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Introduction: The COVID-19 pandemic has had a profound impact on Iran 
and numerous other nations, resulting in a surge in infections and fatalities. 
In response to the COVID-19 crisis, a range of policies and initiatives were 
enacted, including the deployment of telehealth services. This study aims to 
outline the requirements for establishing an all-encompassing platform 
capable of delivering telemedicine services in Iran. 

Material and Methods: This cross-sectional study was carried out using a 
researcher-made electronic questionnaire during the period of July to 
August 2022. All experts in the field of medical informatics and health 
information systems based in three provinces (Kermanshah, Kerman, and 
West Azerbaijan) were contacted to fill out the questionnaire, 15 
participants completed and returned the questionnaire. Data were analyzed 
by SPSS using descriptive statistics. 

Results: The requirements for the design and implementation of the 
systems could be divided into internal (technical and infrastructural, 
security-legal, and environmental), and external categories (technical and 
infrastructural, and security-legal). The majority of internal and external 
requirements were related to technical and infrastructure aspects, 
accounting for 83% and 95%, respectively. 

Conclusion: Telemedicine development tools are available to enhance 
healthcare services in Iran, but there is a need to strengthen the 
infrastructure and technical equipment to enable the utilization of this 
technology for improving therapeutic and educational objectives within the 
healthcare system.  
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INTRODUCTION 

Access to high-quality health services is needed to 
maintain the health of society. The health system has 
always taken effective steps to improve the level of 
health and improve its clinical and financial results in 
order to benefit from the latest achievements and 
technologies [1]. Telemedicine has been one of the 
technologies that have increased the effectiveness of 
healthcare by reducing patient burdens, such as the 
need to travel for specialized care services (such as 
visits to offices), improving continuity of care, and 
enabling remote healthcare for conditions like 

COVID-19 [2]. In developing countries, which often 
face numerous challenges such as limited financial 
resources, scarcity of doctors and specialists, 
inadequate road and transportation facilities, 
telemedicine can provide a viable solution to enhance 
the quality of health services [3]. For this reason, 
nowadays, healthcare companies have taken steps 
towards friendly, efficient, and robust remote 
medical systems [4]. Additionally, these companies 
have utilized telemedicine technology in various 
forms, including teleconsultation, tele-education, 
remote home care, teleradiology, and telesurgery [5]. 
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Despite the numerous benefits of telemedicine 
systems and technological advancements in this field, 
there are always obstacles and challenges to 
implementing and adapting to telemedicine systems. 
Some patients, specialists, and medical organizations 
are among the inhibiting factors in the development 
of telemedicine [1]. Some healthcare professionals, 
although in need of new technologies such as 
telemedicine, still resist accepting it [2].  

Furthermore, integrating these systems with existing 
hospital systems may pose challenges and, at times, 
may not be feasible [3]. Legal considerations such as 
patient privacy and maintaining the confidentiality of 
medical data are also among the significant obstacles 
in implementing telemedicine systems [4]. A survey 
study conducted in 2012 identified some cultural, 
managerial, technical, and regulatory barriers to 
implementing telemedicine systems [5]. In several 
studies, technical requirements have been reported 
as an important factor in the implementation and 
non-utilization of telemedicine systems [6-12]. In 
addition to the mentioned barriers, developing 
countries also face challenges in establishing 
telemedicine systems due to inadequate 
communication infrastructure, such as a lack of 
suitable internet speed [13]. 

The current century has witnessed the 
transformation of the COVID-19 disease into a global 
crisis. The meaning of crisis is a sudden, increasing, 
and unpredictable event that requires extraordinary 
and fundamental measures to deal with it. During this 
crisis, significant economic and social damages have 
affected people worldwide [14, 15], and the health 
sector and patients have not been exempted from 
this. During the COVID-19 pandemic, many in-person 
patient visits were canceled in order to reduce virus 
transmission and protect the health of healthcare 
providers and the general public. By creating a 
telemedicine platform, it is possible to overcome 
many of these obstacles. A telemedicine platform is a 
technological infrastructure that enables virtual, 
private, secure, and high-quality medical 
consultations [16]. Today, there are multiple 
telemedicine platforms available for healthcare 
providers and patients [17]. Telemedicine platforms 
can be established in numerous provinces or states of 
a country and serve medical institutions at all levels 
[18, 19]. So far, telemedicine platforms have achieved 
real-time collaboration between medical institutions 
from different regions or countries in areas such as 
pediatric problems [20], skin diseases [21], 
neurosurgery [22], and diabetes [23]. Considering 
that each country has different organizational 
structures, insurance policies, information 
technology infrastructure, economic situation, 
culture and distinct values, the factors affecting 
telehealth may be different. Therefore, before 
designing and implementing a telemedicine platform 
and considering the importance of telemedicine 

during the current pandemic in Iran, this study 
intends to outline the requirements for establishing 
an all-encompassing platform capable of delivering 
telemedicine services. 

MATERIAL AND METHODS 

Study population and sample 

The present study was a cross-sectional study. The 
studied population included medical informatics and 
health information system experts in the three 
provinces of Kermanshah, Kerman, and West 
Azerbaijan. All experts in the field of medical 
informatics and health information systems based in 
three provinces (Kermanshah, Kerman, and West 
Azerbaijan) were contacted to fill out the 
questionnaire, 15 participants completed and 
returned the questionnaire. Given their significant 
involvement in the design, implementation, and 
establishment of telemedicine platforms, we selected 
them as the primary participants in this study. After 
submitting the approval obtained from the ethical 
committee of Kermanshah University of Medical 
Sciences (KUMS), the questionnaire was sent to the 
emails of all medical informatics and health 
information system experts in these provinces. 

