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Abstract

Purpose: Telemedicine services have been recognized as a safe and affordable method for providing continuous healthcare
services, especially to patients with chronic diseases. Despite all advantages, the use of this technology has faced several
challenges particularly during COVID-19. The aim of this study was to investigate physicians’ and patients’ with diabetes
perspectives about challenges of using telemedicine during the COVID-19 pandemic.

Methods: This survey study was conducted in 2023. The participants were endocrinologists, internal medicine specialists,
general practitioners (GPs), and patients with diabetes in five teaching hospitals located in one of the underprivileged
areas in Iran. Data were collected using a 5-point Likert-scale questionnaire and analyzed using descriptive statistics and
the Kruskal-Wallis test.

Results: In this study, 95 questionnaires were completed by 60 patients with diabetes (30%), 21 GPs (70%), 10 internal medi-
cine specialists (66.6%), and & endocrinologists (80%). The results showed that technical (.42 +0.57), clinical (4.25 + 0.52),
organizational (4.23+0.56), and individual (4.02 +£0.42) challenges were the most important challenges, respectively.
However, there was a statistically significant difference between the perspectives of the specialists, GPs, and patients
with diabetes in terms of individual, clinical, technical, and organizational challenges.

Conclusions: Since the use of telemedicine for patients with diabetes faced several challenges during the COVID-19 pan-
demic, it is necessary to consider practical solutions to overcome these challenges in order to improve quality of services
and increase the use of this technology, particularly in underprivileged areas. Moreover, the effectiveness of these services
in different contexts, and for people with different economic conditions should be investigated in the future.
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Diabetes is a metabolic disorder resulting from genetic and
environmental factors and is characterized by high blood

glucose levels.! Three main types of diabetes are type 1 dia-
betes (T1D), type 2 diabetes, and gestational diabetes mel-
litus.” Diabetes has also been identified as one of the most
common comorbidities in individuals with COVID-19,>*
and a risk factor for increasing the severity of COVID-19
and its complications.” Apart from this, social distancing
and quarantine requirements resulted in reduced frequency
of in-person visits because of the fear of exposure to
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infection.® In addition, lockdown strategies restricted access
to healthcare facilities for the majority of people and
affected the management of noncommunicable diseases
like diabetes. This was along with limited access to physi-
cians, limited follow-up visits, inappropriate therapies,
decreased medication adherence, changes in dietary pat-
terns, reduction in physical activity levels, and decreased
social interactions leading to mental health problems.’

During the COVID-19 crisis, caring for patients with
diabetes also faced some new challenges due to the concen-
tration of financial, physical, and human resources toward
the crisis management. Some of these challenges included
limited access to health education, delays in conducting
laboratory tests, and low adherence to medication regi-
mens.® These challenges impacted the usual care of patients
with diabetes, and in turn, lead to poor blood sugar control
or worsened patients’ health condition.”'® To overcome
these challenges, the use of telemedicine services has
been suggested to facilitate patient monitoring.''

According to the World Health Organization, telemedi-
cine is the provision of healthcare services where distance
is a significant factor.'* Some examples of telemedicine ser-
vices are phone-based services (the use of regular phones or
smartphones to consult with patients, healthcare providers,
etc.), two-way audiovisual communication (like real-time
videoconferencing which allows patients and healthcare
providers to see and hear each other during consultations),
remote patient monitoring (RPM) which includes devices
specifically designed to monitor patients’ health conditions
remotely, and mobile Health services which refer to the use
of mobile technologies to support and improve health-
care.'*1°

In general, telemedicine refers to a set of services that
can be provided remotely and is designed to empower
patients and physicians or healthcare providers.'®
Recently, with the increased use of telemedicine tech-
nology, the internet, and smartphones, RPM and provi-
sion of long-term care have been facilitated,'” and
during the COVID-19 pandemic, telemedicine has pro-
vided an opportunity for patients with diabetes to
receive health care services easily.'® For instance, tele-
consultation services reduced the need for travel, travel-
related expenses, taking leave from work, waiting time,
and ultimately the risk of exposure to COVID-19. By
using telemedicine, patients who are even in remote
areas will be able to have regular interactive sessions
with their physicians and receive proper treatment and
monitoring services.'®

Bonora et al. showed that despite the limitations in phys-
ical activity and psychological stress related to quarantine
during the COVID-19 pandemic, blood sugar control in
patients with T1D improved via using telemedicine."”
However, the inability of users to use technology or a
lack of access to the internet and interactive media could
hinder the use of telemedicine technology. In addition,

challenges such as concerns over privacy of information
and virtual patient—physician relationships made the use
of this technology more difficult.” Given that self-care for
patients with diabetes is essential, especially during the
COVID-19 pandemic, and the use of telemedicine technol-
ogy always faces several challenges, it seems that investi-
gating physicians’ and patients’ perspectives can help to
support more effective use of this technology as well as
realizing its benefits.

