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BackGround

Mobile phones have become an integral part of people’s daily 
lives, and this technology has emerged as a relatively new 
and innovative way of teaching health and providing health 
services.[1] According to the World Bank in 2015, about 99% 
of the world population have smartphones and in Iran in 2015, 
about 93% of the population is owned by mobile phones.[2,3]

Mobile phone has high adaptability to technological growth[4] 
and, on the other hand, is a useful tool for providing educational 
and health-care services.[5] Besides, the speed of teaching and 
learning by this device is high.[6]

The concept of mobile health (m-Health), which is based on 
communication devices, especially mobile, has emerged due to 
accessibility and availability of this technology for the general 
population.[7] M‑health offers new models of care outside 
the medical centers[8] and therefore reduces medical costs.[9] 
Patients can use mobile applications and health sensors to 
gain health information, prevent various diseases, track their 

physical activity,[10] as well as to monitor physiological markers 
related to their health.[11]

There are several apps in the field of telemedicine in Iran, 
but no official guideline exists for their development and no 
supervision by academic and research centers has been done 
in terms of verifying the scientific content or practicality of the 
apps. This study was conducted to review Persian-language 
apps in the field of medicine and health and fitness for the 
purpose of evaluating their content and their practical and 
technical specifications.
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MatErIals and MEthods

This study was approved by the ethical committee of National 
Research Institute of Tuberculosis and Lung Disease (NRITLD) 
with registration number IR.SBMU.NRITLD.REC.1396.336

A checklist was created to evaluate applications in Google 
Forms. The checklist included the app name, designer, 
application installation cost, number of downloads, target 
community, user score, scientific score, technical score, and 
scope of application. Bazaar App Store, as the largest source 
of Persian-language mobile applications, was used according 
to the classification available on the site, which included: (1) 
medicine and (2) health and fitness. The reason for using the 
Bazaar App Store is that it is the largest center for providing 
domestic Android Apps in the country.

Applications were downloaded and installed based on inclusion 
criteria: (1) available in the Bazaar App Store, (2) being in 
the category of medicine or health and fitness, (3) having 
a Persian-language developer, (4) the app should be active 
(5) have up-to-date content, and (6) the content of the app 
should be in coordination with the information provided on 
the site. Exclusion criteria included (1) the purpose of the app 
is not compatible with the content within the app, (2) number 
of installations <10, and (3) technical problem in installing or 
using the app. The apps were rated in terms of applicability, 
quality, and accuracy of scientific content by a scientific expert. 
Development and programming quality, user-friendliness, and 
design of the apps were evaluated by a technical expert. The 
ratings by our experts ranged from the weakest score 1 to 5, 
the best score.

The apps were divided into four main categories based on the 
developers, which include (1) nonhealth‑care organization, (2) 
individual app developers, (3) health‑care organization, and (4) 
university or academic research group.

First, a comparison was made between the user and expert 
ratings based on the group of developers. We obtained the 
mean score of the user for each developer and compared it 
with their mean technical and scientific scores.

In the next step, the apps were divided according to the type 
of payment into three categories free, paid app, and in-app 
purchase. Expert scoring was compared to user rating in each 
category.

Eventually, all applications enrolled in the study were classified 
according to their field of activity and content to show the main 
interest of the users.

All statistical analyses were performed using SPSS software 
ver. 25.0 (SPSS Inc., Chicago, Ill., USA) at a significance 
level of 0.05. The frequency of data was calculated, and 
MannWhitney statistical tests were used to compare the median 
score between two groups, KruskalWallis was used to compare 
the median score between three groups and more. Pearson and 
Spearman’s tests were used to examine the linear relationship 
between two quantitative variables.

rEsults

Of the total apps in the Bazaar App Store that were available 
for download, 112 apps were suitable for study and review, 
and the rest were excluded based on inclusion and exclusion 
criteria [Figure 1].

Statistical analysis of developers showed that 65.2% of them 
were related to the nonhealth‑care organization. 14.3% were 
individual app developers who designed the apps and 14.3% 
were developers of health‑care organizations. Only 6.3% of 
the apps were designed by universities and academic research 
centers. In total, 76.8% of the apps were in the field of medicine 
and 23.2% in the field of health and fitness [Figure 2].

The mean score given by the users was 4.22 out of 5.00. The 
same score given by the scientific reviewer was 3.52 and by 
the technical reviewer 3.35. A statistically significant difference 
was detected between the scores of users and experts as a whole 
(P < 0.0001) [Table 1].

