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Abstract

Background: Telemedicine is the delivery of health-related services using electronic means. Given the immense strain on Pakistan's
health care system, there is a need for telemedicine.

Objectives: To determine the knowledge, perception, and willingness of using telemedicine among medical students of a public
medical university and if they are associated with age, gender, year of education, urban-rural background, and one another.
Methods: A cross-sectional survey with a population size of 189 students and non-probability convenience sampling technique
was conducted among the MBBS students of a public medical university. An online questionnaire was used to collect data, and
SPSS version 29 was used for analysis.

Results: The responses were used to calculate knowledge, perception, and willingness scores for each participant. Independent
two-sample t-test revealed association between Perception and gender (higher in females; P=0.002), and background (higher in
urban; P<0.001), Willingness and gender (higher in females; P=0,021), and Willingness and background (higher in urban;
P=0.018). One-way ANOVA revealed association between knowledge and education (highest in 4th year; P=0.007) and Perception
and education (highest in 4th year; P=0.014). Pearson correlation coefficient was significant and positive between Perception and
knowledge (rho=0.178; P=0.015), as well as Willingness and Perception (rho=0.492; P<0.001).

Conclusion: Most students had an average knowledge but good perception and willingness of using telemedicine. Knowledge and
perception were associated with the 4th year of MBBS. Perception and willingness were associated with the female gender and
urban background. Willingness correlated positively with perception, which correlated positively with knowledge.
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Introduction

T elemedicine is the delivery of health-related services
over long distances using electronic means." As an
adjunct to the conventional health infrastructure, it can con-
tribute to the sustainable development goals,” especially in
developing countries where the penetration of physical
healthcare in rural peripheries is limited.’ It enables real-
time communication between health providers and patients
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and can help provide widespread primary healthcare services
for diabetes, hypertension, infections, immunization, and
mother-child health via smartphones.*” This makes it easier
to monitor the status of chronically ill patients and arrange
consultations and treatments.’ Furthermore, telemedicine
can establish collaborative channels among providers for
referrals, education, epidemic prevention, and better inter-
ventions.’

As Pakistan’s population surpassed 240 million in 2023
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according to Population Census 2023, the enormous burden
on the health system became increasingly clear.*
Although life expectancy has improved over the years,
manageable diseases still are the major contributor to
mortality in Pakistan."

July - September 2024 | Volume 03 | Issue 03 | Page 55


http://creativecommons.org/licenses/by/4.0/

Journal of Society of Prevention, Advocacy and Research KEMU (JSPARK)

This situation has created a demand for the expansion, expe-
dition, and accessibility of medical services and has prompted
health authorities to come up with new, economically feasible
options, one of which is telemedicine.

Telemedicine and digital health are a growing industry
estimated to reach a value of US $504.4 billion by the
end of 2025.” However, such systems have been in place
worldwide for some time now. India used e Compliance
to monitor tuberculosis patients and ensure compliance.”
Bangladesh uses District Health Information Software 2
for data collec- tion, monitoring, and decisions of budget
distribution.” Telemedicine services are available in
61% of the health institutions in the US." Africa used
SMS texts to manage stocks of antimalarial drugs.”® The
telemedicine network in Pakistan is still a work in
progress. Individual health centers run independent
programs, and there is little centra- lization.

The WHO telemedicine survey 2016 showed that Pakistani
law is lacking in terms of telemedicine regulation policy."”
Since policy is often a reflection of societal attitudes, study-
ing the trends in the knowledge and perception of telemedicine
is important, but literature on this aspect is limited on
both global and national levels. Based on the few studies
available, around 54.3% of the general Pakistani
population has a good understanding of what
telemedicine is, and 60% of medical students have good
knowledge about telemedicine. 19

Although a study found that 64.8% clinicians in Karachi
had at least a basic understanding of telemedicine, such
data on doctors and medical students in other major cities
is lacking.?’ Specifically, when it comes to students in
Punjab, the most populous province of Pakistan, the medical
students’ awareness and opinions on telemedicine have not
been assessed sufficiently. King Edward Medical University
(KEMU) is affiliated with Mayo Hospital, one of the
largest tertiary care hospitals in Punjab. Since KEMU
enrolls students from all over the province, we believe that
it is a good setting for conducting a study to gauge the
knowledge and views of Punjab medical students on
telemedicine.

