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Abstract

Background: The first aid educational mobile app (Khadem) developed by the Iranian Red Crescent Society provides the most im-
portant and simplest training of the first aids in crises for people.
Objectives: The present study aimed to investigate the impact of this mobile application on improving high school students’ aware-
ness of first aids.
Methods: In this quasi-experimental study (before and after using the mobile application), 51 students studying at high schools of
Ahvaz city in the southwest of Iran were selected as the sample using simple random sampling method. Before the intervention,
their awareness and mastery of the first aids were measured by a pre-test. Then, the mobile software was offered to them and one
month later, they were asked to give another test. The scores obtained before and after the intervention were evaluated. Descriptive
and inferential statistics were used for data analysis using SPSS V.22.
Results: Overall, the students’ awareness of first aids was very low. In the intervention group, the mean score of the students’ aware-
ness significantly increased after the intervention (offering mobile app) (P < 0.01). According to Spearman, Kruskal-Wallis, and
Mann-Whitney tests, age, gender, and school grade had no impact on the mean scores obtained before and after the intervention (P
< 0.05).
Conclusions: Due to the various advantages and capabilities of smartphones and their popularity among students, they can provide
a good opportunity to teach the students vital subjects such as the first aids, although this technology is yet to be officially included
in the curriculum.
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1. Background

First aids are immediate and temporary assistance
given to injured persons. These aids must be offered before
providing specialized assistance (1). Due to geographical,
geological, and climatic conditions and other natural fac-
tors, Iran is exposed to natural disasters and is one of the 10
most disaster-prone countries in the world (2, 3). Studies
have shown that teaching textbooks using mobile applica-
tions installed on smartphones significantly increases stu-
dents’ learning and awareness when compared to tradi-
tional teaching methods (4-6). In Iran, the focus of the edu-
cational system has so far been on educating and teaching
students using textbooks (6-10). Studies have shown that
in Iran, not all the components of health are presented in
high school textbooks (11).

Khatami et al. conducted a study to evaluate the educa-
tion of the first aids provided by the Iranian Red Crescent
Society to the volunteers from student centers. The sam-

ple of the study included 5626 students who were studying
in five provinces including Mazandaran, Markazi, Qazvin,
Khorasan Razavi, and Hormozgan. The results showed that
only two-thirds of the students had prior knowledge of the
first aids, and the awareness of only 11% of them was at a de-
sirable level, while the majority of them had a positive at-
titude towards the need for first aid training for students
(2).

Bakke et al. conducted a telephone survey of 1,000 Nor-
wegian citizens and concluded that 90% of Norwegians, a
large part of the population, had received first aid training,
and interviewees had a tendency to receive more training
in the field of first aids (12).

Banfai et al. performed an interventional study on 582
children aged 7 - 14 in Hungary. The students were ini-
tially given the necessary awareness of first aids theoreti-
cally and practically. After four months, they were asked to
take a test. The results showed that the students’ awareness
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increased; it was also reported that after four months, their
knowledge maintenance was satisfactory (13).

Banfai et al. carried out a study to determine how Hun-
garian students aged 14 - 7 perform cardiovascular resus-
citation correctly using the AMBU CPR software, and con-
cluded that the school children were able to learn and do
this procedure correctly (14).

Bollig et al. conducted an interventional study to ex-
amine the impact of educational, theoretical, and practi-
cal first aid programs on the ability of children aged 6 - 7 to
learn and retain the awareness. The first aids were taught
to 117 children and 111 other children who received no train-
ing were considered the control group. In this study, after a
false incident, children were forced to unconsciously help
a victim. The participants were retested after six months.
The results showed that children aged 6 - 7 years could un-
consciously provide the first aids for the needy patients.
In total, this training program significantly increased the
children’s awareness and skills of first aids and after six
months, their knowledge retention was reported to be sat-
isfactory (15).

Meissner et al. studied 132 German teenagers’ ability
to do cardiopulmonary resuscitation (CPR) before and af-
ter training, as well as their knowledge retention after four
months. The results showed that not only was the stu-
dents’ awareness significantly increased but also, after four
months, their knowledge retention was satisfactory (16).

Calicchia et al. studied a first-aid training course called
BLSD (basic life support and defibrillation) before and af-
ter training among 130 students aged 11 - 12 years in an el-
ementary school in Italy. The results showed that the stu-
dents’ knowledge and awareness in this field increased sig-
nificantly, and they did the very difficult steps of first aids
well (17).