Examining the rating of applications considering the 
developers showed that:
1. The mean score of users compared to the score of experts 

given to apps designed by health‑care organizations was 
not significantly different from each other [P = 0.096, 
Table 2]

2. The mean technical and scientific scores of apps designed 
by universities and affiliated research centers did not show 
a statistically significant difference [P = 0.644, Table 2]

3. The mean score of users compared to the score of experts 
given to apps designed by individual app developers showed 
a statistically significant difference (P < 0.0001) (user 
rating was higher than expert rating) [Table 3]

4. The mean score of users compared to the score of 
experts given to apps designed by the nonhealth-care 
organization showed a statistically significant difference 
(P < 0.0001) (user rating was higher than expert rating) 
[Table 2]

5. The studied apps were examined in the category of 
developers in terms of the median difference in user 
scoring and the total technical and scientific scoring, which 
did not show a significant difference [Table 2]

Table 1: Average score of users and scientific and 
technical rating

Rating Average P
Users rate 4.22±0.48 <0.0001
Scientific rate 3.52±1.01
Technical rate 3.35±1.22

3500 apps in bazaar
app store calssified as

"Medical" & "Health
and Fitness"

3338 apps were
ommited according

to the exclusion
criteria

112 apps were enrolled
in the study

Figure 1: Applications enrolling in the study
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6. Using the Pearson correlation coefficient,  the 
relationship between the variable “user score” and 
“scientific score” was investigated, and accordingly, 
there was a significant direct linear correlation 
between the two variables (R = 0.569 and P < 0.0001). 
Investigating the relationship between the two variables 
“user score” and “technical score” with Pearson 
correlation coefficient resulted in R = 0.272 and 
P = 0.004 and between the two variables “technical 
score” and “scientific score” resulted in R = 0.400 and 
P = 0.0001 [Table 3].

The correlation coefficient diagram of user rating and 
scientific scoring showed that users gave more points 
to apps with more acceptable scientific content. This 
indicates that users pay special attention to the content of 
applications [Graph 1].

Out of 112 apps, 77 were free, 30 were free with in-app 
purchase, and 5 needed to be bought [Graph 2].

In the comparison between users’ scores in three groups of 
free, free-in-app purchase, and apps that need to be paid for 
download using the KruskalWallis ranking statistical test, a 
significant difference was observed between the median scores 
of the three groups [P < 0.0001, Table 4].

In another comparison that was done using the MannWhitney 
statistical test on the score of apps, a two-to-two comparison 
between the groups of apps was done based on the payment 
method. The results reported a significant difference between 
the “free-in-app purchase” group compared to both the “free” 

and “pay-for-download” groups of the app [P < 0.0001, 
Table 5].

A classification was made based on the field of activity of 
the 112 Persian‑language apps in the Bazaar App Store. 
Results showed that the top six areas of activity of apps 
included general programs, online appointment scheduling 
and information of medical centers, nutrition and diets, drug 
information, physical activities, and home care [Graph 3].

In the next step, we observed the apps that were specially 
designed for a specific disease. Statistical analysis showed 
that they mainly worked in the field of women’s health, 
psychology, diabetes, and internal diseases, which were 
constantly updated, and their user interface was improving. 
After careful review of the apps, the findings showed that in 
the field of women, items were related to menstrual calendar 
adjustment, recording physical condition, preparation for 
pregnancy, prenatal care, gestational diabetes, health education 
and prevention of sexually transmitted diseases, and recording 
the user’s clinical symptoms. In the field of psychology, there 
was a wider application of telemedicine because having a tool 
for communication between physician and patient was enough 
to contact the patient, and verbal communication including 
telephone, voice and text message, and video contact with a 
psychologist was easily applicable.

For diabetic patients, applications provide general information 
such as diets, exercises that can be effective in controlling 
blood sugar[12], measuring body mass index, recording clinical 
symptoms including blood sugar, insulin dosage, and finally, 
the appointment of a specialist and the address of medical 
centers for diabetic patients was designed.

