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Abstract
Background  Telemedicine is becoming increasingly important in primary health care globally. It is recognized as 
safe, convenient, and cost-effective. The aim of this study is to explore the use of telemedicine in family medicine 
services, focusing on identifying its areas of application, advantages, disadvantages, and the infrastructure required for 
effective implementation of this technology.

Methods  This scoping review was conducted in 2024 using the 5-step framework of Arksey and O’Malley. 
Comprehensive searches were carried out in the Web of Science, PubMed, and Scopus databases, using keywords 
such as telemedicine, telehealth, virtual care, teleconsultation, family physician, and family medicine. The search was 
limited to publications from 2015 to 2024. A total of 37 relevant articles were included in the analysis.

Results  Telemedicine is utilized in four primary areas of family medicine: prevention, treatment, monitoring and 
control, and consultation/administration. According to the frequency of mention in the studies reviewed, the 
key advantages of telemedicine include improved patient access, enhanced convenience for both patients and 
healthcare providers, increased patient safety, and greater flexibility in service delivery. However, several challenges 
were also noted, including the lack of physical examinations, communication and cognitive barriers, low digital 
literacy among patients and family physicians, and concerns about patient privacy. Essential infrastructure for effective 
telemedicine implementation comprises reliable information and communication technology, appropriate devices 
for patients and family physicians, robust technical support, well-defined guidelines and initiatives to enhance digital 
literacy.

Conclusion  Recognizing the advantages of telemedicine in family medicine, it is essential for national health systems 
to prioritize its integration and development. Telemedicine has the potential to transform the delivery of family 
medicine services by enhancing access for remote and underserved communities while substantially reducing costs 
for both patients and providers. However, achieving this potential necessitates the establishment of appropriate legal, 
technical, and cultural infrastructure.
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Introduction
As advancements in information technology continue to 
accelerate, the demand for innovation in healthcare deliv-
ery has grown, leading to the emergence of telemedicine 
[1].Telemedicine involves electronically transmitting 
medical data in either audio or visual formats between 
locations, enabling communication either in real-time 
or asynchronously [2]. Although telemedicine dates back 
to the 1950s, initially used in radiology, recent advance-
ments in information technology have significantly 
expanded its adoption and popularity [3]. The COVID-19 
pandemic further accelerated this shift, transforming vir-
tual care from an option to a necessity for both patients 
and healthcare providers [4, 5].

Today, telemedicine is widely integrated into various 
medical specialties, including radiology, emergency med-
icine, pathology, psychiatry, dermatology, oncology, and 
post-surgical care [3, 6]. Family medicine, in particular, 
has embraced telemedicine extensively during and after 
the pandemic. FPs provide comprehensive healthcare 
services to individuals of all ages within the community, 
from newborns to the elderly [7]. FPs play a crucial role 
in delivering preventive care, encouraging health-pro-
moting behaviors, managing ongoing patient care, coor-
dinating treatment plans for various health conditions, 
and supporting public health initiatives [2, 8]. Telemedi-
cine allows family physicians to conduct consultations, 
monitor chronic conditions, and provide follow-up care 
through virtual platforms, thereby reducing the need for 
in-person visits. Numerous studies highlight the effec-
tiveness of virtual care offered by FPs, including patient 
monitoring, managing chronic conditions, and psycho-
logical support as part of behavioral health programs 
[9]. Overall, telemedicine has facilitated the exchange of 
information between patients and FPs, monitoring, deliv-
ery and management of health services [10].

Integrating telemedicine into the family medicine has 
numerous advantages, for both patients and FPs. Tele-
medicine has proven its ability to significantly enhance 
the availability and accessibility of care [4], particularly in 
rural areas where patients often face long travel distances 
to receive care [11, 12]. It also facilitates access for under-
served populations, such as those in remote areas or 
those with mobility issues [13]. By eliminating the need 
for travel, telemedicine enables patients to consult with 
FPs from their homes [14]. This is particularly advanta-
geous for the elderly and those with complex health con-
ditions, as it enhances their ability to complete essential 
visits [15]. Patients report reduced travel time and cost, 
as well as shorter wait times for appointments, which 
makes health services more accessible [9]. Moreover, 
telemedicine allows flexible scheduling and the possibil-
ity of appointments outside of regular office hours. It has 
proven effective in managing acute care needs and has 

minimized the need for in-person follow-up visits [16]. 
Despite the increased number of visits, telemedicine 
has not compromised the quality of care nor driven up 
healthcare costs [17]. By reducing the need for in-per-
son visits, telemedicine saves time and money, cutting 
costs related with travel and time off work for patients 
[3]. Over time, it helps lowers primary care expenses, 
improves the management of chronic conditions, and 
enhances the overall efficiency of healthcare delivery [18, 
19].

Despite the numerous advantages, several challenges 
have hindered the widespread adoption of telemedicine 
in family medicine. One key limitation is that telemedi-
cine does not allow for a complete physical examina-
tion. Additionally, virtual visits are less likely to foster the 
same social and emotional connections between patients 
and healthcare providers that in-person visits do [3]. 
The inability to conduct physical assessments and the 
reduced personal interaction can negatively affect treat-
ment adherence and health outcomes [20, 21]. Moreover, 
the lack of physical exams increases the risk of diagnos-
tic errors and the inappropriate medications prescription 
[22].

Cultural resistance and a lack of trust in technology 
among both FPs and patients can also impede the adop-
tion of telemedicine [23]. Furthermore, a significant digi-
tal literacy gap, particularly in rural areas, can hinder the 
effective use of telemedicine platforms [24]. The inad-
equate training of FPs and insufficient resource alloca-
tion are additional barriers to successful implementation 
[25]. FPs and support staff must undergo proper training 
before engaging in telemedicine, and new equipment may 
need to be purchased, installed, and maintained. Tele-
medicine programs also require full-time staff to man-
age and troubleshoot equipment and systems, adding 
to the overall expense [3]. For telemedicine to function 
effectively, both patients and FPs need access to suitable 
devices and high-speed internet connections. More-
over, connectivity issues, such as poor network quality 
or equipment failure, can frequently disrupt virtual visits 
[26, 27]. Privacy concerns also present significant risks, 
as sensitive information is vulnerable to interception and 
theft, with proper security measures often proving costly 
[3]. Finally, reimbursement regulations vary by country, 
and in some regions, telemedicine visits are not yet reim-
bursed, further complicating its widespread adoption 
[28].

