.301) and food calo-
ries (p=0.580). 

After the intervention, a statistically significant differ-
ence was found between the mean scores of the interven-
tion group and the control group (p<0.001). However, no 
statistically significant difference was observed in the 
mean of fasting blood sugar between the intervention and 

control groups (p=0.625). Concerning the effect of the 
intervention on attention to sugar and food calories in both 
groups, the difference was statistically significant 
(p<0.001) (Table 2). 

In the intervention group, the results of the Wilcoxon 
signed rank test showed a statistically significant differ-
ence in the Amoo game test score before and after the 
intervention (p<0.001), but in the control group, the dif-
ference was not statistically significant (p=0.472). 

After the intervention, all participants in the intervention 
group (n=30) chose the "yes" choice (yes–no option) for 
the two variables: attention to food glucose level foods 
and food calories. Although the tendency to choose the 
"yes" option after the intervention was evident. But, in the 
control group, there was no statistically significant differ-
ence before and after the intervention to compare attention 
to food glucose level (p>0.99) and calories (p=0.219) (Ta-
ble 2). 

There was no significant correlation between education 
level and test scores before and after the intervention (Ta-
ble 3); likewise, there was no correlation between age and 
test scores before and after the intervention (Table 4). 

 

 
Table 1. Demographic information of the participants 
Variable Control group (n=30) Intervention group (n=30) p 
Gender; n (%)   > 0.99*

Female 16 (53.3) 16 (53.3)  
Male 14 (46.7) 14 (46.7)  

Education level; n (%)   0.157**

Up to Diploma Degree 15 (50.0) 8 (26.7)  
Associate Degree 6 (20.0) 7 (23.3)  
Bachelor's degree or higher 9 (30.0) 15 (50.0)  

Type of treatment; n (%)   0.360*

medication 21 (70.0) 25 (83.3)  
medication+ insulin 9 (30.0) 5 (16.7)  

Age; Mean±SD 44.13 ± 7.91 43.93 ± 8.99 0.927°

Duration of diabetes; Mean±SD 39.83 ± 22.98 32.20 ± 28.35 0.069€

* Fisher’s exact test; **Chi-square test; ° Independent Samples t-test; €Mann-Whitney 
 
Table 2. Comparison of the pre/post intervention outcomes in each group 
Outcome Control group (n=30) Intervention group (n=30) p 
Test score; Mean±SD    

Before intervention 7.47  ±2.36 7.27  ±2.59 0.756°

After intervention 7.63  ±1.99 12.63  ±1.13 0.001€< 
P-value 0.472¥ 0.001¥<  
Fasting blood sugar; Mean±SD   

Before intervention 161.13  ±31.85 160.70  ±33.66 0.728€

After intervention 161.36  ±30.79 158.86  ±33.11 0.625€ 
P-value 0.779¥ 0.125¥  
Attention to food glucose level; n (%)   

Before intervention   0.301£

Yes 13 (43.3) 18 (60.0)  
no 17 (56.7) 12 (40.0)  
After intervention   0.001£< 
Yes 13 (43.3) 30 (100)  
no 17 (56.7) 0  

P-value > 0.99* < 0.001*  
Attention to food calorie counts; n (%)   

Before intervention   0.580£ 
Yes 8 (26.7) 11 (36.7)  
no 22 (73.3) 19 (63.3)  
After intervention   0.001£< 
Yes 12 (40.0) 30 (100)  
no 18 (60.0) 0  

P-value 0.219* < 0.001*  
* MCNemar test; £Fisher’s exact test; €Mann-Whitney; ¥Wilcoxon;° Independent Samples t-test. 
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Discussion 
Amoo game was used in this study as an intervention 

tool is a mobile app designed in Persian to instruct pa-
tients with type 2 diabetes. The game focused on teaching 
calories and glycemic index of foods. This game runs well 
on smartphones with Android OS. It is estimated that by 
2020 over 2.87 billion people worldwide will have access 
to a smartphone, so smartphone games are the best choice 
to meet myriads of people globally with at least one thing 
in common (27). 

Data analysis from various studies showed that the pri-
mary knowledge of participants about calorie menu and 
glycemic-index diet was relatively low. Moreover, the 
nutrition knowledge of type 2 diabetic patients with rou-
tine aspects of diabetic care was not completely satisfacto-
ry, so a diabetes education program is essential to all peo-
ple with diabetes and contributes noticeably to successful 
diabetes self-management (28, 29). 

This study showed the success of the Amoo game in 
improving initial knowledge of food calorie and glycemic 
index in patients with type 2 diabetes. Similarly, other 
studies also showed positive effects of educational games 
in improving the awareness of diabetic children about 
healthy diet (22, 30). Additionally, self-care management 
has improved in children and adolescents with diabetes 
(31). Moreover, the results of previous similar studies 
have shown that using games for diabetes self-
management training can be enjoyable and have educa-
tional value (32, 33). These games have shown to be ef-
fective in promoting youth dietary pattern changes, insulin 
therapy, glycemic control, and physical activity, i.e., a 
kind of mobile game called INSULOT was developed to 
educate the effects of insulin dosage and carbohydrate 
intake on blood glucose levels (34-38). 

The results of the present study showed no statistically 
significant difference in the fasting blood sugar levels 
between the intervention and control groups. The reason 
could be explained due to the study period, i.e., more ac-
curate results can be obtained by increasing the duration 
of the study and measuring the average level of blood 
sugar over the past three months (HbA1c). A systematic 
review and meta-analysis study showed that game-based 
interventions had no effect on HbA1c standardized mean 
difference (39). However, in a study, the effect of online 
games on diabetes self-management education was exam-
ined and patients who were randomized to an online game 
showed constant and significant HbA1c improvements 
(36). 

In this study, the learning process and gaming were 
monitored by researchers; however, the game can be ap-

plied to a large extent beyond the limits of time and place. 
Therefore, the educational effect of the game can be more 
evident in real life rather than in a research project envi-
ronment. Moreover, most evidence suggest that gaming 
can facilitate the transfer of knowledge and the learning 
process in real life (40, 41). 

In the present study, it is assumed that the level of edu-
cation and age all have a direct impact on game-based 
learning, but the results showed no significant relationship 
between baseline game scores and the level of education 
and age of participants. Therefore, the Amoo game was 
found to be appropriate for Adults with diabetes and dif-
ferent level of education. Additionally, the Amoo game 
provided a positive step towards combining the potential 
of new powerful interactive media in teaching and learn-
ing which was consistent with the results of the previous 
similar studies (42-44). 

From the nutritional point of view, different tools can be 
used in order to improve the nutritional knowledge of pa-
tients with diabetes mellitus, including glycemic index 
and glycemic load. Both of them are useful and it seems 
that glycemic load may be a more comprehensive tool. In 
this study glycemic index was selected because it is a fun-
damental tool, but it is suggested that both tools be incor-
porated in future versions of the game. 

 
Study limitations 
The sample size and duration of the intervention should 

be noted as the limitations of the present study. 
 
Conclusion 
Mobile-based digital games improve the knowledge and 

skills concerning glycemic index dietary behavior change 
in patients with type 2 diabetes without affecting blood 
glucose levels. 
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