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Abstract
Background: Healthcare providers may improve healthcare delivery and make it available to more people by
combining advanced technologies with high-quality network services. In this regard, telemedicine has
improved healthcare providers' ability to provide services for a large number of individuals without their
physical presence. Pakistan's healthcare system is a mix of government infrastructure, parastatal healthcare,
the private sector, civil society, and charitable contributions. However, unawareness, poor education, lack of
skills, lack of resources, and technical issues including internet connectivity, and load shedding have limited
the accessibility of the Pakistani population towards advancement in the healthcare industry.

Methodology: It was a cross-sectional study conducted at a private tertiary care hospital from April to June
2022 in Karachi. To recruit the study participants, a purposive sampling technique was used. Practicing
doctors (n=100), who were aware of telemedicine technology and agreed to participate in the study, were
included as study participants. A self-developed proforma was administered to doctors to assess the study's
objectives.

Results: Out of 100, 64% (n=64) of the participants have no experience working in telemedicine while
only 36% have worked with telemedicine for at least one year. When asked about the application of
telemedicine technology only 46% of the doctors knew the technology used. While only 42% of the doctors
were familiar with the telemedicine tools, including a virtual stethoscope, pulse oximeter, etc. views
regarding continue using telemedicine, 26% of the participants having no experience with telemedicine
agreed that they would like to use telemedicine, 35% agreed to use telemedicine with improvement whereas
3% of them do not want to use the telemedicine technology.

Conclusion: The participants of the current study were aware of telemedicine technology and its advantages.
However, despite their agreement, the majority of the doctors emphasized the improvement of the system to
deliver better services by using this technology.
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Introduction
Healthcare providers may improve healthcare delivery and make it available to more people by combining
advanced technologies with high-quality network services. In this regard, telemedicine is a more
advantageous technology that can assist people to seek preventive therapy and improve their long-term
health. This is especially true for those who are unable to receive adequate care due to financial or
geographical constraints [1]. Telemedicine has developed as a method for overcoming healthcare system
issues, and it is anticipated to become more feasible as information and communication technology advance
and become more user-friendly [2]. Telemedicine has become an important entry point into the process of
diagnosis, triage, and treatment as a result of the COVID-19 pandemic, in order to limit patient
displacement to hospitals, allocate hospital space, and slow the spread of the disease. While telemedicine
and other healthcare technologies have great potential, their use has the potential to exacerbate disparities
due to the “digital divide,” which refers to the disparate access to and use of technology and the internet
among communities and populations of various races/ethnicity and socioeconomic demographics due to
social, language, financial, and other barriers [3,4].

Telemedicine has improved healthcare providers' ability to provide services for a large number of individuals
without their physical presence. It has proven its worth in the pandemic and now after COVID-19, hospitals
have initiated the way forward to get benefits from this technology. Although it started with video
conferencing with every passing day the technology is getting more advanced, and the next generation of
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telemedicine technologies would have much more to offer [5]. Globally, more hospitals are looking at the
benefits of telemedicine as a result of rising healthcare expenditures and a demand for better treatment.
They want better communication between doctors and patients who live far away, as well as more efficient
use of healthcare facilities. Telemedicine has also improved connectivity, resulting in fewer hospital
readmissions and patients following their prescription care regimens in the latter [6]. The introduction of
telemedicine technology has imposed positive changes in serving patients in the neighboring countries of
Pakistan [7,8]. The greater contact advantage of telemedicine also applies to doctor-to-doctor
communication. Doctors can use telemedicine to create support networks, trade skills, and improve
healthcare services. Telemedicine is a method of providing medical care over the internet, typically via video
chat. Both patients and healthcare providers will benefit from this technology. Telemedicine can enrich and
enhance the overall patient experience, despite technical challenges and detractors [9].

Telemedicine has the potential to connect patients in even the most remote locations with trained doctors in
urban areas. The rapid growth of the population, combined with an unstructured healthcare system, has
resulted in an unequal distribution of doctors, resulting in a chronic doctor shortage in peri-urban and rural
areas [10]. Pakistan's healthcare system is a mix of government infrastructure, parastatal healthcare, the
private sector, civil society, and charitable contributions. Furthermore, the physician-to-population ratio in
Pakistan is significantly lower, i.e., 1:1,127, than the WHO-recommended ratio of 1:1,000 [11]. However,
unawareness, poor education, lack of skills, lack of resources, and technical issues including internet
connectivity, and load shedding have limited the accessibility of the Pakistani population towards
advancement in the healthcare industry. Hence, the study was designed to assess the attitudes of
doctors towards acceptance of telemedicine technology and hindrances in its implementation so that
intervention can be made to enter into the era of advanced healthcare service.

Materials And Methods
It was a cross-sectional study conducted at a private tertiary care hospital from April to June 2022 in Karachi.
This article was approved by Ethics Review Committee of Ziauddin University (4210941AAPHA).

Sample selection criteria
The sample size was calculated by the open-epi sample size calculator. At 50% proportion of the total
number of doctors in the tertiary care setup at a 95% confidence interval, the sample size was n=43;
however, to overcome the data errors and to exclude unfilled or half-filled proforma 138 doctors were
approached and completely filled data of n=100 was analyzed. To recruit the study participants, a purposive
sampling technique was used. Practicing doctors, who were aware of telemedicine technology and agreed to
participate in the study were included as study participants. Postgraduate students and other healthcare
staff were excluded from the study.