The growing integration of telemedicine into global 
primary care systems is underpinned by evidence empha-
sizing its safety, convenience, and cost-effectiveness [2]. 
Even in the post-COVID-19 era, telemedicine is expected 
to remain an essential component of healthcare delivery, 
addressing diverse patient needs such as chronic disease 
management, mental health follow-ups, and counseling 
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services [29]. Virtual care is anticipated to expand further 
and become a routine practice [28]. As healthcare sys-
tems increasingly invest in telemedicine infrastructure, 
it is imperative to explore its application areas, benefits, 
challenges, and potential for addressing future patient 
needs [29]. Although previous research outlines the ben-
efits and drawbacks of telemedicine in family medicine, a 
comprehensive understanding of its impact on both phy-
sicians and patients as a care delivery model is still lack-
ing. Most studies on this topic primarily explore the use 
of telemedicine in healthcare [3, 25, 26, 30] but do not 
specifically focus on family medicine, leaving a knowl-
edge gap in this area. This calls for the generation of 
robust evidence and the establishment of best practices 
to guide virtual care implementation [19]. Review stud-
ies play a pivotal role in providing actionable insights for 
policymakers and healthcare managers. So, this review 
aims to shed light on the application areas, advantages, 
disadvantages, and essential infrastructure required for 
integrating telemedicine into family medicine.

Methods
This scoping review was conducted following the five-
steps framework outlined by Arksey & O’Malley [31].

Identifying the research question
The primary objective of this study is to explore the 
applications, advantages, disadvantages, and infrastruc-
tural requirements associated with telemedicine in family 
medicine.

Identifying relevant studies
Systematic searches were conducted across three data-
bases: PubMed, Scopus, and Web of Science, covering 
the period from January 1, 2015, to October 31, 2024. 
The following keywords were used: telemedicine, tele-
health, virtual care, teleconsultation, family physician, 
family medicine, and family doctor (Appendix 1: Search 
Strategy).

Study selection
Inclusion criteria:

 	• Studies focusing on telemedicine in family medicine.
 	• Original research articles.
 	• Articles written in English.
 	• Full-text access available.

Exclusion criteria:

 	• Studies focused on general practice or hospital 
services.

 	• Conference proceedings and book chapters.
 	• Non-English language articles.

 	• Articles without full-text access.

The PRISMA framework was applied to screen and select 
articles. All records were imported into Endnote for ref-
erence management. After removing duplicates, two 
team members (MM and SM) independently reviewed 
the titles and abstracts of the remaining articles. Articles 
deemed relevant were retrieved in full for a comprehen-
sive evaluation and data extraction.

Charting the data
Two researchers independently reviewed each arti-
cle. A data extraction form was created in Excel, which 
included bibliographic details for each study. This form 
collected the following information: first author’s name, 
publication year, study location, study design, data collec-
tion methods, target population, advantages, disadvan-
tages, infrastructure requirements, and the telemedicine 
application area.

Collating, summarizing, and reporting the results
Content analysis was applied to interpret the data. The 
framework by Bostan et al. [2], which includes areas of 
application, advantages, and disadvantages, was used 
to organize financings. Data extraction and synthesis 
were conducted in two stages. Initially, studies were cat-
egorized based on geographic distribution, study design, 
populations involved, and other characteristics. In the 
second stage, the core findings were organized into four 
main categories: applications of telemedicine in family 
medicine, advantages, disadvantages, and infrastructural 
needs. The figures were designed with Excel 2019 and 
Artificial intelligence (AI) was used to edit the text.

Results
The initial search identified 3,585 articles, of which 
1,269 were duplicates and were removed. The titles 
and abstracts of the remaining 2,316 articles were then 
reviewed, resulting in the exclusion of 2,712 articles 
that did not meet the inclusion criteria. Among the 144 
remaining articles, full-text access for 2 was unavail-
able, and 5 were not in English. A thorough review of the 
full texts of the remaining 137 articles led to the exclu-
sion of an additional 100 studies, either due to failure to 
meet inclusion criteria or lack of relevance. Ultimately, 37 
original articles were included in the study (see Fig. 1 and 
Table S1).

Regarding study design, 17 studies employed quan-
titative methods, 16 used qualitative approaches, and 
4 utilized mixed methods. Data collection methods 
included interviews in 19 studies, questionnaires in 15, 
focus groups in 2 studies, and patient record reviews in 
5 studies. The target population consisted of 25 studies 
involving physicians and healthcare providers, 7 focused 
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on patients, and 4 examined both groups. One study 
included quality managers from the family physician pro-
gram. The smallest sample size was 5 participants, while 
the largest included 1,557 physicians and 903 patients. 
For the patient records review, sample sizes ranged from 
130 to 35,503.

In terms of geographical distribution, the studies cov-
ered 13 countries, with the largest number conducted 
in the United States (13 studies, 35%), followed by Can-
ada (9 studies, 24%) and Saudi Arabia (4 studies, 11%). 
North America contributed 22 studies, the Middle East 8, 
Europe 6, and there was one study from East Asia. Most 
studies were published after the COVID-19 pandemic, 
with the highest number of publications in 2024 and 
2023, each featuring 9 articles.

The applications of telemedicine in family medicine
According to the model by Bostan et al. [2], the applica-
tions of telemedicine in family medicine encompasses 
four main categories: prevention, treatment, monitoring/
control, and consultation/administration (Table 1). Over-
all, 81 instances of telemedicine use in family medicine 

were identified across the studies. Of these, 44% were for 
treatment, 32% for monitoring/control, 15% for consulta-
tion/administration, and 9% for prevention. In preventive 
care, telemedicine is employed for health education, can-
cer screenings, promoting physical activity, and support-
ing tobacco cessation programs. Within the treatment 
domain, telemedicine services are diverse, covering both 
acute and chronic conditions. These services include 
managing acute care situations, such as COVID-19, and 
the management of chronic diseases. Frequent applica-
tions in treatment include addressing acute conditions, 
medication prescriptions, and renewals (N = 8). Addi-
tionally, mental health care and chronic disease man-
agement are prominent areas of focus. Monitoring and 
control applications are particularly significant, with the 
monitoring of diabetic patients (N = 7) being the most 
frequently reported use of telemedicine in the studies. 
Other applications in this area include tracking treat-
ment adherence, interpreting laboratory test results, and 
overseeing prenatal care. In the area of consultation and 
administration, telemedicine provides valuable support 

Fig. 1  PRISMA flowchart

 



Page 5 of 13Mahdavi et al. BMC Health Services Research          (2025) 25:376 

for family planning guidance, parenting advice, and the 
issuance of sick leave certificates (N = 4).

Advantages of using telemedicine in family medicine
Figure 2 shows the advantages of telemedicine in family 
medicine and the frequency of their repetition in stud-
ies. Overall, 17 distinct benefits of telemedicine in family 
medicine were identified. Among these, increased patient 
access was reported in 38% of studies, while provider 
convenience and patient safety were each cited in 32% 
of studies. Additionally, patient preference fulfillment 
was noted in 30%, and patient convenience in 27% of the 
studies.