Questionnaire development 

The data collection instrument employed for this 
study was a custom-designed questionnaire created 
by the researchers. After consulting with five medical 
informatics professionals and reviewing various 
relevant literature [1-3], the questionnaire was 
created. These professionals had seven years of 
average work experience in the medical universities 
in Iran. Finally, the questionnaire was organized into 
four sections: 

1. Demographic Information and General 
Telemedicine Questions: The first section 
included three questions about the 
demographic background of the experts and 
five general questions about telemedicine . 

2. Technical and Infrastructural Requirements: 
In the second section, respondents were 
asked to assess technical and infrastructural 
requirements. 

3. Security-Legal Considerations: The third 
section focused on security and legal aspects 
related to the implementation of a 
telemedicine platform. 

4. Environmental Factors: The fourth section 
covered environmental factors crucial for 
the launch of the telemedicine platform. 
Respondents provided their feedback on the 
second to fourth section on a 5-point Likert 
scale (very much, much, no idea, little, or 
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very little)  

The first section included demographic information 
of experts (three questions) and five general 
questions about telemedicine. Respectively, the 
second, third, and fourth section included technical 
and infrastructural, security-legal, and 
environmental items necessary for the 
implementation and launch of the telemedicine 
platform. Items were designed with five 
questionnaire response options (5-point Likert scale: 
very much, much, no idea, little, very little). 

Each item had an internal or external nature that was 
not mentioned in the questionnaire (Fig 1). These 
natures were determined by the members of the 
research team in a one-hour face-to-face meeting. For 
the design and implementation of these systems, the 
number of internal and external requirements was 
equal (14 items). Internal requirements refer to 
necessary facilities in hospitals, healthcare centers, 
etc. External requirements refer to necessary 
facilities outside hospitals, healthcare centers, etc. 

 

Fig 1: Internal and external requirements for designing and 
implementing telemedicine systems 

The face and content validity of the questionnaire 
were confirmed by six experts (three experts in the 
field of medical informatics and three experts in the 
field of health information systems). After 10 experts 
(five experts in the field of medical informatics and 
five experts in the field of health information 
systems) completed the questionnaire, Cronbach's 
alpha and Kuder-Richardson questionnaire were 
calculated to be 0.875 and 0.90, respectively [24], 
indicating the reliability of the questionnaire (r≥ 0.7) 
[25]. Finally, after confirming its validity and 

reliability, the questionnaire was distributed. 

Data collection 

The questionnaire was sent to 38 experts through 
email. Additionally, it was mentioned in the email 
that it often takes 8 to 12 minutes to complete each 
questionnaire. The email also included one of the 
researchers' phone numbers, so that participants 
may call him/her if necessary and ask any questions. 
The questionnaire was sent to participants from July 
1 to August 30, 2022. Finally, the questionnaires were 
completed by 14 participants. 

Data analysis 

Following the completion of the questionnaire by the 
participants, the responses were recorded in an Excel 
file. Subsequently, the data was imported into SPSS 
version 20.0 for analysis. The demographic 
characteristics of the participants were summarized 
using frequency and percentage distributions. For the 
other sections of the questionnaire, descriptive 
statistics, including percentages, means, and 
standard deviations, were calculated to analyze the 
data. 

RESULTS 

Among 15 recruited participants, nine participants 
(60.0%) were male. The highest age group was 
related to the 45-50 age groups (46.6%). Majority of 
them (53.3%) had between 11-20 years’ experience, 
and (53.3%) were expert in the field of medical 
informatics (Table 1).  

Table 1:  Demographic profile of experts assessing 
requirements for a telehealth-based health management 

platform in Iran 

% Frequency Variables 
60 9 Male 

Sex 
40 6 Female  

26.7 4 40-44  
Age (Year) 46.6 7 45-50  

26.7 4 >=51 
33.3 5 5-10 Work 

experience 
(Year) 

53.3 8 11-20 
13.4 2 >20 

53.3 8 
Medical 
informatics 

Expert type 
46.7 7 

Health 
information 
systems 

Participants were mostly familiar with mobile 
applications as telemedicine tools (66.7%). They 
preferred audio communication for these services 
more than other forms of communication (73.3%). 
The majority of participants utilized these services 
for counseling with the widespread outbreak of 
COVID-19 (93.3%). Approximately 67% had a 
positive attitude towards telemedicine. Further 
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details are provided in Table 2. 

Table 2: Participants’ opinions on requirements for developing a telehealth-based health management platform  

Percentage Frequency Variables 

66.7 10 Mobile applications Which of the following telemedicine 

tools are you familiar with? 

(participants could select more than 
items) 

26.7 4 Video conference 

46.7 7 Social media 

0 0 Nothing  

73.3 11 Audio 
Which type of communication do you 

prefer for telemedicine services? 
(participants could select more than 

items) 

53.3 8 Visual 

6.7 1 SMS 

0 0 Email 

0 0 Nothing 

46.7 7 Before the outbreak of COVID-19 When did you use telemedicine services 
for the first time? 