Due to the various advantages and capabilities of smart
cell phones and applications installed on them, they are
very attractive to Iranian students providing them with
more diverse opportunities to learn and enhance their
knowledge than ever before (18, 19). First aids are not neces-
sarily performed by doctors but in emergencies, the major-
ity of laypersons save lives using first aids. Although doing
first aids does not necessarily require prior knowledge and
they are often performed extempore by non-specialists, if
the helper does not have the knowledge of the first aids,
it will be possible that it causes damage rather than help.
For this reason, the International Federation of Red Cres-
cent and Red Cross societies encourage people to attend
first aids training courses held by Red Crescent and Red
Cross societies around the world or at least, learn the first
aids through any other reliable and available sources. This
is such an important issue that the World First Aids Day
(September 10th) was introduced in 2000 with the aim of

raising awareness about the importance of learning these
critical skills.

The first aids application, Khadem, designed by the Ira-
nian Red Crescent Society is a multimedia application that
provides critical and easy training for people, especially
students, to be used in emergencies. Familiarity with the
short-term training provided by this application is neces-
sary since our country is among the riskiest countries; ac-
cording to the statistics, Iran receives 8 out of 10 in terms
of the frequency of risks. Despite this, the preparation fac-
tor of households with regard to emergencies is only 9.3%,
which can be changed with such short-term training. Due
to this, the Iranian Red Crescent Society has decided to de-
velop the Khadem plan (which is a Persian acronym for
“ready family in disaster”) to raise the awareness of 25 mil-
lion households to cope with the crisis in a five-year plan.
Designing the first aid application Khadem was one of the
tasks performed as a subset of this plan.

2. Objectives

This study aimed to investigate how this educational
mobile app could contribute to improving high school stu-
dents’ awareness of first aids.

3. Methods

In this quasi-experimental study conducted in sum-
mer 2017, from among students who were studying in high
schools of Ahvaz, a city in the southwest of Iran, and had
a smartphone and knew how to work with it, 51 students
were selected as the sample of the study by simple random
sampling method. Before the intervention, their familiar-
ity and mastery of the first aids were initially measured us-
ing a 50-item test. Then, the software was offered to them
to be used. One month later, they were asked to take again
the 50-question test. In order to motivate and encourage
students to learn the educational content provided by the
application, some incentives and treats were considered
for those who had passed the test with the scores higher
than 75 (of 100). Moreover, the validity of the test was
confirmed by specialists of emergency medicine, forensic
medicine, and the faculties of Ahvaz Jundishapur Univer-
sity of Medical Sciences (in the southwest of Iran). The
reliability of the test was confirmed by the Cronbach’s al-
pha coefficient of 73%. In addition, the demographic infor-
mation of the participants such as gender, academic year,
type of cellphone, etc. was obtained. The students were
also asked some questions on satisfaction with the appear-
ance and content of the application and the provision of
other educational materials, especially the content of the
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course in the form of mobile application and so on. Fi-
nally, their scores were evaluated before and after the inter-
vention. Descriptive statistics (mean, standard deviation,
minimum, and maximum values) and inferential statistics
were used for data analysis. The data were subject to Spear-
man, Kruskal-Wallis, and Mann-Whitney tests using SPSS
v.22.

Khadem is an application that educates first aids and
increases awareness in critical situations such as natural
disasters and emergencies. The software was designed in
Persian in line with the Khadem plan (a Persian acronym
for “ready family in disaster”) by the Iranian Red Crescent
Society. This application can be installed on both Android
and iOS operating systems. With brief tutorials provided,
it can provide information that can even prevent certain
deaths during a crisis. Khadem consists of five sections
of training, preparation, emergency cases, exams, and the
introduction of health centers. In each section, a person
can be prepared to respond to specific situations using
short educational videos and descriptions. This training
section explains how a person responds when facing an ac-
cident. The most important injuries explained in this sec-
tion are the stroke, pulmonary resuscitation, heart attack,
child choking, bleeding, fractures, choking, burnings, poi-
soning, etc. The next section prepares the user for deal-
ing with natural disasters. One part of the preparation sec-
tion is related to pre-incident preparedness, and the other
part concerns the training required for the times of inci-
dent, landslide, fire, flood, earthquake, etc. In the emer-
gency cases, information is provided on essential first aids
before the emergency medical technicians arrive. For ex-
ample, in a few short sentences, it explains how to do the
necessary actions when an individual suffers from choking
before emergency medical technicians arrive. In the exam
section, questions are raised about the training provided,
which can be used to measure the user’s mastery of the
training (Figures 1 and 2). This application can be down-
loaded free of charge easily from Google Play and Bazar ap-
plications or transferred through Bluetooth and Wi-Fi op-
erating file exchange applications such as Share It, Zapya,
etc. Meanwhile, all necessary ethical considerations in-
cluding the respondents’ satisfaction and assurance about
the confidentiality of their opinions were observed in this
research.