The studies highlight that the primary advantage of 
telemedicine is its ability to enhance patient access to 
care. This benefit is evident in various ways: it improves 
access for individuals with limited mobility [5, 29, 49, 
50], for those living in remote areas [9, 47, 50, 51], and 
through improved physical and economic access for 
patients [2, 12, 20, 32, 33, 52, 53]. Telemedicine signifi-
cantly enhances the continuity of care, especially dur-
ing health emergencies, adverse weather conditions 
that disrupt attendance at healthcare facilities, or for 
certain groups like students, the elderly, and individuals 
who struggle to take time off work [2, 5, 9, 18, 49, 52]. 
Telemedicine enables patients to receive consultations 
and care at various times and from different locations, 
including their workplaces, thus improving comfort and 
saving time [2, 5, 9, 18, 29, 32, 45, 47, 50, 53, 54]. Virtual 
consultations reduce travel time and provide greater 
convenience for individuals balancing work and family 
responsibilities [2, 5, 9, 12, 29, 32, 36, 42, 49, 50].

Some studies emphasize improvements in the doc-
tor-patient relationship, citing better communication, 
enhanced consultation quality, and increased opportuni-
ties for patient education [2, 5, 19]. Additionally, financial 
benefits arise from the elimination of travel costs [2, 32, 
42, 50, 53], reduced waiting times [9, 12], more effective 
follow-up care [5, 20, 32, 47], and improved overall care 
quality [9, 47], all of which contribute to a positive patient 
experience with telemedicine [2, 12, 18, 37, 42, 46, 55].

Telemedicine also enhances family-centered care by 
actively involving caregivers in the patient’s care process. 
Family members can participate in consultations, pro-
vide additional information the patient may not share, 
and engage in decision-making [2, 12, 19, 20, 29, 36, 51]. 
Video consultations allow healthcare providers to gain 
insights into a patient’s home and lifestyle, facilitating 
more comprehensive assessments [19, 20, 29, 50, 53]. 
Moreover, delivering care remotely helps ensure patient 
safety by minimizing exposure to infectious hazards, a 
key advantage emphasized during the COVID-19 pan-
demic [2, 5, 12, 29, 32, 35, 37, 45, 49, 53, 56, 57].

Table 1  Applications of telemedicine in family medicine services
Area of application Frequency References
Prevention Health 

education
3 [2, 32, 33]

Cancer 
screenings

2 [2, 11]

Promoting 
physical activity

1 [2]

Tobacco 
cessation

1 [2]

Treatment Medication 
management 
(prescription/
renewal of 
prescription)

8 [2, 9, 11, 
20, 32–35]

Acute condi-
tions (including 
COVID-19)

8 [11, 12, 32, 
34, 36–39]

Mental health 6 [2, 9, 12, 
19, 20, 36]

Chronic diseases 5 [9, 11, 32, 
34, 39]

Consultation 
with other 
physicians

3 [2, 39, 40]

Initial ex-
amination and 
consultation

2 [5, 32]

Chronic pains 
management

2 [35, 40]

Skin care 2 [41, 42]
Monitoring/Control Diabetes 7 [12, 20, 32, 

36, 43–45]
Regular 
follow-ups

6 [5, 9, 11, 
32, 35, 39]

Interpretation 
the results of 
laboratory tests

5 [2, 9, 20, 
32, 33]

Pregnancy care 3 [2, 32, 46]
Blood pressure 3 [20, 32, 36]
Monitoring of 
patients with 
limited mobility

1 [2]

Asthma 1 [36]
Consultation/
Administration

Family planning 
and parenting 
counseling

4 [2, 32, 47, 
48]

Sick Leave 4 [32, 34, 35, 
39]

Drug 
information

2 [2, 35]

Nutrition &diet 1 [2]
Health measures 1 [2]
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Telemedicine also offers several benefits to service 
providers. Physicians find it more convenient, as tele-
medicine allows for consultations from home and pro-
vides flexibility in scheduling. Numerous studies have 
highlighted these advantages [9, 18–20, 29, 32, 36, 50, 
51, 53, 54, 56]. Additionally, some research points to 
greater physician satisfaction [11, 29, 32, 35], often linked 
to better work-life balance, which allows for more fam-
ily time [29] and an overall improved quality of life [50]. 
Furthermore, reducing the crowding and patient load in 
healthcare facilities can alleviate workplace stress and 
potentially lower incidents of workplace violence [2]. 
Lastly, telemedicine contributes to improvements in 
practice efficiency and added value [5, 12, 50, 53, 54, 56]. 
Time typically lost on tasks such as admissions and room 
preparation is saved, and no-show appointments are 
reduced [50], resulting in additional operational benefits.

Disadvantages of using telemedicine in family medicine
Figure 3 shows the disadvantages of telemedicine in fam-
ily medicine and the frequency of their repetition in stud-
ies. Overall, 22 disadvantages of telemedicine in family 
medicine were identified. Lack of physical examination 
and communication/perceptual barriers were highlighted 
in 30% of the studies, while patient privacy concerns were 
cited in 24%, and inadequate access to communication 
technology was mentioned in 20% of the studies. A major 
challenge of telemedicine in family medicine services is 
its inability to physical examinations [9, 19, 20, 32, 35, 
45, 47, 50, 51, 54, 55]. Telemedicine proves impractical 
for initial consultations, complex medical conditions, 
or emergencies [5]. Additionally, some diagnoses and 

clinical decisions cannot be made without conducting a 
physical examination [51]. For example, diagnosing the 
causes of dizziness or skin rashes is difficult through 
self-reported symptoms during a telephone call [51], as 
are critical conditions such as chest or abdominal pain, 
respiratory issues, headaches, and musculoskeletal or 
neurological disorders [20]. Without a comprehensive 
patient assessment [2, 42, 47], telemedicine carries the 
risk of inaccurate diagnoses [2, 32, 42, 46, 56], which can 
lead to incorrect prescriptions, inappropriate tests, or 
treatments that are either inadequate or excessive [32, 
58]. Moreover, a study suggest that telemedicine consul-
tations are associated with higher rates of antibiotic pre-
scriptions compared to in-person visits [58].

Communication barriers—such as challenges related 
to language, hearing, and non-verbal cues [2, 5, 9, 12, 
19, 20, 32, 47, 51, 53, 55] —are significant drawbacks of 
telemedicine. These issues are particularly pronounced 
in older adults [5]. The absence of non-verbal cues [51], 
limited health literacy [51], and difficulties patients may 
have in articulating their medical issues, which compli-
cates obtaining an accurate medical history [20], further 
exacerbate these challenges. Additionally, the use of tele-
communication tools can be hindered by low technologi-
cal literacy among both patients and FPs [2, 5, 9, 12, 20, 
37, 50, 51, 57, 59], along with insufficient access to up-
to-date communication technology or a lack of techni-
cal support [32, 38, 50, 51, 53, 54, 57]. Furthermore, the 
absence of visual contact during certain consultations or 
recurrent call disconnections [5, 12, 50, 51, 54] ) reduces 
the effectiveness and quality of the consultation [4, 45].