 

93.3 14 With the spread of COVID-19  

0 0 Never 

26.7 4 In times of emergency If the answer to the previous question 

was "with the spread of COVID-19", 

then state the reason (or reasons) for 
using telemedicine services? 

(participants could select more than 

items) 

26.7 4 During quarantine 

6.7 1 To follow up treatment 

33.3 5 To consultation 

0 0 To visit 

0 0 Nothing 

26.7 4 Strongly positive 

In general, what is your view on 

telemedicine? 

66.7 10 Positive 

6.6 1 No idea 

0 0 Negative  

0 0 Strongly negative 

The analysis of the results showed that the 
requirements for designing and implementing these 
systems can be categorized into two categories: 
internal and external (Fig 2). Among these, the 
technical and infrastructure requirements were the 
most prominent, accounting for 83% and 95% in the 
internal and external categories, respectively. 

  

Fig 2: Design and implementation requirements for the 
design and implementation of telemedicine 

Internal requirements 

Internal requirements were divided into three 
technical and infrastructural, security-legal, and 
environmental categories (Fig 3). The most internal 
requirements were related to the technical and 
infrastructure categories in Kerman province (92%). 

 

Fig 3: Internal requirements for the design and 
implementation of telemedicine 

Technical and infrastructure requirements 

The most technical and infrastructural requirements 
chosen by the participants were “having suitable 
technical facilities (such as access to a good quality 
camera and microphone)”, “suitable cost of setting up 
and using”, and “having suitable training courses for 
medical staff and patients”. Among the three 
provinces, participants in Kerman province 
emphasized technical and infrastructure 
requirements more than other provinces (92%). 

 Security-legal requirements 

Participants placed significant emphasis on specific 
security-legal requirements, with "secure internet 
connection" and "confidential placement of 
headphones to protect health information from 
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eavesdropping" being the most commonly selected. 
Interestingly, among the three provinces, 
participants in Kerman province displayed a 
heightened focus on security-legal requirements, 
with 79% of participants highlighting their 
importance more than those in other provinces. 

Environmental requirements 

Participants displayed a significant interest in 
environmental requirements, with "having a suitable 
place" and "adequate lighting" being the most 
commonly selected. Notably, among the three 
provinces, participants in Kermanshah province 
placed a particular emphasis on environmental 
requirements, with 71% of participants indicating 
their importance more than those in other provinces. 

External requirements 

External requirements were divided into two 
categories: technical and infrastructural and 
security-legal (Fig 4). A significant majority of the 
external requirements were associated with the 
technical and infrastructure category, accounting for 
95% of the total external requirements. 

 

Fig 4: External requirements for the design and 
implementation of telemedicine 

Technical and infrastructure requirements 

Participants demonstrated a strong focus on 
technical and infrastructural requirements, with 
several key aspects being highlighted. These included 
"having suitable infrastructure (e.g., Wi-Fi, high-
speed Internet, and high bandwidth)," "access to 
comprehensive patient medical records," 
"appropriate insurance coverage and service 
reimbursement protocols," and "regulatory 
infrastructure for utilizing insurance services." 
Notably, among the three provinces, participants in 
West Azarbaijan province emphasized technical and 
infrastructure requirements more than those in other 
provinces, with 94% of participants underscoring 
their importance. 

Security-legal requirements 

The most security-legal requirements chosen by the 
participants were: “issues related to patient privacy”, 
“using specific protocols for medical-legal issues” and 
“the possibility of issuing a license to use 
telemedicine”. Among the three provinces, 
participants in Kerman province emphasized 
security-legal requirements more than other 
provinces (87%). 

DISCUSSION  

The analysis of the results showed that the 
requirements for designing and implementing these 
systems are divided into two categories, internal and 
external. Internal requirements were divided into 
three categories (technical and infrastructural, 
security-legal, and environmental) and external 
requirements were divided into two categories 
(technical and infrastructural and security-legal). If 
these requirements are not met, they have little 
chance of success; although carefully designed. The 
most internal and external requirements were 
related to technical and infrastructure with 83% and 
95%. The highest internal and external requirements 
related to the technical and infrastructure categories 
in Kerman province were 92% and 95%, 
respectively. 

The outbreak of COVID-19 was the best time to start 
providing telemedicine services with government 
support to care for patients, doctors and even healthy 
individuals [26-30]. For countries like Iran that suffer 
from weak internet, scattered population, lack of 
access to specialized medical centers and have an 
elderly population that needs special medical care, 
telemedicine is considered an important factor and 
helps to quickly diagnose the disease, adopt quick 
treatment tactics, and reduce time wastage in acute 
cases [31]. Although the attitude towards 
telemedicine is positive due to reasons such as 
providing faster medical care, the possibility of caring 
for patients in remote areas, and reducing costs [32, 
33], and many researchers are eager to utilize it for 
revolution in the healthcare industry [34, 35]; But the 
full potential of telemedicine has not yet been 
realized to serve humanity. The reason for this can be 
found in several barriers. In our study, these barriers 
were examined in three categories: technical and 
infrastructural, security-legal and environmental. In 
line with our study, several studies have highlighted 
barriers such as technical infrastructure problems, 
ethical issues, laws and regulations, weak financial 
resources, and low Internet speed in some deprived 
areas [36, 37]. 