The study was conducted to determine the knowledge,
perception, and willingness of using telemedicine in the
medical students of King Edward Medical University and
if these three measures were associated with age, gender,
year of education, urban-rural background, and one
another.

Methods

A cross-sectional survey was conducted among the
Bachelor of Medicine, Bachelor of Surgery (MBBS) students
of KEMU. This study was approved by the institutional

students was estimated by using a confidence interval of
95% (Z=1.96), absolute precision (a)=7%, and population
proportion (p)=60% derived from a previous study
reporting the prevalence of good knowledge about
telemedicine in Indian medical students, using Cochran’s
sample size formula given below. %

G = (Z.p.0

0.2

A non-probability convenience sampling technique was
used. The students meeting all of the following inclusion
criteria were included: (1) Medical students enrolled in the
MBBS program; (2) Students with a Pakistani
background; and

(3) Students who could comprehend and answer the English
questionnaire. The students meeting at least one of the
following exclusion criteria were excluded: (1) Students
not res- ponding to the online questionnaire within the data
collection period; (2) Students who did not complete all
parts of the questionnaire; and (3) Students who asked for
their questionnaire to be withdrawn. After approval from
the IRB, online questionnaires were distributed among 189
participants using Google Forms. The questionnaire, which
had been verified and used by a previous study, consisted
of four parts that defined and/or measured
sociodemographic variables, know- ledge, perception, and
willingness of using telemedicine, respectively. 2
Sociodemographic data included age, gender, education,
and urban-rural background. Knowledge domain had 5
items: Each item carried a score of 5. It was to be rated on a
Likert scale as “very low”, “low”, “neutral”, “high”, and
“very high”, with scores of 1, 2, 3, 4, and 5 for each option,
respectively. For each item, “very low” and “low” were
considered insufficient knowledge, ‘neutral” was
considered average knowledge, and “high” and “very high”
were considered sufficient knowledge. Knowledge score
(KS) was the sum of the scores of all items (Range:5-25). KS
of <10, 10-20, and >20 was considered low, neutral, and
high, respectively. Perception domain had 5 items: Each
item carried a score of 1. It was measured dichotomously as
“agree” or “disagree”, with scores of 1 and 0, respectively.
Perception score (PS) was the sum of the scores of all
items (Range:0-5). PS of

<2, 2-4, and >4 was considered low, neutral, and high,
respectively. Willingness domain had 6 items: Each item
carried a score of 1. It was also measured dichotomously as
“agree” or “disagree”, with scores of 1 and 0, respectively.
Willing- ness score (WS) was the sum of the scores of all
items (Range: 0-6). WS of <2, 2-5, and >5 was considered
low, neutral, and high, respectively. Informed consent was
taken alongside the questionnaire using a standard consent
form.

The collected data were analyzed with SPSS version 29.

—review board (IRB) of KEMU_A sample size of 189
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Appropriate descriptive statistics were used for all data,
i.e., frequency and percentage for categorical, and
mean and standard deviation for quantitative data. For
checking association between quantitative and categorical
variables, inde-pendent two-sample t-test and one-way
ANOVA were used. For checking association between
quantitative variables, Pearson’s correlation coefficient
was used.

Results

A total of 189 students meeting the eligibility criteria were
included as participants. The sociodemographic characteris-
tics of these participants are given in Table 1. The age distri-
bution is given in Figure 1. The mean (M) age was 21.54 years.
There were more female students than male students. Most
of them were in the 4th year of MBBS, then 3rd year, 2nd
year, 5th year, and 1st year. The majority were from urban
areas.