4. Results

A total number of 51 students aged between 9 and 11,
including 30 boys and 21 girls, participated in this quasi-
experimental study (Tables 1 - 3). The present study showed
that students’ awareness of first aids was very low. Ac-
cording to the Wilcoxon test, the mean scores of knowl-

edge of the students in the intervention group increased
significantly after presenting the mobile application (P <
0.001). Spearman test showed that the increase in the level
of knowledge about first aids due to the application use
was not significantly correlated with the students’ age (P
= 0.612). According to the Kruskal-Wallis test, there was no
significant difference in the increased level of knowledge
about first aids due to the mobile application between the
ninth, tenth, and eleventh grade (school grades) students
(P = 0.865). According to the Mann-Whitney test, there was
no significant difference in the increased level of knowl-
edge about first aids due to the mobile application use
between girls and boys (P = 0.865). Moreover, 64.7% and
15.7% of the students assessed the application design as
good and bad, respectively, while 19.6% of them had no idea
about it. Table 4 presents the mean age and scores of stu-
dents before and after using the application, as well as the
difference in their scores (D) by gender and school grade.

Table 1. Demographic Information of the Students

Variables Number and Percentage of Students

School grade (academic year)

9 4 (7.8)

10 23 (45.1)

11 24 (47.1)

Total 51 (100)

Age

Male 30 (58.8)

Female 21 (41.2)

Total 51 (100)

Table 2. The Average Age of Students by Gender

Gender Mean ± SD Minimum Maximum

Male 16.43 ± 0.63 15.00 17.00

Female 16.33 ± 0.66 15.00 17.00

Table 3. Overall Age Information of Students

Minimum Maximum Mean ± SD

Age 15.00 17.00 16.3922 ± 0.63493

5. Discussion

The present study showed that students’ awareness of
first aids was very low, and the first aid application Khadem
designed by the Iranian Red Crescent Society significantly
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Figure 1. The Iranian Red Crescent Society (first aids)

Figure 2. Screenshots of the App

increased the students’ awareness of the principles of first
aids and relief supplies. In this regard, the results of this
study are consistent with those of Bakke et al. (12), Banfai
et al. (13), Banfai et al. (14), Bollig et al. (15), Meissner et al.
(16), Calicchia et al. (17), Dute et al. (20), and Gavali et al.
(21). More than 64.7% of the students expressed their sat-
isfaction with the format and the content of this program,
which is consistent with the results obtained by Albrecht
et al. (4), Gilavand and Shooriabi (5), and Parhizkar et al.
(6).

The majority of the students also believed that the first
aid application improved their access to educational mate-
rials in the field of first aids and their preparedness to deal
with incidents and natural disasters. In addition, they also
believed that smartphones and their accessories would
help them to have a more independent learning process.
Lastly, the students thought that it behooves teachers to

pay more attention to the use of smartphones in the class.
In this regard, the results are consistent with those of Al-
brecht et al. (4), Gilavand and Shooriabi (5), Wu et al. (19),
Jamal et al. (22), Schulz et al. (23), and Ozdalga et al. (24).

Due to various attractions, smartphones can be used
to increase knowledge and awareness. Although this tech-
nology is not formally included in school curricula in Iran,
it provides opportunities for students and teachers to use
various learning methods.

5.1. Conclusions

Due to the geographical, geological, and climatic con-
ditions and other natural factors, Iran is exposed to natu-
ral disasters and is one of the 10 most disaster-prone coun-
tries in the world. On the other hand, some unnatural dis-
asters (e.g., accidents, fires, industrial and workplace in-
cidents, etc.) annually threaten the lives of thousands of
Iranians. Undoubtedly, the prevention of such disasters
and accidents and observance of safety precautions are the
most necessary measures that need to be taken in order to
reduce the human and economic losses caused by them.
However, the readiness of the relief organizations and or-
dinary people, especially students, and their familiarity
with the methods and approaches of relief and assistance
to the injured should always be paid attention to in order
to help the injured at the earliest possible time with min-
imal financial costs and human losses. Due to the devel-
opment of information technology, traditional teaching
methods that are currently being implemented do not re-
spond to educational needs alone. Although this technol-
ogy is yet to be formally included in the curricula, due to its
many advantages and capabilities, the use of smartphones
in education is growing rapidly and provides an opportu-
nity for students to use various learning methods, espe-
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Table 4. The Average Age and Scores of Students Before and After Using the Applica-
tion and the Difference in Their Scores (D) by Gender and School Grade