Fig. 2  Advantages of telemedicine in family medicine
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The limited personal interaction between patients and 
healthcare providers [12, 20, 35, 45, 50, 54] can under-
mine trust and the doctor-patient relationship [2, 32, 
57]. It has been noted that reduced patient participa-
tion in the care process is a significant concern [12, 50]. 
Acceptability also poses a challenge, as patients may not 
view telephone or video consultations as legitimate visits, 
potentially undermining the practice of medicine [2, 5, 
9, 47] and leading to unnecessary or redundant appoint-
ments [2, 18, 32, 50]. While telemedicine improves access 
to healthcare, it remains less accessible for certain pop-
ulations, including marginalized groups, low-income 
households, and refugees, who have limited access to 
communication devices [20, 47, 49, 60], thus exacerbat-
ing healthcare inequities.

The nature of telemedicine presents a risk to data con-
fidentiality and patient privacy [18, 32, 33, 45, 47, 48, 50, 
51, 57]. While involving a third party in the care process 
can be beneficial, it may also raise privacy concerns [51]. 
Furthermore, some studies highlight that telemedicine 

providers may face fatigue, burnout, and an increased 
administrative burden [18, 20, 33, 34, 51, 54]. These chal-
lenges arise from long and exhausting consultations [51], 
fatigue from prolonged sitting [54], and the increased 
administrative workload of recording patient data and 
coordinating virtual communications or calls. Addi-
tionally, issues such as the lack of reimbursement or the 
complexities involved in obtaining licenses can decrease 
physicians’ motivation to adopt telemedicine [12, 39]. 
Some studies also discuss potential threats to job security 
for healthcare workers [2].

Infrastructure requirements for the use of telemedicine in 
family medicine
The successful implementation of telemedicine in fam-
ily medicine requires robust technical, legal, and cultural 
infrastructures (Fig. 4). A total of 11 key infrastructures 
for the development of telemedicine in family medi-
cine were identified. All three themes were frequently 
mentioned regarding the technical and communication 

Fig. 3  Disadvantages of telemedicine in family medicine
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infrastructures needed for telemedicine: information 
and communication technology in 19% of the studies, 
and communication devices and technical support for 
users in 14% of the studies. Communication technolo-
gies and reliable internet access are particularly criti-
cal in rural and remote areas [11, 12, 18, 38, 49, 51, 57]. 
Legal frameworks, including clear guidelines and instruc-
tions, are necessary to define the scope of services pro-
vided and identify the types of consultations that are 
appropriate for telemedicine [33, 34, 44, 57]. Three stud-
ies highlighted the need for a standardized platform for 
doctor-patient interactions [5, 9, 42]. Additionally, a tri-
age system is essential to assess which patients are suit-
able for virtual consultations [36]. It is also important to 
document patient information before virtual visits and to 
arrange follow-up appointments [32].

To facilitate virtual care, a patient registration system 
must be developed on the platform, with support avail-
able for patients during the process. Dedicated person-
nel to assist with any challenges is crucial [5, 9, 32, 38, 
53]. The shift to virtual care introduces the need for new 
workflows, requiring changes in processes, staff train-
ing, and continued patient education [18, 32, 34, 57]. 
Both healthcare providers and patients must have the 
necessary communication devices for telemedicine [5, 
9, 32, 38, 53]. Certain medical tasks may require special-
ized devices, even if the patient has the required phone 

or video equipment and stable internet connection. For 
example, routine virtual care for diabetic patients might 
require instruments like a sphygmomanometer or a 
blood glucose meter [9]. Furthermore, providing techni-
cal support for specific groups, such as the elderly and 
rural populations [12, 49, 51], along with improvements 
in digital and health literacy [38, 46, 51], is essential for 
delivering effective telemedicine services.

Discussion
This study aimed to explore the use of telemedicine in 
family medicine. The findings indicate that telemedicine 
presents both advantages and challenges within family 
physician services. Family physicians play a crucial role in 
providing primary health care, particularly in promoting 
preventive health, encouraging healthy lifestyles, ensur-
ing continuity of care, and coordinating the management 
of medical conditions [61]. The study showed that tele-
medicine supports a variety of family medicine functions, 
including prevention, diagnosis, treatment, consultation, 
patient follow-up and care coordination. Many consulta-
tions by FPs can be effectively conducted through tele-
medicine [20]. Medical conditions that do not require 
in-person assessment or can be monitored remotely—
such as blood glucose or blood pressure levels—are well-
suited for virtual care in family medicine area [62]. FPs 
noted that virtual platforms are especially effective in 

Fig. 4  Infrastructure requirements for the use of telemedicine in family medicine
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managing chronic conditions like hypertension, diabetes, 
and asthma [36].

Studies show that telemedicine is as effective as in-
person care [30, 63] and has become a widely accepted 
and appropriate method for receiving treatment. It is also 
cost-effective, offering savings when compared to con-
ventional care [30, 64]. Patients generally report high sat-
isfaction with telemedicine, appreciating the convenience 
and flexibility it offers to manage their health [30, 64]. 
In-person consultations sometimes limit the opportunity 
for FPs to comprehend a patient’s situation due to time 
constraints fully. However, previous research suggests 
that telemedicine can enhance FP understanding of their 
patients [29] and foster collaborative decision-making 
that aligns with patients’ and their families’ needs, goals, 
and expectations [29].

The rise of virtual care during the COVID-19 pan-
demic enabled ongoing primary health care delivery dur-
ing quarantine or when in-person appointments were 
deemed too risky for FPs and patients [20]. Telemedicine 
can potentially enhance access to health care for vulner-
able groups [29]. In rural areas, where FPs shortages are 
ongoing, residents often face difficulties accessing pri-
mary health care. Expanding telemedicine in rural areas 
can significantly enhance healthcare availability for these 
communities [52].

The provision of telemedicine services has raised con-
cerns about potential changes in clinical roles, the risk of 
providing too much or too little treatment, procedural 
gaps, and legal uncertainties. Some studies suggest that 
patients may not perceive telephone or video consulta-
tions as legitimate medical visits, which could undermine 
the value of these virtual encounters [2, 5, 9, 47]. The 
lack of physical examinations has emerged as the great-
est challenge in utilizing telemedicine by FPs. While not 
every visit requires a physical exam, patients and FPs 
regard it as a crucial component of their interactions [20, 
50]. FPs point out that diagnosing acute conditions can 
often be challenging, and attempting to do so without a 
physical exam may lead to misdiagnoses [36]. However, 
this limitation is somewhat mitigated when patients con-
tribute their own data, such as taking their temperature, 
and when video consultations allow physicians to observe 
symptoms and assess the patient’s overall appearance 
[50].

Non-verbal communication significantly influences 
physician-patient interactions. The absence of non-verbal 
cues during teleconsultations can lead to misunderstand-
ings, which may be further exacerbated by low health lit-
eracy and more complex medical conditions often seen 
in rural populations [65]. As a result, patients might find 
it difficult to provide clear information about their medi-
cations or offer vague medical histories, leading to an 
increased need for referrals to clinics or hospitals [51].