Table 2: Average score of user and scientific and technical rating according to the developer

Developer Average P

User rate Scientific rate Technical rate
Health‑care organization 3.96±0.61 3.37±0.90 3.26±1.27 0.096
University or academic research group 4.50±0.18 4.34±0.61 3.96±0.90 0.644
Individual app developer 4.28±0.50 3.04±0.94 3.03±1.26 <0.0001
Nonhealth‑care organization 4.24±0.45 3.58±1.03 3.39±1.22 <0.0001
P 0.057 0.017 0.421

Figure 2: Percentage of applications in the study according to classification Graph 1: Correlation coefficient between user rate and scientific rate
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Applications related to gastrointestinal diseases provided only 
general information such as drugs related to gastrointestinal 
problems.

The results of applications developed for students as target 
group showed that a total of six apps existed, and the 
satisfaction of students from these apps is listed in Table 6.

dIscussIon

The purpose of telemedicine is to provide medical services 
to applicants. The results of this study showed that the 
main activities of telemedicine in Iran are summarized in 
providing general information, scheduling appointments, 
diets and nutritional advices, drug information, physical 
activities, and home care advices. Due to the lack of 
standardization of this branch of health services, most 
apps are nonspecifically designed and have weaknesses. 
Of course, the security of these apps still needs to be 

discussed. Here, we examine the characteristics of these 
telemedicine apps.

The definition of telemedicine can be expressed as the use of 
technology in medicine.[13] One of the main uses of this new 
method is nowadays referred to as “M-Health” which is using 
mobile phones and applications to perform health and medical 
services. Design of these applications can vary according to 
the purpose of their use, from conveying general knowledge 
to performing virtual visits in special situations such as 
coronavirus pandemic.

The results of this study showed that in Iran, most apps are 
generally designed with less specificity. The main purpose 
of these apps is to simply facilitate access to basic medical 
information about a disease. However, we have seen that in 

Table 3: Table of correlation coefficient between user and 
scientific and technical rating

User 
rate

Scientific 
rate

Technical 
rate

Medical
User rate

Correlation coefficient 0.461 0.226
P 0.0001 0.36

Scientific rate
Correlation coefficient 0.461 0.328
P 0.0001 0.002

Technical rate
Correlation coefficient 0.226 0.328
P 0.36 0.002

Table 4: Comparison of user rating according to the payment method

User rate Mean±SD Median IQR P
Costumer cost

Free 4.38±0.24 4.50 0.30 <0.0001
Free with in-app purchases 4.49±0.21 4.40 0.30
Paid app without in-app purchases 4.36±0.23 4.20 0.50

SD: Standard deviation, IQR: Interquartile range

Table 5: Two by two comparing of user rates according to the payment method

User rate Mean±SD Median IQR P
Costumer cost

Free 4.38±0.24 4.50 0.30 <0.0001
Free with in-app purchases 4.49±0.21 4.40 0.30

Costumer cost
Free with in-app purchases 4.49±0.21 4.40 0.30 <0.0001
Paid app without in-app purchases 4.36±0.23 4.20 0.50

Costumer cost
Free 4.38±0.24 4.50 0.30 0.104
Paid app without in-app purchases 4.36±0.23 4.20 0.50

SD: Standard deviation, IQR: Interquartile range
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Graph 2: Application classification based on the payment
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this area, the lack of technical support and updating and not 
conveying useful evidence-based medical information to users 
has caused people to become discouraged from using them; 
therefore, they return to receiving information from the doctor 
in traditional face-to-face methods.

One of the main goals of telemedicine is to examine the 
patient remotely.[14] However, this possibility has not yet been 
available due to the existing restrictions, such as the protection 
of patient privacy and limited access to the tools needed for 
examination. In addition, due to the lack of permits for virtual 
visits by the Ministry of Health and Medical Education, the 
use of “telemedicine” in the Iranian health system still has a 
long way to go to find its practical position, and therefore, 
telemedicine is currently limited to general information and 
services.

According to the present study, most telemedicine apps in Iran 
are provided by nonspecialist developers. Similarly, a study by 
American Telemedicine Association (ATA) found that most of 
the applications available in app stores around the world were 
also developed by nonproprietary developers. Based on these 
results, ATA decided to develop a framework for designing 
telemedicine-related applications to unify the apps available 
to users. This framework was obtained through repetition, 
experience, trial, and error, and eventually, a guideline was 
developed by the ATA which helps to improve the quality of 
applications.[14]

In Iran, some activities in the field of telemedicine have 
been carried out for communication between physician and 
patient.[15,16] However, the number of these activities is very 

small compared to the total existing apps. Many apps provide 
medical services, but not all of them are supported by certified 
medical centers to help gain the trust of patients. This is one of 
the most important factors for the success of telemedicine apps.