Methods

This survey study was conducted in 2023. Prior to the
study, ethics approval was obtained from the Ethics
Committee of Iran University of Medical Sciences
(IR.JUMS.REC.1400.727). The participants were divided
into two groups: physicians and patients. Physicians
included endocrinologists (n = 5), internal medicine specia-
lists (n=15), and general practitioners (GPs; n=30) who
worked in five teaching hospitals affiliated with two
medical universities located in an underprivileged area in
the southeast region of Iran. As the number of physicians
was limited, no sampling methodology was used and all
of the physicians were invited. The second group was
patients with diabetes who visited their physicians in
these five hospitals. To select the patients, convenience
sampling methodology was used, but only patients who
were familiar with information technology were included
in this study and those who were not familiar with the tech-
nology (e.g., computers and mobile phones) or didn’t use
them in their daily life were excluded from the study.
Due to the large number of patients, the research team
decided to collect data during a two-week period
(February 12, 2023, to March 7, 2023). In this period,
200 eligible patients were invited to take part in the
study; however, only 60 patients completed the question-
naire. Before collecting data, a signed, written informed
consent was obtained from all participants of the study.

To collect data, a questionnaire was designed based on
the results of a previous scoping study.'® The validity of
the questionnaire was assessed by three experts in
medical informatics, and its reliability was calculated
using Cronbach’s alpha (a=0.953). The questionnaire
was designed based on a 5-point Likert scale (not important
(1), slightly important (2), moderately important (3),
important (4), and very important (5)) in four sections: indi-
vidual, clinical, technical, and organizational challenges of
using telemedicine for patient with diabetes during the
COVID-19 pandemic. The questionnaire consisted of 58
questions, including individual challenges (18 questions),
clinical challenges (6 questions), technical challenges (13
questions), and organizational challenges (20 questions)
(Supplementary file).

The researcher (FM) visited the selected teaching hospi-
tals and provided the research participants with a paper-
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based questionnaire. Having data collected, they were ana-
lyzed using SPSS software version 25. Initially, descriptive
statistics (frequency, mean value, and standard deviation)
were calculated. Then, the Kolmogorov—Smirnov test was
applied for each of the participating groups to assess
normal distribution of data. As the distribution of data
was not normal for the participating groups, the Kruskal—
Wallis test was used to compare the opinions of different
groups. The pairwise comparison test was also performed
for subsequent comparisons between groups.

Results

The total number of respondents was 95. Four endocrinol-
ogists (80%), 10 internal medicine specialists (66.6%), 21
GPs (70%), and 60 patients with diabetes (30%) partici-
pated in the study. Among patients (n =22, 36.7%) and
the specialists (n =7, 50%), the age group of 41-50 years
and among GPs (n=16, 76.2%), the age group of 21-30
years had the highest frequency. The majority of patients
were women, and the majority of physicians were men. In
terms of education level of patients, the highest frequency
belonged to the bachelor’s degree (n =20, 33.3%).

Regarding the individual challenges of using telemedi-
cine for patients with diabetes during the COVID-19 pan-
demic, patients’ preference to receive face-to-face services
was the most important individual challenge from the spe-
cialists’ (4.93+0.26), GPs’ (4.81 +£0.40), and patients’
(4.70 £ 0.64) perspectives. The specialists also believed
that the low level of user acceptance, the low level of
patients’ and their families literacy, and a lack of access,
or limited access to technology were other important indi-
vidual challenges (4.93 +0.26), and the lack of access to
multilingual resources for users (patient, patient’s family,
and service provider) (2.93 +0.73) was the least important
one. From the GPs’ perspectives, the lack of access to
multilingual resources (3.10 +0.94), and from the patients’
perspectives, the limited use of telemedicine by non-native
speakers (3.10+0.81) were the least important individual
challenges.

All of the participants (specialists (5 +0), GPs (4.43 +
1.02), and patients (4.85 +0.44)) believed that the impossi-
bility of physical examinations was the most important clin-
ical challenge of using telemedicine for patients with
diabetes. The least important challenge was the lack of
adherence to the standard treatment protocols which was
mentioned by all of the respondents (specialist (3.64 +
0.74), GPs (3.14+1.06), and patients (3.62+0.86)).
Table 1 shows the participants’ responses regarding the
clinical challenges of using telemedicine for patients with
diabetes during the COVID-19 pandemic.