We found some internal requirements for the 
development a telehealth-based health management 
platform in Iran. Among these requirements, 
technical and infrastructure requirements were the 
main requirements. Technical problems and lack of 
resources were among the most reported barriers in 
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our study. Similar to our study, many other studies 
have also mentioned technical problems as a vital 
challenge [38-40]. Anthony et al. [41] reported the 
lack of high-resolution cameras and high-quality 
signals are the main barriers for these platforms. To 
use telemedicine, it is important to have a quiet area 
with appropriate lighting for teleconsultation, 
especially video type. Some patients also experienced 
difficulties when using or navigating through various 
telemedicine platforms and required face-to-face 
technical support and information technology (IT) 
support [42, 43].  

There are complex challenges to establishing 
widespread telemedicine services in many hospital 
departments [44]. Common methods of telemedicine 
include video, telephone, website, and mobile 
application technology. Reimbursement was a major 
barrier to the provision of telemedicine, which was 
not only insufficient but sometimes non-existent [40, 
45]. The future of telemedicine reimbursement 
remains uncertain [46]. Indeed, virtual visits were 
not reimbursed in some countries such as Norway, 
Brazil, Italy, and Egypt [47, 48]. There are still no 
specific rules and regulations for the reimbursement 
of telemedicine visits [47]. Furthermore, the lack of 
specific insurance tariffs for telemedicine services is 
a major barrier to telemedicine services [49, 50]. 

The implementation of telemedicine is considered as 
a technological method in providing medical services, 
but its acceptance and implementation may face 
challenges in some communities due to various 
reasons. In some studies, the technical problems of 
telemedicine have been stated due to the lack of 
dedicated information technology infrastructure [51, 
52]. While organizational, technological, and social 
factors play a fundamental role in the acceptance of 
telemedicine [53]. As observed in our study, a lack of 
motivation and cultural barriers within the 
community has hindered the implementation of 
telemedicine. In some communities, factors such as 
lack of motivation and lack of familiarity with the 
benefits of telemedicine have been able to create 
obstacles for the implementation of this method. 

Cultural factors can be influential in this regard. In 
some cultures and beliefs, in-person visits to a doctor 
may be considered a more valid method of treatment, 
and the use of technology in this regard may not be 
widely accepted. The choice between video and 
telephone medical consultation can potentially 
impact the quality of patient care. Video 
consultations, with their closer resemblance to in-
person consultations, may potentially provide 
higher-quality counseling. However, for conducting 
video consultations, access to high-speed internet is 
necessary, as a weak internet connection can result in 
poor audio and video quality. In the modern era, 
similar to regular human activities in social and 
financial domains, healthcare activities have 

increasingly become dependent on the internet [54]. 

We also found several external requirements for 
development a telehealth-based health management 
platform in Iran. Among these requirements, 
technical and infrastructure requirements were the 
main items, while developed countries face more 
issues related to legal matters such as patient privacy 
protection [18]. In developed countries, most of the 
technological infrastructure and related resources 
are available to implement telemedicine. However, 
legal issues can pose a significant challenge. For 
instance, patient privacy, confidentiality of medical 
information, and security concerns can create 
challenges in the implementation of telemedicine in 
developed countries. The laws and regulations 
related to patient privacy and appropriate use of 
medical information in these countries can be 
complex and stringent, which can lead to delays or 
challenges in the implementation of telemedicine. 
The Health Insurance Portability and Accountability 
Act (HIPAA) is a set of standards for safeguarding 
Protected Health Information (PHI), ensuring the 
presence and adherence to required physical, 
network, and process security measures [55]. 

Telemedicine has created a revolution in medical 
sciences around the world by putting new 
capabilities and opportunities in front of the 
healthcare system. Telemedicine system can be used 
in cases such as natural disasters and wars, health 
development in remote areas, control of chronic 
diseases, air flights, sea travel, and wars [56]. Of 
course, the use of this technology and the 
achievement of its capabilities require a 
comprehensive and comprehensive knowledge of 
this technology. Proper design of telemedicine and 
promotion of its widespread use at a national level 
requires the comprehensive cooperation among 
system designers and analysts, healthcare providers, 
managers, policy makers, and key decision-makers 
within the healthcare system. In Iran, as a developing 
country and interested in utilizing technology in 
providing healthcare, the implementation of 
telemedicine, similar to other countries around the 
world, faces problems. Indeed, the healthcare system 
in Iran has had successful practical experiences in 
implementing remote healthcare services in the past 
[57]. Therefore, it is essential in Iran to address the 
lack of specialist in underserved areas, reduce 
medical costs, and ensure access to healthcare 
services for all individuals in the society by 
implementing health care services. Therefore, it is 
necessary to consider the implementation of 
telemedicine in national programs and formulation 
laws and policies. Additionally, considering the 
existence of telemedicine development tools in the 
country, the need to strengthen the infrastructure, 
and allocate sufficient budget in this field, and 
provide training to individuals on the requirements 
of remote healthcare. Therefore, with the 
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improvement of facilities, equipment, and people's 
awareness regarding this technology, strengthening 
infrastructure, and formulating national laws for the 
successful implementation of this technology, 
alongside benefiting from its advantages, it appears 
to be an essential and important matter that should 
be included in the agenda of policymakers. 

