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Introduction: Digital health technologies are transforming healthcare 
delivery globally. The purpose of the current study was to identify and map 
the current status of digital health applications in Iran through providing 
graphical/tabular classifications on the studies conducted in this field. 

Material and Methods: Following PRISMA guidelines, relevant English-
language papers on digital health in Iran published from 2012 until 2023 in 
online scientific databases, including PubMed, Scopus, Web of Science and 
IEEE Xplore were screened. A total of 97 papers were selected for data 
extraction data including digital heath technologies, medical fields, 
application areas and users.  

Results: The number of publications has grown considerably since 2016. 
The most common digital health technologies were artificial intelligence 
including machine learning (34%), mobile health (25%) and telehealth 
(16%). These were mostly applied in infections (16%), 
nutrition/metabolism disorders (13%), mental health (20%) and cancers 
(12%). The key application areas were education (21%), therapy (16%) and 
diagnosis (15%). The primary users were patients (45%) and healthcare 
professionals (42%). 

Conclusion: Digital health studies in Iran are continuously evolving. The 
activities are focused on a few technologies like artificial intelligence, with 
applications in diverse medical subfields for objectives like education and 
diagnosis. These results help identify research gaps and future directions for 
advancing digital health in Iran.  
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INTRODUCTION 

Digital health is an emerging field of research that 
studies the application of digital technologies in 
healthcare [1]. Services provided in this field are 
growing rapidly and quickly changing the way 
healthcare services are delivered. Telehealth visits 
have increased significantly with the COVID-19 
pandemic, causing the rate of video visits to multiply 
within just a few weeks [2]. Digital health 
technologies (DHTs) are transforming the 
development and delivery of health-related products 
and services, and significantly changing how diseases 
are prevented, diagnosed, and treated [3]. Some of 
the most important technologies and components of 

the digital health ecosystem include e-health, m-
health, health 2.0, telehealth and telemedicine, public 
health surveillance, personalized medicine, health 
promotion strategies, self-tracking, wearable devices, 
sensors, genomics, medical imaging, and information 
systems [1]. 

In 2020, the World Health Organization introduced a 
Global Strategy on Digital Health for the years 2020-
2025 [4]. The vision of this strategy is to improve 
health for everyone and everywhere by accelerating 
the development of appropriate, affordable, scalable 
and sustainable digital health solutions that can be 
quickly deployed for epidemics and pandemics [4]. 
Also, with the increasing demand and costs of 
healthcare, and given the role of digital technologies 
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in reducing costs and providing greater access to 
health services, the use of health technologies is 
expected to increase and more innovations are likely 
to emerge [5]. However, many healthcare providers 
in developing countries have so far benefited less 
from these advances [6].   

Several studies have reviewed the applications of 
digital health technologies in various domains 
including controlling the COVID-19 pandemic [7], 
rheumatology [8], cardiovascular diseases [9], and 
obesity care [10]. Additionally, one study 
investigated the applications of digital health 
technologies in Ethiopia [5]. These studies reported 
various digital health applications. So far, no study 
has provided an overview of digital health 
applications in Iran. The aim of this study is to review 
the studies related to digital health in Iran and 
identify and map the status of utilizing digital health 
technologies in Iran by providing tabular and 
graphical categorizations of digital health 
technologies and objectives for their applications. 

MATERIAL AND METHODS 

The method used in this study was a systematic 
mapping, which is often the starting point for 
researchers to conduct primary studies or with 
systematic reviews [11]. The method presented by 
Petersen et al [12] was used, which includes four 
steps of "defining research questions", "data 
collection", "data extraction", and "mapping process" 
(Fig 1). Details related to each of these steps are 
stated below. 

 

Fig 1: Systematic mapping process [12] 

Defining research questions 

Based on the objective of the systematic review, the 
selected studies will be analyzed to answer the 
following research questions (RQs): 

RQ1: What digital health applications have been 
developed? 

RQ2: For which medical sub-fields has digital health 
technology been used? 

RQ3: For what purpose has digital health technology 
been used in medical sub-fields? 

RQ4: For what users is digital health technologies 
used? 

Data collection 

To answer the research questions, required data 
were collected from the selected studies. The search 
strategy and article selection method are described 

below. 