School Grade Mean ± SD Min Max

Male

9

Age 15.00 ± 0.00 15.00 15.00

D 50.00 ± 4.24 53.00 47.00

Before 11.00 ± 2.83 13.00 9.00

After 61.00 ± 7.07 66.00 56.00

10

Age 16.00 ± 0.00 16.00 16.00

D 53.62 ± 12.84 72.00 23.00

Before 24.00 ± 15.29 66.00 5.00

After 77.62 ± 4.46 89.00 70.00

11

Age 17.00 ± 0.00 17.00 17.00

D 55.13 ± 15.91 72.00 25.00

Before 33.47 ± 20.32 70.00 12.00

After 88.60 ± 6.36 100.00 80.00

Female

9

Age 15.00 ± 0.00 15.00 15.00

D 58.50 ± 4.95 62.00 55.00

Before 10.50 ± 6.36 15.00 6.00

After 69.00 ± 11.31 77.00 61.00

10

Age 16.00 ± 0.00 16.00 16.00

D 55.40 ± 12.72 73.00 27.00

Before 24.70 ± 16.62 67.00 7.00

After 80.10 ± 5.07 94.00 76.00

11

Age 17.00 ± 0.00 17.00 17.00

D 53.00 ± 16.87 71.00 27.00

Before 37.22 ± 22.87 71.00 13.00

After 90.22 ± 6.87 100.00 81.00

cially in the field of first aid training, and in the near fu-
ture, the use of smartphones may completely eliminate the
monopoly of traditional teaching methods (textbooks and
lecture methods). Particularly, in areas such as medicine
within the culture and value system governing the Iranian
society, there may be ethical constraints for learning some
special medical issues in real life. Therefore, providing first
aid training according to the concerns of people in society,

especially students, requires careful planning and new ed-
ucational methods.

5.2. Suggestions

One can hardly claim to be able to completely learn
first aids just by reading a book or educational materials
on the Internet, newspapers, mobile educational applica-
tions, and other available resources. Providing both prac-
tical and theoretical training is of paramount importance.
Although any first aid learning is quite valuable, practicing
first aid techniques through scenarios, along with trainers,
increases self-confidence in doing first aids. It is suggested
that the same study be performed at a larger scale and on
other age groups and education levels in order to draw a
more accurate conclusion about the impact of this educa-
tional software on increasing other people’s awareness in
the field of first aid and their preparation for coping with
natural and unnatural incidents and disasters.

5.3. Limitations

The distribution of students and their low participa-
tion in this study were the major limitations of the study.

Footnotes

Conflicts of Interests: None.

Ethical Considerations: Ethical issues (including pla-
giarism, informed consent, misconduct, data fabrication
and/or falsification, double publication and/or submis-
sion, redundancy, etc.) have been completely observed by
the authors.

Funding/Support: Dezful University of Medical Sciences,
Dezful, Iran.

References

1. Lenson MS, Mills J. First aid knowledge retention in school children:
A review of the literature. Australasian J Paramedicine. 2016;3(1). doi:
10.33151/ajp.13.1.233.

2. Khatami M, Ziaie A, Aghamiri S, Ardalan A, Ahmadnejad E. [Assess-
ment of first aid training among student volunteers of Iranian Red
Crescent Society, 2007]. Iran J Epidemiol. 2010;6(1):10–7. Persian.

3. Haji ZM, Seyyed MM, Pishgooie A, Aliyari S. The effect of buddy aid
education packages on the wives of military personnel awareness
and attitude in the face with earth quake in 2013. Military Caring Sci.
2014;1(1):1–8.

4. Albrecht UV, Folta-Schoofs K, Behrends M, von Jan U. Effects of mobile
augmented reality learning compared to textbook learning on med-
ical students: Randomized controlled pilot study. J Med Internet Res.
2013;15(8). e182. doi: 10.2196/jmir.2497. [PubMed: 23963306]. [PubMed
Central: PMC3758026].