Most of the respondents believed that technical chal-
lenges played a significant role in the use of telemedicine
for patients with diabetes during the COVID-19 pandemic.
According to the specialists, lack of an integrated tool for

documenting data (including self-assessment data, screen-
ing questionnaires, and sharing the results of blood tests)
(4.93 +£0.26) was the most important technical challenge.
From GPs’ and patients’ perspectives, patients’ lack of
access to electronic devices (4.67 +0.48) and lack of
access to high-speed internet services (4.70 +0.78) were
the most important technical challenges, respectively.
Difficulty in retrieving information from different databases
(specialists (4.21 +0.57) and patients (3.88 + 0.95)) and the
complexity and nonuniformity of digital platforms (GPs
(3.95 +0.86)) were the least important technical challenges.

In terms of the organizational challenges, the specialists
believed that inadequacy of providing patient-centered
healthcare services (5 + 0) and inadequacy of users’ training
(patient, patient’s family, and service providers) (4.93 +
0.26) were the most important challenges. However, the
GPs were more concerned about a lack of an electronic
health records system in hospitals to integrate patient data
(4.38+0.92) and a lack of a long-term strategic plan
(4.38+1.11). The specialists (4.07+0.61) and the GPs
(3.57 £0.97) thought that the inadequacy of rules for finan-
cial support via insurance companies was the least import-
ant organizational challenge.

For patients, limited knowledge of healthcare providers
about the ethical aspects of telemedicine (4.63 +0.68)
was the most important, and intensive work processes in
the healthcare centers (3.88 +0.84) was the least important
organizational challenge. Overall, the results showed that
technical (4.42+0.57), clinical (4.25+0.52), organiza-
tional (4.23 +0.56), and individual (4.02 +0.42) challenges
were the most important challenges, respectively. Table 2
shows the mean values for each group of challenges
based on the respondents’ perspectives.

As Table 3 shows, the Kolmogorov—Smirnov test
demonstrated that the score distribution for the individual
challenges in the patient’s group, clinical challenges in
the GPs and patients groups, technical challenges in the spe-
cialists and patients groups, and organizational challenges
in the specialists and patients groups were not normal (p
>0.05). Therefore, the Kruskal-Wallis test was used to
compare the opinions of different groups.

The results of the Kruskal-Wallis test showed that there
was a significant difference between the individual (p=
0.000), clinical (p=0.003), technical (p=0.004), and
organizational challenges (p=0.009). To understand the
differences among the respondents, a pairwise comparison
test was conducted. The results of this test are shown in
Table 4.

According to Table 4, regarding the individual challenges,
there was a significant difference between the opinions of
specialists and GPs (p =0.000), specialists and patients (p
=0.002), and GPs and patients (p =0.030). In terms of the
clinical challenges, a statistically significant difference was
observed between the opinions of specialists and GPs (p =
0.001), and GPs and patients (p =0.013). Regarding the
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Table 1. Clinical challenges of using telemedicine for patients with diabetes during the COVID-19 pandemic.

19  Unavailability of patient
medical history

Specialists 0
GPs 1 (4.8)
Patients 1(1.7)

20 Impossibility of physical
examinations

Specialists 0
GPs 1 (4.8)
Patients 0

21  Prescribing medication despite
lack of final diagnosis

Specialists 0

GPs 1 (4.8)
Patients 0
22 lack of adherence to the Specialists 0
standard treatment
protocols GPs 2 (9.5)
Patients 0

23 Challenges in communication
between patients and
healthcare providers

Specialists 0
GPs
Patients 0
24 lack of standard forms for

documenting patient
medical records

Specialists 0

GPs 1 (4.8)

Patients 0

technical challenges, there was also a significant difference
between the opinions of specialists and GPs (p =0.002),
and specialists and patients (p =0.004). In relation to the
organizational challenges, a significant difference was
observed between the opinions of specialists and GPs (p =
0.002), and specialists and patients (p =0.019).

Discussion

In the present study, the perspectives of specialists, GPs,
and patients with diabetes on the challenges of using tele-
medicine during the COVID-19 pandemic were investi-
gated. The comparison of the mean values for individual,
clinical, technical, and organizational challenges showed
that technical, clinical, organizational, and individual

0 0 1(7.1) 13 (92.9)  4.93+0.26
0 2 (9.5) 5(23.8) 13 (61.9)  4.38+1.02
2 (3.3) 5 (8.3) 12(20) 40 (66.7)  4.47 +0.91
0 0 0 14 (100) 5+0