In the knowledge domain, most (41.2%) participants had
sufficient knowledge of what was telemedicine. However,
for 54.0% and 55.1% of the participants, their knowledge

Table 1: Sociodemographic characteristics of participants

Age (years) Mean (SD)
21.54 (1.358)

Gender n (%)
Male 69 (36.5)
Female 129 (63.5)
Year of Education n (%)
1%t Year 8(4.2)
2" Year 20 (10.6)
3" Year 41 (21.7)
4" Year 104 (55.0)
5t Year 16 (8.5)
Urban-Rural Background n (%)
Urban 178 (94.2)
Rural 11 (5.8)

about its applications and use abroad, respectively, was
insufficient. Their familiarity with recent guidelines and
participation in conferences and webinars related to tele-
medicine were also insufficient in most (70.4%) cases. In the
perception domain, most participants agreed that it was viable
for comprehensive healthcare (87.3%), enabled technology
adoption (96.3%), saved time and effort (92.6%), and reduced
costs (91.0%), and that there were existing, easily adoptable

telemedicine applications in the country (74.6%). In the
willingness domain, most of the participants again agreed
that they were willing to use it for consultation (87.3%),
refer and advice it to others (83.1%), include it in their practice
(85.7%), pay for telemedicine services (69.8%), consult
colleagues through video conferences (90.5%), and integrate
it into existing system (90.5%).

Histogram

Masn = 21.54
Std -

Frequency

Age

Figure 1: Histogram showing the distribution of participants
across age. The age ranges from 19 to 28 years. The mode
is 22 years.

The mean knowledge score (KS), perception score (PS),
and willingness score (WS) were neutral (M=12.71), high
(M=4.42), and high (M=5.07), respectively. The independent
two-sample t-test revealed statistically significant associations
between PS and gender (higher in females; P=0.002), PS
and location (higher in urban; P<0.001), WS and gender
(higher in females; P=0,021), and WS and location (higher
in urban; P=0.018), which are given in Table 2. The one-
way ANOVA revealed statistically significant association
between KS and education (highest in 4th year; P=0.007)
and PS and education (highest in 4th year; P=0.014), which
are also given in Table 2.

Pearson correlation coefficient was statistically significant
between PS and KS, as well as WS and PS, as given in Table 3.
PS increases with KS (rho=0.178; P=0.015), and WS increases
with PS (rho=0.492; P<0.001).

Table 2: Association of KS, PS, and WS with gender, education, urban-rural background, and age. Statistically

significant P values (<0.05) are given in bold.

One-tail P Two-tail P P value One-tail P Two-tail P Pearson correlation P value
value value value value coefficient
KS 0.351 0.702 0.007 0.112 0.225 0.139 0.057
PS 0.001 0.002 0.014 <0.001 <0.001 -0.021 0.771
WS 0.010 0.021 0.057 0.009 0.018 0.035 0.632
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Table 3: Association of PS and WS with. KS and PS. Statis-
tically significant P values (<0.05) are given in bold.

KS PS
Domain Pearso_n Pearso_n p
correlation Pvalue correlation
L L value
coefficient coefficient
PS 0.178 0.015
WS 0.133 0.068 0.492 <0.001
Discussion

About 41.2% of the participants had sufficient knowledge
of what telemedicine was. Furthermore, most people had
insufficient knowledge of telemedicine apps and platforms
(54.0%) and its use outside the country (55.1%). Even more
participants had insufficient knowledge about telemedicine
guidelines (70.4%), and conferences and webinars (70.4%).
The mean overall KS was almost at the midpoint of the range
(M=12.71; SD=4.292; Range:5-25).