5. Gilavand A, Shooriabi M. Investigating the impact of the use of mobile
educational software in increase of learning of dentistry students. Int
J Med Res Health Sci. 2016;5(12):191–7.

J Compr Ped. 2019; 10(1):e67828. 5

http://dx.doi.org/10.33151/ajp.13.1.233
http://dx.doi.org/10.2196/jmir.2497
http://www.ncbi.nlm.nih.gov/pubmed/23963306
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3758026
http://comprped.com


Gilavand A

6. Parhizkar B, Obeidy WK, Chowdhury SA, Gebril ZM, Ngan MN, Lashkari
AH. Android mobile augmented reality application based on differ-
ent learning theories for primary school children. International Con-
ference on Multimedia Computing and Systems. Tangier, Morocco: IEEE;
2012. p. 404–8.

7. Gilavand A, Hosseinpour M. Investigating the impact of educational
spaces painted on learning and educational achievement of elemen-
tary students in Ahvaz, southwest of Iran. Int J Pediatr. 2016;4(2):1387–
96. doi: 10.22038/ijp.2016.6439.

8. Gilavand A, Jamshidnezhad A. The effect of noise in educational in-
stitutions on learning and academic achievement of elementary stu-
dents in Ahvaz, South-West of Iran. Int J Pediatr. 2016;4(3):1453–63. doi:
10.22038/ijp.2016.6500.

9. Gilavand A, Espidkar F, Gilavand M. Investigating the impact
of schools’ open space on learning and educational achieve-
ment of elementary students. Int J Pediatr. 2016;4(4):1663–70. doi:
10.22038/ijp.2016.6672.

10. Gilavand A, Gilavand M, Gilavand S. Investigating the impact of
lighting educational spaces on learning and academic achieve-
ment of elementary students. Int J Pediatr. 2016;4(5):1819–28. doi:
10.22038/IJP.2016.6768.

11. Gilavand A, Moosavi A, Gilavand M, Moosavi Z. Content analysis of the
science textbooks of Iranian junior high school course in terms of the
components of health education. Int J Pediatr. 2016;4(12):4057–69. doi:
10.22038/ijp.2016.7428.

12. Bakke HK, Steinvik T, Angell J, Wisborg T. A nationwide survey of first
aid training and encounters in Norway. BMC Emerg Med. 2017;17(1):6.
doi: 10.1186/s12873-017-0116-7. [PubMed: 28228110]. [PubMed Central:
PMC5322636].

13. Banfai B, Pandur A, Pek E, Csonka H, Betlehem J. [At what age
can children perform effective cardiopulmonary resuscitation? -
Effectiveness of cardiopulmonary resuscitation skills among pri-
mary school children]. Orv Hetil. 2017;158(4):147–52. Hungarian. doi:
10.1556/650.2017.30631. [PubMed: 28116931].

14. Banfai B, Pek E, Pandur A, Csonka H, Betlehem J. ’The year of first aid’:
Effectiveness of a 3-day first aid programme for 7-14-year-old primary
school children. EmergMed J. 2017;34(8):526–32. doi: 10.1136/emermed-
2016-206284. [PubMed: 28420689]. [PubMed Central: PMC5537527].

15. Bollig G, Wahl HA, Svendsen MV. Primary school children are
able to perform basic life-saving first aid measures. Resuscita-
tion. 2009;80(6):689–92. doi: 10.1016/j.resuscitation.2009.03.012.

[PubMed: 19386407].
16. Meissner TM, Kloppe C, Hanefeld C. Basic life support skills of

high school students before and after cardiopulmonary resuscita-
tion training: A longitudinal investigation. Scand J Trauma Resusc
EmergMed. 2012;20:31. doi: 10.1186/1757-7241-20-31. [PubMed: 22502917].
[PubMed Central: PMC3353161].

17. Calicchia S, Cangiano G, Capanna S, De Rosa M, Papaleo B. Teach-
ing life-saving manoeuvres in primary school. Biomed Res Int.
2016;2016:2647235. doi: 10.1155/2016/2647235. [PubMed: 27957491].
[PubMed Central: PMC5124447 publication of this paper].

18. Shooriabi M, Gilavand A. Investigating the use of smartphones
for learning purposes by Iranian dental students. World Fam Med.
2017;15(7):108–13. doi: 10.5742/MEWFM.2017.93024.