This study has three limitations. First, we selected a 
few samples of experts in only three provinces who 
willing to participate, this may lead to a selection bias. 
In addition, another limitation was the small number 
of participants in these three provinces. The reasons 
for not participating in the research could be related 
to a lack of interest in the research topic. Despite the 
importance of users' role in the success of these 
systems, this research did not focus on the topic of 
users and usability; because the scope of the subject 
requires a separate study. 

CONCLUSION  

Although the actual use of telemedicine was 
significant during the period of the COVID-19 
pandemic, the barriers to widespread adoption of 
telemedicine became more evident. In Iran, 
telemedicine should use investment in infrastructure 
and technical equipment to provide quality 
healthcare. Additionally, various stakeholders should 
implement the proposed solutions to overcome 
challenges during health crises and beyond, as 
telemedicine provides a suitable platform for 
exploiting telemedicine tools to reduce morbidity, 
mortality, and burden on healthcare providers and 
the health system during the COVID-19 pandemic. 

ACKNOWLEDGMENT 

This paper is part of a research project approved by 
the Student Research Committee of Kermanshah 
University of Medical Sciences  

AUTHOR’S CONTRIBUTION 

PA, MS and KB collected and analyzed the data with 
help and supervision from AM; they also wrote the 
first draft of the manuscript, which was further 
developed in consultation with all authors. All 
authors contributed to the study's conception and 
design and read and approved the final manuscript. 
PA is the article's guarantor. 

CONFLICTS OF INTEREST  

The authors declare no conflicts of interest regarding 
the publication of this study. 

FINANCIAL DISCLOSURE 

No financial interests related to the material of this 
manuscript have been declared. 

ETHICS APPROVAL   

For this study, the code of ethics with the number 
IR.KUMS.REC.1401.193 was obtained from the ethics 
committee of KUMS. It is important to note that 
participation in the study was voluntary, and 
participants were not under any obligation to take 
part in the research. 

 

REFERENCES 
1. Jurayev NM, Turgunov BA. Requirements for 

telecommunication systems in the development of 
telemedicine in Uzbekistan. Scientific Bulletin of 
Namangan State University. 2020; 2(1): 138-44 . 

2. Nandan M, Mitra S, Parai A, Jain R, Agrawal M, Singh 
UK. Telemedicine (e-Health, m-Health): 
Requirements, challenges and applications. In: Bagga 
T, Upreti K, Kumar N, Ansari AH, Nadeem D (Eds). 
Designing intelligent healthcare systems, products, 
and services using disruptive technologies and health 
informatics. CRC Press; 2022.  

3. Khemapech I, Sansrimahachai W, Toachoodee M. 
Telemedicine–meaning, challenges and 
opportunities. Siriraj Medical Journal. 2019; 71(3): 
246-52.  

4. Husnayain A, Fuad A, Su EC-Y. Applications of Google 
search trends for risk communication in infectious 
disease management: A case study of the COVID-19 
outbreak  in Taiwan. Int J Infect Dis. 2020; 95: 221-3. 
PMID: 32173572 DOI: 10.1016/j.ijid.2020.03.021 
[PubMed] 

5. Schäfer M, Stark B, Werner AM, Tibubos AN, Reichel 

JL, Pfirrmann D, et al. Health information seeking 
among university students before and during the 
corona crisis: Findings from Germany. Front Public 
Health. 2021; 8: 616603. PMID: 33585388 DOI: 
10.3389/fpubh.2020.616603 [PubMed] 

6. Alghatani K. Telemedicine implementation: Barriers 
and recommendations. Journal of Scientific Research 
and Studies. 2016; 3(7): 140-5 . 

7. Lin C, Lin I-C, Roan J. Barriers to physicians’ adoption 
of healthcare information technology: An empirical 
study on multiple hospitals. J Med Syst. 2012; 36(3): 
1965-77. PMID: 21336605 DOI: 10.1007/s10916-
011-9656-7 [PubMed] 

8. Weinstein RS, Krupinski EA, Doarn CR. Clinical 
examination component of telemedicine, telehealth, 
mHealth, and connected health medical  practices. 
Med Clin North Am. 2018; 102(3): 533-44. PMID: 
29650074 DOI: 10.1016/j.mcna.2018.01.002 
[PubMed] 

9. Jankowski M, Wieczorek A. Telemedycyna w polsce: 
Mozliwosci i szanse rozwoju. Fundacja im Lesława A 
Pagi Warszawa; 2016 . 

10. Rogove HJ, McArthur D, Demaerschalk BM, Vespa PM. 

https://pubmed.ncbi.nlm.nih.gov/32173572/
https://pubmed.ncbi.nlm.nih.gov/33585388/
https://pubmed.ncbi.nlm.nih.gov/21336605/
https://pubmed.ncbi.nlm.nih.gov/29650074/


Requirements for developing a telehealth-based health management platform  Parastoo Amiri et al.  

 

Volume 13 | Article 181 | Jan 2024   Page 8 of 9 

Barriers to telemedicine: Survey of current users in 
acute care units. Telemed J E Health. 2012; 18(1): 48-
53. PMID: 22082107 DOI: 10.1089/tmj.2011.0071 
[PubMed] 

11. Council on Competitiveness. Highway to health: 
Transforming US healthcare in the information age 
[Internet]. 1996 [cited: 5 Mar 2023]. Available from: 
http://nii.nist.gov/pubs/pubs.html 

12. Allaire P, Young J, Vest C. Breaking the barriers to the 
national information infrastructure. A Conference 
Report. Council on Competitiveness; 1994.  