The prevalence of sufficient knowledge of what telemedicine
is in KEMU students is nearly half (41.2%) that reported for
doctors in Karachi,” which is probably because this study
included MBBS students who are generally less informed
on the various health programs available in the country as
compared to practicing doctors. This is further evident from
the fact that the prevalence of sufficient knowledge calculated
by studies focusing on students of Indian institutions™* is
similar to the one calculated in this study. The number of
people with insufficient knowledge of apps and platforms
and use outside the country is also comparable to those repor-
ted for Indian students.”* A majority of students having
insufficient knowledge about telemedicine guidelines and
conferences and webinars was quite expected as undergra-
duate medical students are usually not well-informed about
clinical guidelines and most clinician-focused events in
general.

The mean KS (M=12.71) revealed an intermediate degree of
knowledge. There was an association with year of education,
with KS being highest for 4th year (P=0.007), likely because
senior medical students attend more hospital wards where
they gain greater awareness of the various health services,
including telemedicine, available in the country. This study
found no association between KS and gender, which is con-
trary to the findings of previous studies that suggested better
knowledge in females in India and Libya.?*% Also, there
was no association with urban-rural background. Both of
these can be attributed to the limited sample size of this
study. The study found no association of KS with age,
probably because of the narrow range of age distribution
(range 19-29 years) of the participants, which would
necessitate a larger sample to detect a potential difference.

The vast majority of people (>74%) agreed with every item
in the perception domain, acknowledging telemedicine’s
viability for comprehensive healthcare, conduciveness to
tech adoption, time-saving and workload reduction, cost
reduction, and ease of adoption of existing telemedicine
applications. This is in stark contrast to the perceived effective-
ness of telemedicine observed in doctors of Karachi,?where
only 28.1% believed it provided faster healthcare. Since it
has already been established that medical students are less
knowledgeable about telemedicine than doctors, the better
perception of the former is probably due to naive optimism:
The students are too ignorant to identify the drawbacks or
limitations of telemedicine, and, thus, are overly optimistic
about it. This is evident from the fact that an even higher
prevalence of positive perception (90.9%) has been reported
for Indian medical students.” A similar high prevalence has
also been observed in Indonesia.”

Predictably, the mean overall PS was also very high (M= 4.42;
SD=0.928; Range=0-5). Women in conservative Pakistan
are allowed less outdoor freedom than men, thus cultivating a
greater acceptance of online, at-home services in the
former.?” This is evident from the fact that PS was higher
in females than males (M=4.58 vs. M=4.14; P=0.002).
Also, PS was higher in 4th year (P=0.014) students. Since
these students started medical school during the peak of
the COVID-19 pandemic, they observed greater reliance
on and promotion of telemedicine services in the university
at that time, which could have inculcated a greater
optimism toward these ser- vices. PS was higher in
students with urban as compared to rural background
(M=4.50 vs. M=3.00; P<0.001), probably because the
former enjoy better telecom and internet facilities, which
make access to all digital services reliable and conve- nient.
This could lead them to develop a positive perception of
digital services in general. This is not the case for rural
areas where such services are not reliable due to poor signal
strength, lack of infrastructure, and internet penetration stan-
ding at 7%.?® No association was found with age likely
because of the narrow range of distribution.

Avast majority of people (>83%) also agreed to use telemedi-
cine applications for consultation, refer telemedicine inter-
ventions to peers, and include them in their practice, and
even more (>90%) agreed to consult colleagues through
video conferencing and integrate telemedicine into existing
systems. This is comparable to the previously reported percen-
tage of Indian medical students (96.4%) willing to adopt
telemedicine in their careers, and the 89.9% of Indonesian
students who had never used telemedicine but were willing
to try it.** Similarly, in Libya, Egypt, and Saudi Arabia,
the attitude toward telemedicine was generally favorable
among healthcare workers.?>230 This study also found
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agreed to pay for telemedicine applications. The slight
decrease was expected because pay-walled services tend
to lose popu- larity, especially in underprivileged
populations of developing countries, such as Pakistan.