Identification process (developing search strategy and 
performing search) 

To search for relevant articles, we first determined 
the keywords. Then, the search strategy was 
developed based on them, and finally the databases 
for searching were selected. To determine the 
keywords, definitions from the World Health 
Organization [4] and the US Food and Drug 
Administration [13] regarding digital health were 
used. The technologies selected for this review 
included mobile health, telehealth, electronic health 
records (EHR), telemedicine, health information 
technology, wearable devices, digital health software 
applications, artificial intelligence (including 
machine learning), genomics, computing sciences in 
big data, cybersecurity and wireless medical devices. 
Three sets of keywords along with their synonyms 
were selected as shown in Table 1. The search 
strategy was Set1 AND Set2 AND Set3 (Table 1). 

Table 1: Keywords and synonyms 

Set1 digital OR mobile OR smartphone OR "cell 
phone" OR "short message service" OR sms OR 
"tele-health" OR telehealth OR "tele-medicine" 
OR telemedicine OR "e-health" OR eHealth OR 
remote OR "electronic health record" OR cloud 
OR robotics OR blockchain OR "artificial 
intelligence" OR genomics OR "big data" OR 
cybersecurity OR wireless OR wearable OR 
"machine learning" OR "deep learning" OR 
"virtual reality" OR "augmented reality" 

Set2 medic* OR health* OR hospital OR clinic* OR 
disease 

Set3 Iran 

The PubMed, Web of Science, Scopus and IEEE Xplore 
databases were searched to access relevant articles. 
The search strategy for each database is shown in 
Supplementary file Table 1. 

Selection process (screening and selecting relevant 
articles) 

The search was conducted on January 12, 2023. After 
searching the databases, 17479 articles were 
retrieved. EndNote software was used for reference 
management. In the first step, duplicate articles were 
removed, leaving 9766 articles. After that, article 
selection was done in two stages. In the first stage, 
titles and abstracts of articles were reviewed based 
on the inclusion and exclusion criteria (Table 2), and 
articles that did not meet the intended criteria were 
excluded. In the second stage, the full text of the 
remaining articles was studied. Articles were 
selected that evaluated and applied one of the digital 
health technologies for a specific disease or medical 
field. Also, review articles and cases where the full 
text was not available were removed from the list of 
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articles (Fig 2). 

Table 2: Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 
Articles related to 
implementation and 
development of digital 
health technologies for a 
specific disease or medical 
field 

Review and conference 
articles 

English language articles 
Articles whose full text 
was not available 

 

Fig 2: PRISMA flowchart for study screening and selection 

Data extraction 

In this stage, the required data to answer the research 
questions were extracted from the articles. To extract 
the required information, a data collection form was 
used. This form was designed in Microsoft Excel and 
included the article title, year, study design, digital 
health technology, disease, disease group, user, 
application area and affiliations.  

Mapping process (classifying and analyzing 
results in a systematic map) 

The findings for each research question were 
classified and the results were presented in tables 
and charts. Various types of charts were used for 
mapping the findings to gain a better understanding 
of research trends in the digital health field. Relevant 
data for the research questions were extracted from 
the selected articles and recorded in the data 
collection form. Excel software and various charts 
were used to record the data and answer the research 
questions. 

RESULTS 

The results were categorized based on the research 
questions and then displayed in tables or charts. 
Ninety-seven papers [14-110] met the inclusion 
criteria.  

RQ1: Digital health technologies 

Categorizing the articles based on digital health 

technologies shows that most applications were in 
the categories of artificial intelligence (34.02%), 
Mobile health (24.74%), and Telehealth (14.43%). 
Among these, applications related to Gamification 
and Robotics were less common compared to other 
applications (Fig 3). 

 

Fig 3: Bubble chart of digital health technologies  in different 
years 

Fig 3 shows the annual increase in studies related to 
digital health from 2012 to 2022. It seems that until 
2016 the number of studies in this field was very low. 
After that, especially from 2020 onwards, a 
significant increase in the number of articles is 
observed. Applications related to artificial 
intelligence especially machine learning and mobile 
health have experienced significant growth since 
2020. 

RQ2: Medical sub-fields 

The number of studies related to the use of digital 
health applications in 15 medical sub-fields is shown 
in Fig 4. MeSH was used to categorize the studies into 
medical sub-fields. Most digital health studies were 
related to the medical sub-fields of psychiatry and 
psychology (19.59%), infections (16.49%), 
nutritional and metabolic (13.40%) and neoplasms 
(12.37%) (Fig 4). Also, the least applications were for 
the sub-fields of eye, respiratory tract and immune 
system, each with one article. 

 

Fig 4: Bubble chart of digital health technologies and 
medical sub-fields 

Fig 4 shows that Mobile health technology has been 
used more in diseases of the Nutritional and 
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Metabolic and Psychiatry and Psychology groups. 
Also, artificial intelligence has been used more in the 
Infections and Neoplasms groups. 