0 2 (9.5) 4 (19) 14 (66.7)  4.43 +1.02
0 2 (3.3) 5 (8.3) 53 (88.4)  4.85+ 0.4k
0 5 (35.7) 7 (50) 2 (14.3) 3.79 4+ 0.69
1(4.8) 11 (52.4) 6 (28.5) 2 (9.5) 3.23+0.91
5 (8.3) 22 (36.7) 18 (30) 15 (25) 3.72+0.94
0 7 (50) 5(35.7) 2 (14.3) 3.64 +0.74
1(4.8) 13 (61.9) 2 (9.5) 3 (14.3) 3.14 + 1.06
4 (6.7) 26 (43.3) 19 (31.7) 11 (18.3)  3.62+0.86
0 1(7.1) 1(7.1) 12 (85.8)  4.79+0.57
0 3(14.2) 9 (42.9) 8 (38.1) 4.10+0.99
1(1.7) 8 (13.3) 5 (8.3) 46 (76.7)  4.60 +0.78
0 0 2(143)  12(85.7)  4.86+0.36
0 1 (4.8) 9 (42.8) 10 (47.6)  4.29+0.95
0 4 (6.7) 19 (31.6) 37 (61.7)  4.55+0.62

challenges were the most important challenges, respect-
ively. For the specialists and GPs, technical and organiza-
tional challenges, and for patients, technical and clinical
challenges were the most important challenges of using
telemedicine during the COVID-19 pandemic.

Regarding technical challenges, one of the reasons that
prevented patients from using telemedicine was the weak
internet connection and limited access to high-speed internet
networks, especially in developing countries and underpriv-
ileged areas, which disrupts communication and interactions.
The results are in line with the findings of other studies in
which technical issues were the most reported challenge.?
Bhatia et al. reported that technical difficulties were more
obvious during making a video visit and patients and clini-
cians needed to receive more formal training. In-home
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Table 2. Comparison between the mean values of challenges.

Individual challenges Specialists ~ 4.36 +0.19 4.02 +0.42
GPs 3.83+0.39
Patients 4.01+0.42
Clinical challenges  Specialists ~ 4.50 +0.24  4.25 +0.52
GPs 3.94+0.76
Patients 4.30 £0.41
Technical challenges Specialists ~ 4.76 +0.33  4.42 4+ 0.57
GPs 4.28 +£0.59
Patients 4.39 +0.59
Organizational Specialists ~ 4.56 +0.22 4.23+0.56
challenges
GPs 4.01+0.63
Patients 4.23 +0.56

technical assistance and getting access to low-cost or free
broadband internet, especially for those living in geographic-
ally deprived areas can be a solution to overcome this chal-
lenge.”! The insufficiency of technical infrastructure,* the
lack of strong technical support and limitations in providing
patients with technical support when they use the technol-
ogy>* were also highlighted by other researchers. These chal-
lenges need to be addressed properly, otherwise they force
patients to ignore using telemedicine technology and
choose face-to-face consultations.**

In terms of clinical challenges, sometimes patients and
clinicians believe that telemedicine does not fully meet
the necessary standards for medical examinations and it is
difficult to perform some diagnoses virtually.””> They
believe in-person visits provide higher quality services
compared to the telemedicine visits, as care providers
observe them and complete a physical examination.?' As
a result, any prescriptions and treatments are based on the
final and more accurate diagnosis.”® Although the accessi-
bility of Internet of Medical Things (IoMT) is increasing
and patients are able to provide data in a quicker manner
along with using telemedicine services, this has also led
to sometimes overuse of devices and increasing depend-
ency on the collected data rather than actually assessing
the clinical symptoms. The reliability of the data collected
by IoMT devices can also be a challenge, as there might
be false positives that emerge more frequently due to the

Table 3. The results of the Kolmogorov-Smirnov test.

Individual challenges  Specialists 0.200
GPs 0.200
Patients 0.019*
Clinical challenges Specialists 0.200
GPs 0.000*
Patients 0.004*
Technical challenges  Specialists 0.000*
GPs 0.071
Patients 0.000*
Organizational Specialists 0.011*
challenges
GPs 0.103
Patients 0.000*

*Significant difference at the level of 0.05.

lack of proper calibration of devices.”” Murphy et al.
showed that televisits may result in incorrect referrals and
poor diagnosis, and about 18.5% of unsuccessful visits
need further evaluation.® Therefore, more research on the
clinical effectiveness of telemedicine services and devices
is required, and the quality of visits, final diagnoses, and
treatments need to be monitored constantly.