A key factor in the successful implementation of tele-
medicine in family medicine area is the availability of suf-
ficient information and communication infrastructure. 
Limited access to technology, inadequate internet con-
nectivity, and the slow expansion of high-speed internet 
networks are significant obstacles, particularly in devel-
oping countries, hindering effective video consultations 
[26]. Inequities in broadband access also present a major 
challenge to expanding telemedicine services, even in 
developed nations. For example, rural internet speeds in 
Canada are only 10–20% of those in urban areas, often 
falling below the required speeds for video conferenc-
ing [28]. Additionally, patients’ limited access to smart-
phones, computers, and adequate internet bandwidth 
further exacerbates this issue [27]. The lack of appro-
priate video call facilities forces many to rely on phone 
consultations, which FPs report can contribute to burn-
out [51]. Virtual visits typically involve video or phone 
consultations, necessitating platforms that offer secure 
video connections, appointment scheduling, virtual wait-
ing rooms, and data-sharing and storage capabilities 
[28]. These platforms must be user-friendly, and both 
patients and FPs should receive straightforward training 
on how to navigate them. In addition, technical support 
is often required to assist users [66]. Government assis-
tance, such as expanding internet capacity and updat-
ing to newer network technology, is desperately needed 
given the technological difficulties in developing nations, 
especially in rural areas [26]. The development of digital 
infrastructure and high-speed internet, particularly in 
rural and underserved areas, the provision of technical 
and logistical support for underprivileged populations, 
and the creation of safe and user-friendly communication 
platforms all require intersectoral collaboration between 
the health and information technology sectors.

Developing clear guidelines is essential to determine 
which medical conditions can be effectively managed 
by FPs through telemedicine [20, 50]. In a review, Loane 
and Wootton identified three categories of guidelines for 
telemedicine: technical, operational, and clinical [67]. 
Guidelines can reduce litigation risk and standardize 
work practices. The absence of clear guidelines may dis-
courage healthcare providers from participating in tele-
medicine services [65]. Without well-defined regulations 
and protocols, providers may face uncertainty regarding 
the implementation of virtual care, leading to hesitation 
in adopting telemedicine practices [59]. Furthermore, 
the absence of adequate reimbursement mechanisms can 
potentially impede healthcare providers’ willingness to 
offer telemedicine services, given their concerns regard-
ing financial viability and adequate compensation [65]. 
The dearth of sufficient or appropriate reimbursement 
for teleconsultations has been identified as a salient chal-
lenge across numerous regions, including Africa, Asia, 
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Europe, Latin America, Canada, and the United States 
[28]. Privacy concerns continue to play a significant role 
in the adoption of telemedicine. These concerns encom-
pass issues such as data security, insufficient encryp-
tion of communications, unauthorized access to video 
conferences, patient confidentiality, and the potential 
for unauthorized access to sensitive health information 
[68]. Healthcare providers must prioritize the protec-
tion and security of patient’s information on telemedi-
cine platforms [59]. Thus, one of the key components of 
telemedicine development projects is legal infrastructure. 
This entails establishing pertinent clinical guidelines and 
protocols as well as defining the family medical services 
that can be provided via telemedicine. It is essential to 
fortify legal and regulatory frameworks in order to pro-
tect patient privacy and set national guidelines for patient 
data access [69]. Additionally, insurance companies must 
update and revise their reimbursement policies to sup-
port the sustainability of telemedicine services.

Low digital literacy has been identified as a significant 
barrier to the development of telemedicine [65]. Digital 
literacy involves a range of cognitive and technical skills 
necessary to effectively use digital tools for finding, eval-
uating, creating, and sharing information. This encom-
passes basic computer literacy, proficiency in using the 
Internet, and the ability to critically assess digital content. 
For patients, digital literacy is essential for communicat-
ing with healthcare providers, facilitating referrals and 
tests, and accessing online patient portals [70]. Improv-
ing patients’ digital literacy enhances their ability to 
accurately communicate symptoms, medications, and 
other health-related information, which in turn improves 
diagnostic accuracy [51]. On the other hand, FPs must 
develop competencies in using technical tools, virtual 
history-taking, conducting virtual physical exams, and 
maintaining effective interpersonal communication [26]. 
Therefore, training and capacity building are key compo-
nents in the development of telemedicine. Incorporating 
virtual care education into medical curricula and ensur-
ing ongoing professional development for FPs are essen-
tial [28]. Additionally, patients should receive training 
on how to use home monitoring devices, such as blood 
pressure monitors, pulse oximeters, thermometers, and 
scales, to track vital signs and share this data with their 
physicians remotely [20]. Public awareness of the benefits 
of telemedicine and its acceptance can be enhanced by 
implementing national informational campaigns.

Finally, the long-term sustainability of telemedicine 
depends on funding and regulatory frameworks. Con-
tinuous technology updates, cybersecurity requirements, 
and the ongoing training of healthcare professionals 
are key cost drivers in maintaining telemedicine ser-
vices. These expenses can place a significant burden 
on healthcare systems that are already facing financial 

pressures. As a result, in addition to government fund-
ing and insurance reimbursements, innovative financing 
solutions—such as public-private partnerships and pri-
vate investments—are crucial for ensuring the long-term 
sustainability and viability of telemedicine [69]. It also 
requires robust regulatory frameworks that encompass 
up-to-date guidelines, quality standards, and data protec-
tion measures. Monitoring and evaluation play a crucial 
role in ensuring sustainability, including the establish-
ment of systems to track and evaluate family medicine 
services delivered through telemedicine, conducting 
studies to assess effectiveness, and identifying challenges 
and areas for improvement.

Recommendations for researchers
Given the expanding use of telemedicine in family medi-
cine, there is a growing need for further research to 
address existing gaps in this field. Future studies could 
focus on the effectiveness of telemedicine in managing 
common conditions in family medicine, such as diabetes, 
hypertension, mental health disorders, and chronic dis-
eases. There is a lack of systematic evaluations compar-
ing the effectiveness of telemedicine with in-person care 
in family medicine, which is crucial for understanding its 
effects on patient outcomes. The acceptance and satisfac-
tion of telemedicine among both FPs and patients should 
be explored across different cultural contexts. It is also 
crucial to conduct robust studies examining the impact of 
telemedicine on reducing healthcare access inequalities, 
particularly in disadvantaged and rural areas. Consider-
ing the importance of reimbursement mechanisms as an 
essential infrastructure for telemedicine, research on the 
design and implementation of reimbursement models 
would benefit the healthcare system. Finally, evaluating 
the technologies used in telemedicine for monitoring, 
controlling, and managing chronic diseases in family 
medicine is another important area for future research.