RQ3: The application areas of digital health 
technologies 

Digital health applications were created to cover one 
of the following areas: education, therapy, diagnosis, 
prognosis, self-care, preparation, quality of life 
improvements, prevention and follow up. The most 
applications were related to education (21.19%), 
therapy (16.10%) and diagnosis (15.25%). Also, the 
least applications were related to follow up (4.24%), 
prevention (5.08%) and quality of life improvements 
(5.93%). Some articles were categorized into 
multiple areas. For example, article [36] used remote 
monitoring to reducing complications in heart failure 
patients, reducing their readmission rate and costs. 
This article was categorized into both follow up and 
self-care areas. 

 

Fig 5: Bubble chart of digital health application areas 

Fig 5 shows the application areas of different digital 
health technologies. Mobile health technology has 
been mostly used for education and therapy. Also, 
artificial intelligence has been mostly used for 
prognosis and diagnosis. Telehealth has been mostly 
used for education and self-care. Moreover, some 
digital health technologies in all the selected papers 
have only been used in one area. These technologies 
were GIS, HER and Robotics. GIS technology was used 
for prevention, EHR technology for preparation, 
Robotics technology for therapy and Gamification 
technology for education. 

RQ4: Users of digital health technologies 

Users of the digital health technologies were 
identified and categorized based on the descriptions 
provided in the studies. Various users for digital 
health applications including patients, healthcare 
professionals, policy makers, people and caregivers 
were identified. Healthcare professionals include, for 
instance, nurses, physicians, and other clinical staff, 
whereas caregivers are parents or other family 
members who provide care. Patients referred to the 
recipients of healthcare services, which could include 
both clients and general patients. The general public 

or individuals of the community who were the focus 
of population health efforts were referred to as the 
people category. Policy makers included government 
officials or other administrative stakeholders 
involved in health policy and decision-making. Some 
studies were designed for two or more of these users. 
Most applications were designed for patients 
(44.55%) and healthcare professionals (41.58%). 
Also, the least applications were developed for use by 
caregivers (1.98%) and people (4.95%). 

 

Fig 6: Bubble chart of digital health technology users 

As shown in Fig 6, most Mobile Health and Telehealth 
applications were designed for patients. Moreover, 
artificial intelligence applications were mostly 
developed for healthcare professionals. Among the 
selected articles, there were two articles in 
Telehealth technology that developed to caregivers. 
One article was about supporting parents of children 
with autism spectrum disorder during the COVID-19 
pandemic [40] and the other article was about 
providing training to families of patients with 
traumatic brain injury [30].  

 

Fig 7: Bubble chart of digital health application areas and 
users 

As shown in Fig 7, the majority of digital health 
applications developed for patients are primarily 
concentrated in the areas of education, therapy, and 
self-care. Furthermore, the most of applications 
pertaining to diagnosis and prognosis are designed 
specifically for healthcare professionals. Conversely, 
for people and caregivers, the predominant focus lies 
within the realm of educational applications. 

DISCUSSION  

Mapping the current status of digital health 
technology publications in Iran based on the research 
questions indicates that overall, digital health studies 
in Iran are continuously evolving. The number of 
studies surged fivefold from 2016 to 2022 (from 6 
papers in 2016 to 30 in 2022), indicating that digital 
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health technologies are a hot topic of interest for 
researchers in Iran and are expected to experience 
significant growth in the coming years. This increase 
in studies in this field can be attributed to the 
considerable growth of technologies such as artificial 
intelligence including machine learning and the 
application of technologies such as mobile health to 
address health challenges in Iran. According to the 
review, there has been a noticeable increase in digital 
health adoption and research in Iran in recent years. 
However, publications remain concentrated around 
certain technologies like artificial intelligence 
specially machine learning and objectives like 
education and diagnosis. Patients and medical 
professionals are the primary users of technology, 
even though a variety of medical fields are targeted. 
There are gaps in exploring emerging solutions like 
robotics and involving broader user groups. In the 
following, the discussion is presented for each 
research question. 