13. Ryan P, Sawin KJ. The individual and family self-
management theory: Background and perspectives on 
context, process, and outcomes. Nurs Outlook. 2009; 
57(4): 217-25. PMID: 19631064 DOI: 
10.1016/j.outlook.2008.10.004 [PubMed] 

14. Logue MD, Effken JA. An exploratory study of the 
personal health records adoption model in the older 
adult with chronic illness. Inform Prim Care. 2012; 
20(3): 151-69. PMID: 23710840 DOI: 
10.14236/jhi.v20i3.21 [PubMed] 

15. Abbate  S, Avvenuti M, Light J. Usability study of a 
wireless monitoring system among alzheimer's 
disease elderly population. Int J Telemed Appl. 2014; 
2014: 617495. PMID: 24963289 DOI: 
10.1155/2014/617495 [PubMed] 

16. Perednia DA, Allen A. Telemedicine technology and 
clinical applications. JAMA. 1995; 273(6): 483-8. 
PMID: 7837367 [PubMed] 

17. Alzheimer's Association. 2020 Alzheimer's disease 
facts and figures. Alzheimers Dement. 2020; 14(3): 
367-429. PMID: 32157811 DOI: 10.1002/alz.12068 
[PubMed] 

18. World Health Organization. Telemedicine: 
Opportunities and developments in member states. 
Report on the Second Global Survey  on eHealth. 
World Health Organization; 2010. 

19. Ghasemizad A, Gholtash A. Explanation of a process-
based model for crisis medicine: A qualitative study. 
Ebnesina. 2019; 21(3): 4-11.  

20. Kernan WD. Health-related impediments to learning 
among dental and oral surgery students. J Prev Interv 
Community. 2019; 47(1): 32-44. PMID: 30806191 
DOI: 10.1080/10852352.2018.1547307 [PubMed] 

21. Brauchli K, Oberholzer M. The iPath telemedicine 
platform. J Telemed Telecare. 2005; 11(Suppl 2): S3-
7. PMID: 16375782 DOI: 
10.1258/135763305775124795 [PubMed] 

22. Creswell JW, Creswell JD. Research  design: 
Qualitative, quantitative, and mixed methods 
approaches. Sage Publications; 2017.  

23. Cai H, Wang H, Guo T, Bao G. Application of 
telemedicine in Gansu province of China. PLoS One. 
2016; 11(6): e0158026. PMID: 27332894 DOI: 
10.1371/journal.pone.0158026 [PubMed] 

24. Wang T-T, Li J-M, Zhu C-R, Hong Z, An D-M ,Yang H-Y, 
et al. Assessment of utilization and cost-effectiveness 
of telemedicine program in western regions of China: 

A 12-year study of 249 hospitals across 112 cities. 
Telemed J E Health. 2016; 22(11): 909-20. PMID: 
27314300 DOI: 10.1089/tmj.2015.0213 [PubMed] 

25. Burke BL, Hall R, Dehnel PJ, Alexander JJ, Bell DM, 
Bunik M, et al. Telemedicine: Pediatric applications. 
Pediatrics. 2015; 136(1): e293-308. PMID: 26122813 
DOI: 10.1542/peds.2015-1517 [PubMed] 

26. Trettel A, Eissing L, Augustin M. Telemedicine in 
dermatology: Findings and experiences worldwide–a 
systematic literature review. J Eur Acad Dermatol 
Venereol. 2018; 32(2): 215-24. PMID: 28516492 DOI: 
10.1111/jdv.14341 [PubMed] 

27. Kahn EN, La Marca F, Mazzola CA. Neurosurgery and 
telemedicine in the United States: Assessment of the 
risks and opportunities. World Neurosurg. 2016; 89: 
133-8. PMID: 26852710 DOI: 
10.1016/j.wneu.2016.01.075 [PubMed] 

28. Xu T, Pujara  S, Sutton S, Rhee M. Peer reviewed: 
Telemedicine in the management of type 1 diabetes. 
Prev Chronic Dis. 2018; 15: E13. PMID: 29369757 
DOI: 10.5888/pcd15.170168 [PubMed] 

29. Kruse CS, Krowski N, Rodriguez B, Tran L, Vela J, 
Brooks M. Telehealth and patient satisfaction: A 
systematic review and narrative analysis. BMJ Open. 
2017; 7(8): e016242. PMID: 28775188 DOI: 
10.1136/bmjopen-2017-016242 [PubMed] 

30. Dorsey E, Topol E. State of telehealth. N Engl J Med. 
2016; 375(2): 154-61. PMID: 27410924 DOI: 
10.1056/NEJMra1601705 [PubMed] 

31. Monaghesh E, Hajizadeh A. The role of telehealth 
during COVID-19 outbreak: A systematic review 
based on current evidence. BMC Public Health. 2020; 
20(1): 1193. PMID: 32738884 DOI: 10.1186/s12889-
020-09301-4 [PubMed] 

32. Ashfaq A, Memon SF, Zehra A, Barry S, Jawed H, Akhtar 
M, et al. Knowledge and attitude regarding 
telemedicine among doctors in Karachi. Cureus. 2020; 
12(2): e6927. PMID: 32190480 DOI: 
10.7759/cureus.6927 [PubMed] 