Limitations
It is important to recognize the various limitations of this 
study. First, because it only took into account English-
language publications, important results from research 
done in other languages might have gone unnoticed. This 
might restrict how thorough the findings are, particu-
larly in areas where telemedicine is widely practiced but 
published research is mostly available in languages other 
than English. Furthermore, studies that did not directly 
address family physicians or family medicine in PHC set-
tings were not included in the review. Relevant research 
that examined telemedicine in more extensive PHC 
contexts might have been overlooked as a result of this 
exclusion. As a result, further research is recommended 
to explore the use of telemedicine specifically within the 
context of PHC.
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Conclusion
Recognizing the supportive stance of family physicians 
toward telemedicine, driven by its benefits such as time 
efficiency, cost reduction, improved access, flexibility, 
and enhanced patient management, it is essential for the 
national health systems to prioritize the integration and 
advancement of this technology within family medicine 
programs. Overall, telemedicine has the potential to rev-
olutionize delivery of family medicine services, improv-
ing access for remote and underserved communities 
while significantly reducing costs for both patients and 
providers. However, achieving this potential necessitates 
the establishment of appropriate legal, technical, and cul-
tural infrastructure.

Abbreviations
FP	� Family Physician
PHC	� Primary Health Care

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​
g​​/​​1​0​​.​1​1​​​8​6​​/​s​1​2​​9​1​3​-​​0​2​5​-​1​​2​4​4​9​-​7.

Supplementary Material 1.

Supplementary Material 2.

Authors' contributions
E.Z., M.F. and S.M. have made substantial contributions to the conception and 
design of the work and substantively revised it. S.M. and M.F. selected the 
articles. M.M. and S.M. extracted articles’ data. E.Z. prepared all figures, tables 
and charts. All authors wrote, reviewed and edited the manuscript.

Funding
This work received no funding support.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Received: 6 November 2024 / Accepted: 18 February 2025

References
1.	 Su Z, Li C, Fu H, Wang L, Wu M, Feng X. Review of the development and 

prospect of telemedicine. Intell Med. 2022;4(1):1–9.
2.	 Bostan S, Yesildag AY, Balci F. Family physicians’ perspectives on the pros, 

cons, and application areas of telemedicine: A qualitative study. Telemedicine 
e-Health. 2024;30(5):1450–8.

3.	 Stoltzfus M, Kaur A, Chawla A, Gupta V, Anamika F, Jain R. The role of 
telemedicine in healthcare: an overview and update. Egypt J Intern Med. 
2023;35(1):1–5.

4.	 Zacay G, Adler L, Schonmann Y, Azuri J, Yehoshua I, Vinker S et al. A day in the 
life - telemedicine in family medicine and its relationship with practicing phy-
sicians’ satisfaction: a cross-sectional study. Isr J Health Policy Res. 2024;13:33.

5.	 Khanassov V, Ilali M, Ruiz AS, Rojas-Rozo L, Sourial R. Telemedicine in primary 
care of older adults: a qualitative study. BMC Prim Care. 2024;25(1):259.

6.	 Buonanno P, Marra A, Iacovazzo C, Franco M, De Simone S. Telemedicine in 
cancer pain management: a systematic review and meta-analysis of random-
ized controlled trials. Pain Med. 2023;24(3):226–33.

7.	 Garg S, Engtipi K, Kumar R, Garg A. Role of family physicians in providing 
primary healthcare during COVID-19 pandemic. J Family Med Prim Care. 
2022;11(11):6687–9.

8.	 Shams L, Mobinizadeh M, Nasiri T, Mohammadi F. Prioritizing implementa-
tion solutions for the urban family physician policy in Iran: a multi-criteria 
decision-making study. BMC Health Serv Res. 2025;25(1):143.

9.	 Hedden L, Spencer S, Mathews M, Gard Marshall E, Lukewich J, Asghari S, et 
al. Technology has allowed Us to do a lot more but it’s not necessarily the 
panacea for everybody: family physician perspectives on virtual care during 
the COVID-19 pandemic and beyond. PLoS ONE. 2024;19(2):e0296768.

10.	 Garavand A, Khodaveisi T, Aslani N, Hosseiniravandi M, Shams R, Behmanesh 
A. Telemedicine in cancer care during COVID-19 pandemic: A systematic 
mapping study. Health Technol. 2023;13(4):665–78.

11.	 Fitzsimon J, Patel K, Peixoto C, Belanger C. Family physicians’ experiences with 
an innovative, community-based, hybrid model of in- person and virtual care: 
a mixed-methods study. BMC Health Serv Res. 2023;23(1):573.

12.	 Klee D, Pyne D, Kroll J, James W, Hirko KA. Rural patient and provider percep-
tions of telehealth implemented during the COVID-19 pandemic. BMC 
Health Serv Res. 2023;23:981.

13.	 Meneghetti MC, De Angeli DB, Rabelo LM, Santos LG, Kokis JMP, Barbieri IS, 
et al. The impact of telemedicine on access to primary care: challenges and 
opportunities in Post-Pandemic primary care. Health Soc. 2024;4(05):273–82.

14.	 Benjamin I, Idoko JE, Alakwe JA, Ugwu OJ, Ochanya F. The role of telemedi-
cine in rural America: overcoming electrical and technological barriers to 
improve health outcomes. Int J Sci Res Archive. 2024;12(2):188–205.

15.	 Farford BA, Bulbarelli EM, Ricketts I, Nath S, Ahuja AS, Keith J. Accuracy 
of telehealth visits for acute care needs in family medicine. Cureus. 
2024;16(5):e59569.

16.	 Arsenault M, Long S, D’Souza V, Ilie A, Todd KJ. Telemedicine visits requiring 
follow-up in-person visits at an urban academic family medicine centre. Fam 
Pract. 2024;41(2):105–13.

17.	 AlFawaz I, Alrasheed AA. Experiences with telemedicine among family 
medicine residents at King Saud university medical City during the COVID-19 
pandemic: a cross-sectional study. BMC Med Educ. 2023;23(1):313.

18.	 Walji S, O’Brien P, Loi A, Rozmovits L, Bhattacharyya O. Implementing virtual 
primary care: experiences, perspectives and identification of improve-
ment opportunities in an academic primary care setting. BMJ Open Qual. 
2024;13(3):e002898.

19.	 Spiess ST, Gardner E, Turner C, Galt A, Fortenberry K, Ho T, et al. We cannot put 
this genie back in the bottle: qualitative interview study among family medi-
cine providers about their experiences with virtual visits during the COVID-19 
pandemic. J Med Internet Res. 2023;25:e43877.

20.	 Gomez T, Anaya YB, Shih KJ, Tarn DM. A qualitative study of primary care phy-
sicians’ experiences with telemedicine during COVID-19. J Am Board Family 
Med. 2021;34:S61–70.