Regarding the organizational challenges, several recent
works suggested that the neglect of changing the work pro-
cesses is the main challenge to the implementation of tele-
medicine. In this case, the processes need to be redefined
to match organizational perspectives and gain support from
managers. The telemedicine implementation needs more
effort to align the processes with the organizational strat-
egy.? For instance, nonreimbursement or limited reimburse-
ment of telemedicine services can cause concerns over
providing high-quality services.*"**>! In addition, several
studies highlighted the importance of user training for the
use of telemedicine technologies.>'*>=* As the use of tele-
medicine technology is a new work process, it is important
to redefine all related processes to overcome any interrup-
tions in routine activities. In particular, financial and context-
ual issues need to receive adequate attention to facilitate the
implementing of new processes successfully.

In terms of individual challenges, a number of issues
related to privacy, data protection, and confidentiality of
medical information should be considered. Both healthcare




DIGITAL HEALTH

Table k. Results of the pairwise comparison test.

Individual Specialists  GPs 0.000*
challenges

Patients 0.002*

GPs Specialists  0.000*

Patients 0.030*

Patients Specialists  0.002*

GPs 0.030*

Clinical challenges  Specialists GPs 0.001*

Patients 0.087

GPs Specialists  0.001*

Patients 0.013*

Patients Specialists  0.087

GPs 0.013*

Technical Specialists  GPs 0.002*
challenges

Patients 0.004*

GPs Specialists  0.002*

Patients 0.398

Patients Specialists  0.004*

GPs 0.398

Organizational Specialists GPs 0.002*
challenges

Patients 0.019*

GPs Specialists  0.002*

Patients 0.159

Patients Specialists  0.019*

GPs 0.159

*Significant difference at the level of 0.05.

providers and patients must be assured that the processes of
data transfer and data storage in a televisit are confidential
and secure.®> Another challenge is cultural sensitivities,
and individuals might not be interested in receiving care
provided by the healthcare providers in other geographical

areas with cultural differences.®® Although telemedicine
may increase access to healthcare services, some ethnic
groups and those experiencing economic deprivation may
have less access to computers, smartphones, and the inter-
net, which potentially creates inequality in access to tele-
medicine services.?’ Similarly, the results of various
studies showed that patients who were older found it diffi-
cult to acquire digital literacy and did not have sufficient
access to advanced technologies such as laptops and smart-
phones.*® Older adults prefer face-to-face visits, as they
believe this method of care is more reliable and easier for
them. As a result, they have less interest in using telemedi-
cine.”” Apart from the mentioned individual challenges,
there might be many other factors at the individual level
that should be identified and addressed appropriately to
improve the use of telemedicine technology.

According to the findings, there was a significant differ-
ence between the mean values of individual, clinical, tech-
nical, and organizational challenges among different groups
of the respondents, and the mean values obtained for the
specialists were higher than other two groups. This sug-
gested that the specialists were more concerned about the
individual, clinical, technical, and organizational challenges
mainly due to their work experience, a range of patients that
they visited, and their deeper understanding of patient con-
ditions. For the specialists and GPs, technical and organiza-
tional challenges, and for patients, technical and clinical
challenges were the most important challenges. This
shows that users’ perspectives and priorities about different
issues might be different. Therefore, to implement telemedi-
cine technology successfully, different stakeholders should
be identified, and their requirements need to be investigated
and addressed properly.

Research limitations

One of the limitations of this study might be related to the
limited number of participants. Although all of the physi-
cians and more than 200 patients were invited to take part
in the study, a limited number of the individuals completed
the questionnaire. This might be related to their interest in
the topic of the research and their workload. Therefore, con-
ducting another study using a bigger sample size, collecting
data in other areas of the country, and comparing the find-
ings across these areas might be useful to gain a better
understanding of challenges of using telemedicine for
patients with diabetes during the COVID-19 pandemic.
This will also help to improve the generalizability of the
findings. Moreover, the data were collected from one of
the underserved areas of the country, in which patients
might not be computer-literate enough or may not be famil-
iar with the importance of using telemedicine for managing
their diseases. Therefore, we decided to ask people who
were familiar with information technology to complete
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the questionnaire. In future studies, different user groups
can be identified and invited to take part in the study.

Conclusion

In this study, the challenges of using telemedicine for
patients with diabetes during the COVID-19 pandemic
were investigated from the specialists’, GPs’, and patients’
perspectives. The results showed that technical, clinical,
organizational, and individual challenges were the most
important challenges, respectively. Therefore, it can be con-
cluded that for a successful implementation of telemedicine
technology, especially during pandemics, it is essential to
evaluate and prioritize these challenges. This will help
improving quality of care, reducing costs, ensuring continu-
ity of healthcare services, preventing waste of time, and
controlling infection. Future research can focus on other
telemedicine users and their requirements to provide a
deeper understanding of challenges and related solutions.
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