Our study also showed that the apps that were more practical 
and user-friendly and were up-to-dated regularly were more 
often downloaded. As a result, providing a comprehensive and 
appropriate guideline by the Ministry of Health for designing 
telemedicine apps can help improve the design and content of 
the available telemedicine apps in Iran.

Application cost is an important barrier to the use of most 
applications by patients. Usually, at the beginning, the 
providers offer their apps to the users for free, then according to 
the feedback received from users and assessing their opinions, 
the scientific content of the app will be updated and improved. 
Finally, some or all services provided by the application may 
be available through payment. According to our results, the 
majority of users tend to use free services and the use of apps 
that require payment to download is low. This is considered an 
issue in developing countries and deters the patients from using 
the application on a regular basis since patients are charged 
for availability of some essential options which is usually not 
affordable by everyone.[17]

Considering the scores given by users, there is indeed a 
statistically significant difference between the scores given to 
free apps and the other two groups of “free, in-app purchase,” 
and “payment for downloading,” but practically, the difference 
between the scores was not meaningful.

According to the topic of the program, more programs were 
used that had more specialized content for the patient. In other 
words, if an application is specially designed for a disease 
that the patient has, the patient will feel freer to interact with 
it and will gain more information from it, and eventually will 
be more satisfied with using it.

Users rate the app based on their needs, so “users’ score” can 
be considered as a valid scale to check the performance and 
content of an app. In our study, examining the correlation 
coefficient between users’ scores and the scientific score 
showed that users gave higher scores to apps with more 
acceptable scientific content. Moreover, we saw a lower 
correlation coefficient between users’ score and technical score, 
which shows that the patients pay less attention to technical 

Table 6: Medical student’s comments for the specific medical‑related apps

App name Number of comments Number of unsatisfied comments Percent
App Kitab 22 2 9.09
Tebcase 177 31 17.51
Termelo 36 1 2.78
Appokerats 66 2 3.03
Amoozesh Modavem Jame’eh Pezeshki 295 154 52.20
Dictionary Pezeshki Takhasosi 22 1 4.55
Total 618 191 30.91
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Graph 3: Top 6 Persian health‑related apps
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quality of the applications, and the content of an application 
is more important.

One of the main concerns of patients using telemedicine 
systems is the confidentiality and security of the platforms. 
Since the function of these systems is based on transmitting 
sensitive personal information of the users, patients may 
not feel free to give full information about their situation. 
Therefore, all interactions through these systems must 
initially be approved by the user of telemedicine apps. For 
this purpose, informed consent of the telemedicine service, 
especially prepared and adjusted by lawyers so that no rights 
are violated, must be signed by the users before any information 
transfer. Furthermore, confidentiality and the fact that patient 
information is not misused is one of the important issues 
that should be mentioned by developers.[18] All legal aspects 
should be informed to the patient from the beginning of app 
installation and communication should begin with the complete 
consent of the patient. However, none of the apps reviewed in 
this study took the necessary measures to cover these issues, 
and this may be an important obstacle in the success of these 
applications.

Having no standard framework for the preparation of apps and 
also no legal and judicial support for physicians and patients 
are also considered weaknesses of this system. Hence,special 
attention should be taken into consideration for preparing 
guidelines and standards for taking care of legal issues  of 
patient management.[14,18]

In Iran, due to political and economic issues, we face 
restrictions on the use of the necessary infrastructure.[19] 
Restrictions on the use of various app stores, including the 
Apple app store, have virtually eliminated a large portion of 
mobile users running iOS. Therefore, most developers have 
tended to design Android apps and present them in domestic 
app stores. Fortunately, with the advent of the Progressive 
Web App, this problem has largely been resolved and access 
of IOS mobile phone users to these platforms has been made 
possible.[20]

conclusIon

In general, several factors should be considered to have 
a useful and effective telemedicine application. Having a 
proper design team, medical professionals who are familiar 
with information technology, and the support of research and 
treatment centers can be involved in the effectiveness of the 
app. Therefore , giving proper education about telemedicine  
to patients , and keeping in mind about the laws for patients 
privacy, and their rights, can encourage the physicians to 
use a medicine  in larger extend  as general public health  
programe. The sum of these conditions can make the position 
of telemedicine in Iran valuable.
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