RQ1: Digital health technologies 

More than 75% (73 out of 97 papers) were related to 
the three technologies of artificial intelligence, mobile 
health and telehealth. Telehealth is defined as the use 
of medical information exchanged electronically from 
one location to another to improve patient health 
[111]. One of the main types of this technology is 
mHealth or mobile health, which is the use of mobile 
phones and applications to provide health and 
medical services [112]. In this study, mobile health 
was considered separately from telehealth due to the 
large number of papers. Therefore, in a broader 
perspective, most of the articles were related to two 
technologies of telehealth and artificial intelligence in 
Iran. Other technologies such as gamification and 
robotics have attracted little attention. Gamification 
is an effective educational tool that increases the 
quality of education, creates motivation and 
enthusiasm, and fosters a sense of competition in the 
target community [113]. Also, robotics can be used in 
surgery, rehabilitation, communication with 
infectious patients, and caring for the elderly, 
children and people with disabilities at home or in the 
hospital [114]. It seems that more attention should be 
paid to all types of digital health technologies and 
their applications in Iran, and studies should move 
away from focusing on a few specific technologies 
towards diversified technologies and leveraging their 
benefits. 

RQ2: Medical sub-fields 

Mobile health technology was mostly used for 
nutritional and metabolic and psychiatry and 
psychology diseases. Also, artificial intelligence 
especially machine learning was mostly used for 
infections and neoplasms diseases. MeSH was used to 
categorize the diseases. Papers on diseases in the 
groups immune system diseases, respiratory tract 

diseases and eye diseases were much lower than the 
above groups. Also, groups such as endocrine system 
diseases and skin diseases were not present in the 
selected papers. Given the considerable increase in 
the number of studies in this field in Iran, especially 
since 2020, it is likely that in the coming years we will 
see the use of digital health technologies in more 
subfields of health and medicine. 

RQ3: The application areas of digital health 
technologies 

Digital health technologies were mostly used for 
education, therapy and diagnosis. Among these, 
telehealth was mostly used for education and self-
care. One of the main purposes of telehealth is remote 
patient examination [115]. But the results of this 
mapping showed that it was less used in this area. 
The reasons can be the limitations such as 
maintaining patient privacy and limited access to the 
necessary examination tools in Iran [112]. In the 
Therapy field, the use of EHR can enable personalized 
medicine. For example, 3D printing can be used to 
produce custom doses for a specific patient. Also, 
drones can be used to improve access to medications 
and treatments, especially for people with mobility 
challenges or in locations with poor access [116].  

RQ4: Users of digital health technology 

Most applications were created for use by patients 
(45 out of 97 papers) and healthcare professionals 
(42 out of 97 papers). The majority of educational 
applications are developed for patients, whereas 
diagnostic applications are primarily developed for 
healthcare professionals. Regarding technologies, 
applications of mobile health and telehealth 
technologies were mostly created for patients. Most 
papers that addressed applications of technology for 
healthcare professionals were in the artificial 
intelligence subfield (28 out of 42 papers). In other 
technologies including telehealth, healthcare 
professionals were less often the main users of 
applications. The reasons can be the lack of 
familiarity of healthcare professionals with 
technologies and the lack of cultural fit or motivation 
to use new tools [117]. Healthcare professionals 
resist the use of Telehealth which may be due to a 
sense of threat from this technology, reduced 
autonomy, and indirect costs associated with it [5]. 

Research limitations 

There were some limitations for selecting the papers 
for this study: 1) Only papers written in English were 
considered. There may be more related studies in 
other languages, especially Persian, that were not 
considered. 2) The selected papers belonged to the 
four main databases (Scopus, Web of Knowledge, 
PubMed, and IEEE). Other databases including 
Embase, ScienceDirect, etc., were not considered. 3) 
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Work on this study began in 2022. Its completion 
took close to one year. Therefore, 2023 papers were 
not considered as the tables and charts were ready. 

CONCLUSION  

This systematic mapping provided an overview of the 
current status of digital health applications in Iran. 
The most common technologies were artificial 
intelligence especially machine learning, mobile 
health, and telehealth. These were mainly applied in 
the areas of infections, nutrition/metabolism, mental 
health, and cancers. The technologies were primarily 
used for education, diagnosis, therapy, and prognosis. 

The review highlights some key areas for further 
digital health development in Iran. More high-quality 
studies like randomized controlled trials are needed 
to build robust evidence on digital health 
interventions. There is potential for expanding the 
application of technologies like robotics and 
gamification that currently have limited use. The 
technologies could also move beyond a select few 
medical fields like infections and address a wider 
range of health priorities in Iran. In terms of 
application, the use of telehealth for remote 
consultations could be enhanced by overcoming 
challenges like limited examination tools. 

Overall, digital health is still in the growth phase in 
Iran but holds significant promise. Addressing the 

existing gaps and leveraging innovations in this field 
can help Iran confront its health challenges and 
improve healthcare access and quality. The findings 
provide insights on focus areas to guide further 
research, investments and policies to optimize digital 
health implementation in the country. 
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