The mean overall WS was also high (M=5.07; SD=1.55;
Range=0-6). It was higher in females than males (M=5.27
vs. M=4.72; P=0.021), and students with urban than those
with rural background (M=5.13 vs. M=4.00; P=0.018) likely
due to the better perception of telemedicine among the former
in both comparisons as explained earlier. However, this
gender disparity contradicts the results of an Indonesian
study, which found no association between willingness
and gender, likely due to the less conservative nature of Indo-
nesian society, where women enjoy greater outdoor freedom
as compared to Pakistan.® So, the perception and
willingness to use online services do not differ much between
the genders. No association was found with the year of
education and age, probably not only because the range of
distribution is too narrow, but also because non-
practicing students are generally too ill-informed
(because of their limited clinical exposure until house job or
post-graduate training) to develop any specific inclination for
or against certain clinical practices, suchasusingtelemedicine
orchoosingalternative treatments.

The relationship between the scores was predictably straight-
forward. There was a positive correlation between PS and
KS (r=0.178; P=0.015) suggesting that the students with
better knowledge also had better perception of telemedicine.
There was also a positive correlation between WS and PS
(r=0.492; P<0.001), suggesting that those with better percep-
tion were more willing to use or adopt telemedicine services.
Surprisingly, despite these correlations, there was no corre-
lation between WS and KS, which suggested that perception
is also greatly influenced by factors other than knowledge,
willingness is also greatly influenced by factors other than
perception, or both.

The strengths of this study included (1) its ability to simulta-
neously measure the three basic factors that influence the
adoptability of telemedicine, (2) the somewhat representa-
tiveness of the sample given the limited resources available
to conduct the study, and (3) the assessment of differences
within subgroups of the sample. This study had the following
limitations. First, this study had too small a sample size to
check the association of the measured variables with the
narrow range of age (R:19-28 years). This could have contri-
buted to the lack of statistical significance in age-related
analyses. Second, a convenience non-probability sampling
technique was used to enroll only MBBS students, which
resulted in most of participants being 4th year MBBS students.
This could affect the generalizability of the results for the
general student population of the university. Third, the study

was limited to the MBBS students of KEMU because of a
lack of financial assistance to conduct it. Although the student
population of KEMU is diverse in terms of gender, ethnicity,
and urban-rural background, the distribution of these socio-
demographic factors likely does not match those in other
institutions. So, the results might not be representative of
the medical students in different universities across Pakistan.
Fourth, although a questionnaire validated by a previously
published study was used, its simplicity failed to capture
many factors, such as financial status, ethnic background,
and clinical exposure, that could potentially affect the outcome
variables. Fifth, although the superficial aspects of know-
ledge, perception, and willingness to use telemedicine were
assessed, this study does not go into details. For example, for
the students who answered that they had high participation
in telemedicine-related webinars and conferences (K5), no
data was collected on the specific ones attended.

Overall, the results of this study point toward a few key
applications. First, there is a need to strengthen education
on the growing telemedicine industry in Pakistani institutions.
Since most students already perceive the field positively,
programs and seminars for such education would be welcomed.
Second, instead of simply highlighting the general principles
and benefits of telemedicine, educators should focus speci-
fically on the various Pakistani tele- and digital health services,
how to use them, their scope, and economic aspects. Future
research could focus on the (1) socio-cultural factors affecting
attitudes toward telemedicine, such as financial status, class
disparity, and profession, (2) use of specific available tele-
medicine services in different strata of society, (3) trends in
the use of telemedicine services over the years and across
the months each year and assessment of the factors associated
with a change in trend, and (4) prevalence of different reasons
or health issues people use telemedicine services for.

Conclusion

Although most students had an average level of knowledge
of telemedicine, they had good perception and were highly
willing to use it. Both knowledge and perception were asso-
ciated with the year of education: Highest among 4th year
students. Both perception and willingness were associated
with the female gender and urban background. Willingness
correlated positively with perception, which in turn corre-
lated positively with knowledge.
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