21.	 Thirunavukkarasu A, Alotaibi NH, Al-Hazmi AH, Alenzi MJ, Alshaalan ZM, 
Alruwaili MG, et al. editors. Patients’ perceptions and satisfaction with the 
outpatient telemedicine clinics during COVID-19 era in Saudi Arabia: a cross-
sectional study. Healthcare: MDPI; 2021.

22.	 Yassa HA, Mohamed Hussein AA, Makhlouf HA, Makhlouf NA, Youssef HMS, 
Sotohy RS et al. Pros and cons of telemedicine in diagnosis and manage-
ment: A cross sectional survey. Electron J Gen Med. 2022;19(5):em394.

23.	 Wiley K, Pugh A, Brown-Podgorski BL, Jackson JR, McSwain D. Associations 
between telemedicine use barriers, organizational factors, and physician 
perceptions of care quality. Telemedicine e-Health. 2024;30(12):2883–9.

24.	 Ashokan A, Telemedicine. Bridging the gap in providing primary care to rural 
area patients across India. Telehealth Med Today. 2024;9(5):518.

25.	 Arora S, Huda RK, Verma S, Khetan M, Sangwan RK. Challenges, barriers, and 
facilitators in telemedicine implementation in India: a scoping review. Cureus. 
2024;16(8):e67388.

26.	 Ftouni R, AlJardali B, Hamdanieh M, Ftouni L, Salem N. Challenges of tele-
medicine during the COVID-19 pandemic: a systematic review. BMC Med Inf 
Decis Mak. 2022;22(1):207.

https://doi.org/10.1186/s12913-025-12449-7
https://doi.org/10.1186/s12913-025-12449-7


Page 12 of 13Mahdavi et al. BMC Health Services Research          (2025) 25:376 

27.	 Barbosa W, Zhou K, Waddell E, Myers T, Dorsey ER. Improving access to 
care: telemedicine across medical domains. Annu Rev Public Health. 
2021;42(1):463–81.

28.	 Omboni S, Padwal RS, Alessa T, Benczúr B, Green BB, Hubbard I, et al. The 
worldwide impact of telemedicine during COVID-19: current evidence and 
recommendations for the future. Connected Health. 2022;1:7.

29.	 DePuccio MJ, Gaughan AA, Shiu-Yee K, McAlearney AS. Doctoring from 
home: physicians’ perspectives on the advantages of remote care delivery 
during the COVID-19 pandemic. PLoS ONE. 2022;17(6):e0269264.

30.	 Eze ND, Mateus C, Cravo Oliveira Hashiguchi T. Telemedicine in the OECD: an 
umbrella review of clinical and cost-effectiveness, patient experience and 
implementation. PLoS ONE. 2020;15(8):e0237585.

31.	 Arksey H, O’Malley L. Scoping studies: towards a methodological framework. 
Int J Soc Res Methodol. 2005;8(1):19–32.

32.	 Dantas R, Campos N, Castro AC, Santos E, de Sá Laranjeira SM, Silva CR. 
Teleconsultation, a tool for the future? - The Portuguese Family Doctors’ 
perspective. Atencion Primaria Practica. 2023;5(1):100169.

33.	 Chang F, Paramsothy T, Roche M, Gupta NS. Patient, staff, and clinician per-
spectives on implementing electronic communications in an interdisciplin-
ary rural family health practice. Prim Health Care Res Dev. 2017;18(2):149–60.

34.	 Vučak J, Popovic B, Ljubotina A, Vojvodić Ž, Sabljak D, Zavidić T. Changes 
in consultation mode during different phases of the COVID-19 pan-
demic in Croatian family medicine: a cross-sectional study. BMJ Open. 
2023;13(1):e066325.

35.	 Shalom T, Bashkin O, Gamus A, Blachar Y, Yaron S, Netzer D et al. Evaluation of 
telephone visits in primary care: satisfaction of pediatricians and family physi-
cians and their perceptions of quality of care and safety. Healthc (Switzer-
land). 2024;12(2):212.

36.	 Ritchie O, Koptyra E, Marquis LB, Kadri R, Laurie A, Vinod Vydiswaran VG, et al. 
Virtual care: perspectives from family physicians. Fam Med. 2024;56(5):321–4.

37.	 Mihevc M, Podgoršek D, Gajšek J, Mikuletič S, Homar V, Kolšek M, et al. The 
rise of telemedicine in primary care: Understanding patients’ and healthcare 
workers’ perspectives on acceptability of the COVID-19 remote care model. 
Family Med Prim Care Rev. 2023;25(3):297–301.

38.	 Jasim MA, Ghazzay H, Noaman H, Khalil M, Johna S. The outcome of tele-
medicine services for COVID-19 patients in Al-Anbar Province West of Iraq. J 
Emerg Med Trauma Acute Care. 2021;(3):16.

39.	 Moore MA, Coffman M, Jetty A, Klink K, Petterson S, Bazemore A. Family physi-
cians report considerable interest in, but limited use of, telehealth services. J 
Am Board Fam Med. 2017;30(3):320–30.

40.	 Kaseweter K, Nazemi M, Gregoire N, Louw WF, Walsh Z, Holtzman S. Physician 
perspectives on chronic pain management: barriers and the use of eHealth in 
the COVID-19 era. BMC Health Serv Res. 2023;23(1):1131.

41.	 Alsharif S, Alsharif N, Alassiri R, Khouj G, Alshareef N, Aloufi A, et al. Assess-
ment of the Saudi Arabian telemedicine experience during the COVID-19 
pandemic: Dermatology-Related consultations as a case. J Dermatology 
Dermatol Surgery-Jdds. 2022;26(1):18–24.

42.	 Chow A, Teo SH, Kong JW, Lee SBM, Heng YK, Van Steensel MAM et al. Tele-
dermatology in primary care in Singapore: experiences of family Doctors and 
specialists. Acta Dermato-Venereologica. 2021;101(9):221.

43.	 Tourkmani AM, Alharbi TJ, Bin Rsheed AM, Alotaibi AF, Aleissa MS, Alotaibi S, 
et al. A hybrid model of In-Person and telemedicine diabetes education and 
care for management of patients with uncontrolled type 2 diabetes mellitus: 
findings and implications from a multicenter prospective study. Telemedicine 
Rep. 2024;5(1):46–57.

44.	 Tourkmani M, Alharbi AJ, Rsheed T, Alrasheedy AMB, Almadani AA, Aljuraisi 
W. The impact of telemedicine on patients with uncontrolled type 2 diabetes 
mellitus during the COVID-19 pandemic in Saudi Arabia: findings and impli-
cations. J Telemed Telecare. 2023;29(5):390–8.

45.	 Ufholz K, Sheon A, Bhargava D, Rao G. Telemedicine preparedness among 
older adults with chronic illness: survey of primary care patients. JMIR FOR-
MATIVE Res. 2022;6(7):e35028.