33. Das N, Narnoli S, Kaur A, Sarkar S, Balhara YPS. 
Attitude to telemedicine in the times of COVID‐19 
pandemic: Opinion of medical practitioners from 
India. Psychiatry Clin Neurosci. 2020; 74(10): 560-2. 
PMID: 32652668 DOI: 10.1111/pcn.13109 [PubMed] 

34. Portnoy J, Waller M, Elliott T. Telemedicine in the era 
of COVID-19. J Allergy Clin Immunol Pract. 2020; 8(5): 
1489–91. PMID: 32220575 
DOI: 10.1016/j.jaip.2020.03.008 [PubMed] 

35. Morenz AM, Wescott S, Mostaghimi A, Sequist TD, 
Tobey M. Evaluation of barriers to telehealth 
programs and dermatological care for American 
Indian individuals in rural communities. JAMA 
Dermatol. 2019; 155(8): 899-905. PMID: 31215975 
DOI: 10.1001/jamadermatol.2019.0872 [PubMed] 

36. Tahir MJ, Waheed S, Ullah I, Ramalho R. 
Telepsychiatry and mental healthcare referrals: 
Recommendations for low‐and middle‐income 
countries. Perspect Psychiatr Care. 2021; 57(4): 
2035-6. PMID: 33533044 DOI: 10.1111/ppc.12732 
[PubMed] 

https://pubmed.ncbi.nlm.nih.gov/22082107/
https://pubmed.ncbi.nlm.nih.gov/19631064/
https://pubmed.ncbi.nlm.nih.gov/23710840/
https://pubmed.ncbi.nlm.nih.gov/24963289/
https://pubmed.ncbi.nlm.nih.gov/7837367/
https://pubmed.ncbi.nlm.nih.gov/32157811/
https://pubmed.ncbi.nlm.nih.gov/30806191/
https://pubmed.ncbi.nlm.nih.gov/16375782/
https://pubmed.ncbi.nlm.nih.gov/27332894/
https://pubmed.ncbi.nlm.nih.gov/27314300/
https://pubmed.ncbi.nlm.nih.gov/26122813/
https://pubmed.ncbi.nlm.nih.gov/28516492/
https://pubmed.ncbi.nlm.nih.gov/26852710/
https://pubmed.ncbi.nlm.nih.gov/29369757/
https://pubmed.ncbi.nlm.nih.gov/28775188/
https://pubmed.ncbi.nlm.nih.gov/27410924/
https://pubmed.ncbi.nlm.nih.gov/32738884/
https://pubmed.ncbi.nlm.nih.gov/32190480/
https://pubmed.ncbi.nlm.nih.gov/32652668/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104202/
https://pubmed.ncbi.nlm.nih.gov/31215975/
https://pubmed.ncbi.nlm.nih.gov/33533044/


Requirements for developing a telehealth-based health management platform  Parastoo Amiri et al.  

 

Volume 13 | Article 181 | Jan 2024   Page 9 of 9 

37. Bali S. Barriers to development  of telemedicine in 
developing countries.  In: Heston TF (Ed). Telehealth. 
Intech Open; 2018.  

38. Kaplan B. Revisiting health information technology 
ethical, legal, and social issues and evaluation: 
Telehealth/telemedicine and COVID-19. Int J Med 
Inform. 2020; 143: 104239. PMID: 33152653 DOI: 
10.1016/j.ijmedinf.2020.104239 [PubMed] 

39. Khilnani A, Schulz J, Robinson L. The COVID-19 
pandemic: New concerns and connections between 
eHealth and digital inequalities. Journal of 
Information, Communication and Ethics in Society. 
2020; 18(3): 393-403 . 

40. Serper M, Cubell AW, Deleener ME, Casher TK, 
Rosenberg DJ, Whitebloom D, et al. Telemedicine in 
liver disease and beyond: can the COVID‐19 crisis lead 
to action? Hepatology. 2020; 72(2): 723-8. PMID: 
32275784 DOI: 10.1002/hep.31276 [PubMed] 

41. Jnr BA. Use of telemedicine and virtual care for remote 
treatment in response to COVID-19 pandemic. J Med 
Syst. 2020; 44(7): 132. PMID: 32542571 DOI: 
10.1007/s10916-020-01596-5 [PubMed] 

42. Howgego G, Sharma I, Kalu P. The rules for online 
clinical engagement in the COVID era. J Plast Reconstr 
Aesthet Surg. 2020; 73(12): 2127-35. PMID: 
33051176 DOI: 10.1016/j.bjps.2020.08.045 
[PubMed] 

43. Tashkandi E, Zeeneldin A, AlAbdulwahab A, Elemam 
O, Elsamany S, Jastaniah W, et al. Virtual management 
of patients with cancer during the COVID-19 
pandemic: Web-based questionnaire study. J Med 
Internet Res. 2020; 22(6): e19691. PMID: 32501807 
DOI: 10.2196/19691 [PubMed] 

44. Shaw S, Wherton J, Vijayaraghavan S, Morris J, 
Bhattacharya S, Hanson P, et al. Advantages and 
limitations of virtual online consultations in a NHS 
acute trust: the VOCAL mixed-methods study. Health 
Services and Delivery Research. 2018; 6(21): 1-165. 
PMID: 29939519 DOI: 10.3310/hsdr06210 [PubMed] 