19. Wu R, Rossos P, Quan S, Reeves S, Lo V, Wong B, et al. An eval-
uation of the use of smartphones to communicate between
clinicians: A mixed-methods study. J Med Internet Res. 2011;13(3).
e59. doi: 10.2196/jmir.1655. [PubMed: 21875849]. [PubMed Central:
PMC3222168].

20. Dute DJ, Bemelmans WJ, Breda J. Using mobile apps to promote a
healthy lifestyle among adolescents and students: A review of the
theoretical basis and lessons learned. JMIRMhealth Uhealth. 2016;4(2).
e39. doi: 10.2196/mhealth.3559. [PubMed: 27150850]. [PubMed Cen-
tral: PMC4873621].

21. Gavali MY, Khismatrao DS, Gavali YV, Patil KB. Smartphone, the
new learning aid amongst medical students. J Clin Diagn Res.
2017;11(5):JC05–8. doi: 10.7860/JCDR/2017/20948.9826. [PubMed:
28658804]. [PubMed Central: PMC5483706].

22. Jamal A, Temsah MH, Khan SA, Al-Eyadhy A, Koppel C, Chiang MF. Mo-
bile phone use among medical residents: A Cross-sectional multi-
center survey in Saudi Arabia. JMIR Mhealth Uhealth. 2016;4(2). e61.
doi: 10.2196/mhealth.4904. [PubMed: 27197618]. [PubMed Central:
PMC4891571].

23. Schulz P, Sagheb K, Affeldt H, Klumpp H, Taylor K, Walter C, et al. Ac-
ceptance of e-learning devices by dental students. Med 2 0. 2013;2(2).
e6. doi: 10.2196/med20.2767. [PubMed: 25075241]. [PubMed Central:
PMC4084775].

24. Ozdalga E, Ozdalga A, Ahuja N. The smartphone in medicine: A review
of current and potential use among physicians and students. JMed In-
ternet Res. 2012;14(5). e128. doi: 10.2196/jmir.1994. [PubMed: 23017375].
[PubMed Central: PMC3510747].

6 J Compr Ped. 2019; 10(1):e67828.

http://dx.doi.org/10.22038/ijp.2016.6439
http://dx.doi.org/10.22038/ijp.2016.6500
http://dx.doi.org/10.22038/ijp.2016.6672
http://dx.doi.org/10.22038/IJP.2016.6768
http://dx.doi.org/10.22038/ijp.2016.7428
http://dx.doi.org/10.1186/s12873-017-0116-7
http://www.ncbi.nlm.nih.gov/pubmed/28228110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5322636
http://dx.doi.org/10.1556/650.2017.30631
http://www.ncbi.nlm.nih.gov/pubmed/28116931
http://dx.doi.org/10.1136/emermed-2016-206284
http://dx.doi.org/10.1136/emermed-2016-206284
http://www.ncbi.nlm.nih.gov/pubmed/28420689
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5537527
http://dx.doi.org/10.1016/j.resuscitation.2009.03.012
http://www.ncbi.nlm.nih.gov/pubmed/19386407
http://dx.doi.org/10.1186/1757-7241-20-31
http://www.ncbi.nlm.nih.gov/pubmed/22502917
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3353161
http://dx.doi.org/10.1155/2016/2647235
http://www.ncbi.nlm.nih.gov/pubmed/27957491
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5124447 publication of this paper
http://dx.doi.org/10.5742/MEWFM.2017.93024
http://dx.doi.org/10.2196/jmir.1655
http://www.ncbi.nlm.nih.gov/pubmed/21875849
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3222168
http://dx.doi.org/10.2196/mhealth.3559
http://www.ncbi.nlm.nih.gov/pubmed/27150850
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4873621
http://dx.doi.org/10.7860/JCDR/2017/20948.9826
http://www.ncbi.nlm.nih.gov/pubmed/28658804
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5483706
http://dx.doi.org/10.2196/mhealth.4904
http://www.ncbi.nlm.nih.gov/pubmed/27197618
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4891571
http://dx.doi.org/10.2196/med20.2767
http://www.ncbi.nlm.nih.gov/pubmed/25075241
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4084775
http://dx.doi.org/10.2196/jmir.1994
http://www.ncbi.nlm.nih.gov/pubmed/23017375
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3510747
http://comprped.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Figure 1
	Figure 2

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Conclusions
	5.2. Suggestions
	5.3. Limitations

	Footnotes
	Conflicts of Interests: 
	Ethical Considerations: 
	Funding/Support: 

	References