46.	 Florea M, Lazea C, Gaga R, Sur G, Lotrean L, Puia A, et al. Lights and shadows 
of the perception of the use of telemedicine by Romanian family Doctors 
during the COVID-19 pandemic. Int J Gen Med. 2021;14:1575–87.

47.	 Song BN, Boulware A, Wong ZJ, Huang I, Whitaker AK, Hasselbacher L, et al. 
This has definitely opened the doors: provider perceptions of patient experi-
ences with telemedicine for contraception in Illinois. Perspect Sex Reprod 
Health. 2022;54(3):80–9.

48.	 Zapata LB, Curtis KM, Steiner RJ, Reeves JA, Nguyen AT, Miele K et al. COVID-
19 and family planning service delivery: findings from a survey of U.S. Physi-
cians. Prev Med. 2021;150:106664.

49.	 Ryan BL, Brown JB, Freeman TR, Richard L, Stewart M, Meredith L, et al. Virtual 
family physician care during COVID-19: a mixed methods study using health 
administrative data and qualitative interviews. BMC Prim Care. 2022;23(1):300.

50.	 Breton M, Sullivan EE, Deville-Stoetzel N, McKinstry D, DePuccio M, Sriharan 
A et al. Telehealth challenges during COVID-19 as reported by primary 
healthcare physicians in Quebec and Massachusetts. BMC Fam Pract. 
2021;22(1):192.

51.	 Anaraki NR, Mukhopadhyay M, Wilson M, Karaivanov Y, Asghari S. Virtual 
Healthcare in Rural and Remote Settings: A Qualitative Study of Canadian 
Rural Family Physicians’ Experiences during the COVID-19 Pandemic. Int J 
Environ Res Public Health. 2022;19(20):13397.

52.	 Jetty A, Moore MA, Coffman M, Petterson S, Bazemore A. Rural family 
physicians are twice as likely to use telehealth as urban family physicians. 
Telemedicine e-Health. 2018;24(4):268–76.

53.	 Ho TF, Fortenberry KT, Gardner E, Turner C, Knox J, Spiess S et al. Perceived 
impact of virtual visits on access to care in family medicine during the 
COVID-19 pandemic: A qualitative study of benefits and challenges. J Prim 
Care Community Health. 2023;14:21501319231220118.

54.	 Gold KJ, Laurie AR, Kinney DR, Harmes KM, Serlin DC. Video visits: family phy-
sician experiences with uptake during the COVID-19 pandemic. Fam Med. 
2021;53(3):207–10.

55.	 Mohan S, Lin W, Orozco FR, Robinson J, Mahoney A. Patient percep-
tions of video visits in a Fee-for-Service model. J Am Board Fam Med. 
2022;35(3):497–506.

56.	 Altulaihi BA, Alharbi KG, Alhassan AM, Altamimi AM, Al Akeel MA. Physician’s 
perception toward using telemedicine during COVID-19 pandemic in King 
Abdulaziz medical City, Riyadh, Saudi Arabia. Cureus. 2021;13(7):e16107.

57.	 Al Hasani S, Al Ghafri T, Al Lawati H, Mohammed J, Al Mukhainai A, Al Ajmi F 
et al. The use of telephone consultation in primary health care during COVID-
19 pandemic, Oman: perceptions from physicians. J Prim Care Community 
Health. 2020;11:150132720976480.

58.	 Rullier C, Tarazona V, De Bandt D. Incidence of remote consultation on 
general practitioners’ antibiotic prescriptions in 2021: a French observational 
study. BJGP Open. 2024;8(2):BJGPO.2023.0196.

59.	 Shawwa L. The use of telemedicine in medical education and patient care. 
Cureus. 2023;15(4):e37766.

60.	 Hedden L, Spencer S, Mathews M, Marshall EG, Lukewich J, Asghari S, et al. 
There’s nothing like a good crisis for innovation: a qualitative study of family 
physicians’ experiences with virtual care during the COVID-19 pandemic. 
BMC Health Serv Res. 2023;23(1):338.

61.	 Adepoju OE, Tran L, Agwuncha R, Chae M, Franco-Castano J, Angelocci T, et 
al. Associations between patient-and provider level factors, and telemedicine 
use in family medicine clinics. J Am Board Family Med. 2022;35(3):457–64.

62.	 Guetterman TC, Koptyra E, Ritchie O, Marquis LB, Kadri R, Laurie A et al. Equity 
in virtual care: A mixed methods study of perspectives from physicians. J 
Telemed Telecare. 2023:1357633X231194382.

63.	 Bowen S, Gheewala R, Paez W, Lucke-Wold B, Mitin T, Ciporen J. Telemedicine 
visits in an established multidisciplinary central nervous system clinic for 
radiation oncology and neurosurgery (RADIANS) in a community hospital 
setting. Bratislava Med J. 2021;122(9):680–3.

64.	 Kruse CS, Williams K, Bohls J, Shamsi W. Telemedicine and health policy: a 
systematic review. Health Policy Technol. 2021;10(1):209–29.

65.	 Ayo-Farai O, Ogundairo O, Maduka CP, Okongwu CC, Babarinde AO, 
Sodamade OT. Telemedicine in health care: a review of progress and chal-
lenges in Africa. Matrix Sci Pharma. 2023;7(4):124–32.

66.	 Aliberti GM, Bhatia R, Desrochers LB, Gilliam EA, Schonberg MA. Perspec-
tives of primary care clinicians in Massachusetts on use of telemedicine with 
adults aged 65 and older during the COVID-19 pandemic. Prev Med Rep. 
2022;26:101729.

67.	 Loane M, Wootton R. A review of guidelines and standards for telemedicine. J 
Telemed Telecare. 2002;8(2):63–71.

68.	 Eswaran H, Magann EF. Use of telemedicine and smart technology in obstet-
rics: barriers and privacy issues. Clin Obstet Gynecol. 2021;64(2):392–7.

69.	 Jerjes W, Harding D. Telemedicine in the post-COVID era: balancing acces-
sibility, equity, and sustainability in primary healthcare. Front Digit Health. 
2024;6:1432871.



Page 13 of 13Mahdavi et al. BMC Health Services Research          (2025) 25:376 

70.	 Hung C, Katapally TR. Assessing the role of digital literacy in accessing and 
utilising virtual healthcare services: A systematic review protocol. J Eval Clin 
Pract. 2025;31(1):e14245.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿The use of telemedicine in family medicine: a scoping review
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Identifying the research question
	﻿Identifying relevant studies
	﻿Study selection
	﻿Charting the data
	﻿Collating, summarizing, and reporting the results

	﻿Results
	﻿The applications of telemedicine in family medicine
	﻿Advantages of using telemedicine in family medicine
	﻿Disadvantages of using telemedicine in family medicine
	﻿Infrastructure requirements for the use of telemedicine in family medicine

	﻿Discussion
	﻿Recommendations for researchers
	﻿Limitations

	﻿Conclusion
	﻿References