45. Mostafa PI, Hegazy AA. Dermatological consultations 
in the COVID-19 era: Is teledermatology the key to 
social distancing? An Egyptian experience. J 
Dermatolog Treat. 2022; 33(2): 910-5. PMID: 
32602763 DOI: 10.1080/09546634.2020.1789046 
[PubMed] 

46. Moss HE, Lai KE, Ko MW. Survey of telehealth 
adoption by neuro-ophthalmologists during the 
COVID-19 pandemic: Benefits, barriers, and utility. J 
Neuroophthalmol. 2020; 40(3): 346-55. PMID: 
32639269 DOI: 10.1097/WNO.0000000000001051 
[PubMed] 

47. Caetano R, Silva AB, Guedes ACCM, Paiva CCNd, 
Ribeiro GdR, Santos DL, et al. Challenges and 
opportunities for telehealth during the COVID-19 

pandemic: Ideas on spaces and initiatives in the 
Brazilian context. Cad Saude Publica. 2020; 36(5): 
e00088920. PMID: 32490913 DOI: 10.1590/0102-
311x00088920 [PubMed] 

48. De Simone V, Guarise P, Guardalben S, Padovani N, 
Tondelli S, Sandrini D, et al. Telecardiology during the 
Covid-19 pandemic: Past mistakes and future hopes. 
Am J Cardiovasc Dis. 2020; 10(2): 34-47. PMID: 
32685262 PMCID: PMC7364274 [PubMed] 

49. Sinha S, Kern LM, Gingras LF, Reshetnyak E, Tung J, 
Pelzman F, et al. Implementation of video visits during 
COVID-19: Lessons learned from a primary care 
practice in New York city. Front Public Health. 2020; 
8: 514. PMID: 33042950 DOI: 
10.3389/fpubh.2020.00514 [PubMed] 

50. Jones MS, Goley AL, Alexander BE, Keller SB, Caldwell 
MM, Buse JB. Inpatient transition to virtual care 
during COVID-19 pandemic. Diabetes Technol Ther. 
2020; 22(6): 444-8. PMID: 32396395 DOI: 
10.1089/dia.2020.0206 [PubMed] 

51. Krenitsky NM, Spiegelman J ,Sutton D, Syeda S, Moroz 
L. Primed for a pandemic: Implementation of 
telehealth outpatient monitoring for women with 
mild COVID-19. Seminars in Perinatology. Elsevier; 
2020. 

52. Barrett PM, Bambury N, Kelly L, Condon R, Crompton 
J, Sheahan A. Measuring the effectiveness of an 
automated text messaging active surveillance system 
for COVID-19 in the south of Ireland, March to April 
2020. Euro Surveill. 2020; 25(23): 2000972. PMID: 
32553064 DOI: 10.2807/1560-
7917.ES.2020.25.23.2000972 [PubMed] 

53. Bokolo AJ. Exploring the adoption of telemedicine and 
virtual software  for care of outpatients during and 
after COVID-19 pandemic. Ir J Med Sci. 2021; 190(1): 
1-10. PMID: 32642981 DOI: 10.1007/s11845-020-
02299-z [PubMed] 

54. Bardus M, Keriabian A, Elbejjani M, Al-Hajj S. 
Assessing eHealth literacy among internet users in 
Lebanon: A cross-sectional study. Digit Health. 2022; 
8: 20552076221119336. PMID: 35968030 DOI: 
10.1177/20552076221119336 [PubMed] 

55. Raposo VL. Telemedicine: The legal framework (or 
the lack of it) in Europe. GMS Health Technol Assess. 
2016; 12: Doc03. PMID: 27579146 DOI: 
10.3205/hta000126 [PubMed] 

56. Bafghizadeh M, Najjarzadeh Z, Imanzadeh M. The role 
of GIS in the optimal establishment of remote medical 
systems. Journal of آospital. 2013; 12(4): 1-9. 

57. Ahmadi M, Meraji M, Mashoof Jafarabad E. Evidence 
on telemedicine in Iran-systematic review. Journal of 
Paramedical Sciences & Rehabilitation. 2018; 7(1): 
112-24. 

 

https://pubmed.ncbi.nlm.nih.gov/33152653/
https://pubmed.ncbi.nlm.nih.gov/32275784/
https://pubmed.ncbi.nlm.nih.gov/32542571/
https://pubmed.ncbi.nlm.nih.gov/33051176/
https://pubmed.ncbi.nlm.nih.gov/32501807/
https://pubmed.ncbi.nlm.nih.gov/29939519/
https://pubmed.ncbi.nlm.nih.gov/32602763/
https://pubmed.ncbi.nlm.nih.gov/32639269/
https://pubmed.ncbi.nlm.nih.gov/32490913/
https://pubmed.ncbi.nlm.nih.gov/32685262/
https://pubmed.ncbi.nlm.nih.gov/33042950/
https://pubmed.ncbi.nlm.nih.gov/32396395/
https://pubmed.ncbi.nlm.nih.gov/32553064/
https://pubmed.ncbi.nlm.nih.gov/32642981/
https://pubmed.ncbi.nlm.nih.gov/35968030/
https://pubmed.ncbi.nlm.nih.gov/27579146/