Data collection procedure
A self-developed proforma highlighting the advantages, disadvantages, strengths, and limitations of
telemedicine was administered to doctors to assess the study's objectives. Prior to the administration of the
questionnaire, the study participants were given a brief introduction to the project and the objectives of the
study. Doctors who agreed to participate and were according to the set inclusion criteria of the study were
asked to fill out a written consent form. Data were collected and scrutinizing of the proforma was performed
to select the completely filled form. Incomplete forms and forms with multiple item selection by the
participant were excluded.

Data analysis
Quantitative data were analyzed by using SPSS version 22 (IBM Corp., Armonk, NY). Frequencies and
percentages of responses against questions were calculated and chi-square analyses were applied as a test of
significance at a 95% confidence interval, 5% margin of error, and a p-value less than 0.05 was considered as
significant.

Results
Amongst the total participants of the study (i.e., n=100), 31% are males while 69% are female doctors as
shown in Figure 1a, having medical experience of varying years, precisely 22% of the doctors have
experienced fewer than five years, 47% of the participants have 5-10 years of experience, 22% have 10-15
years of experience while (n=9) 9% have more than 15 years of experience (Figure 1b), 64% of the
participants have no experience of working in telemedicine while only 36% have worked with telemedicine
for at least one year.
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FIGURE 1: (a) Ratio of gender and (b) years of telemedicine experience

Moreover, we have observed interesting results regarding the use of modern gadgets by doctors. Among our
participants, 51% of the doctors use laptops/mobile phones to search for medical information online, while
37% of them always connect with their patients through social media including WhatsApp and Facebook.
However, 73% of doctors have no idea about the legal bindings while interacting with patients online. Also,
when asked about the applications of telemedicine technology only 46% of the doctors knew the technology
used. While only 42% of the doctors were familiar with telemedicine tools, including a virtual stethoscope,
pulse oximeter, etc.

When asked about the importance of the application of telemedicine technology usage for doctors, 28% of
the participants agreed that they know about the technology and use this for the cure of patients.
Furthermore, the importance of telemedicine usage for patients as a viable approach was agreed upon
by 67% of the participants. In this study, 73% of the doctors agreed to the usage of telemedicine for saving
money, time, and effort, and 59% of them agreed to the beneficence of telemedicine for patients. We have
also compared our results for the experience of doctors using telemedicine with the other significant data
shown in Tables 1, 2.

Years of Telemedicine
Experience

Organizational difficulties while
using telemedicine

Technical difficulties while
using telemedicine

Overall quality of telemedicine
consultations

No experience 60% 62% 64%

1-year experience 40% 38% 36%

Pvalue 0.002* 0.001* 0.001*

TABLE 1: Comparison of years of telemedicine experience with the quality of care.
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 No experience 1-year experience
p-value

Perception Agree Disagree Agree Disagree

Telemedicine can save time and money 19% 45% 08% 28% 0.012*

Telemedicine is easy to use and navigate 11% 53% 06% 30% 0.001*

Use of telemedicine is beneficial for patients 35% 29% 24% 12% 0.001

TABLE 2: Comparison of years of telemedicine experience with advantages of the use of
telemedicine

Lastly, when the study participants were asked about their views regarding continue using telemedicine, 26%
of the participants having no experience with telemedicine agreed that they would like to use telemedicine,
35% agreed to use telemedicine with improvement whereas 3% of them do not like to use the telemedicine
technology. Of the participants having one year of experience using telemedicine, 12% of the doctors would
like to use telemedicine in the same way, F 23% would like to continue using telemedicine but with
improvements whilst only 1% of the doctors would not like to continue using telemedicine services.

Discussion
In recent times, advances in technology have radically increased the convenience and quality of care that is
available digitally [12]. The results of our study show that 64% of the participant doctors had no experience
working in telemedicine while 36% had experience, keeping the fact in mind that the present study was
conducted in an urban area of the country, the numbers of respondents are lower if we compare it to other
countries. All over the world the multitude of telemedicine usage increase tremendously after the pandemic
and has now become a permanent fixture. A study conducted by Julia et al. stated that the doximity survey
showed the number of physicians working in the USA in the field of telemedicine has doubled from 20% (as
of 2020) to 40% (as of 2021) [13]. This shows the increase in the international trend of practicing telehealth
[14].

As far as Pakistan is concerned several studies showed that it still lacks the proper system for telemedicine
due to which a large number of doctors are still not able to provide their services through this medium.
There could be several reasons behind this such as a lack of knowledge and training for telemedicine in
medical institutes and hospitals. This was demonstrated in a study conducted by Sana et.al., in Pakistan
during the time of COVID-19 to assess the telemedicine knowledge among medical students. The survey
showed that medical students should be taught and evaluated about telemedicine so that they will play a
significant role in establishing telemedicine services in the healthcare system in the future [15].

However, the results also showed that more than 50% of the doctors use gadgets like mobile phones, and
laptops to communicate with their patients using email, social media, and calls. Also, doctors are using
these services to keep themselves up to date regarding medical practices, literature reviews, etc. James et al.
led a survey in Australia regarding telemedicine technology and found out that doctors have different
perspectives and practices to communicate with the patients through internet. As much as social media
platforms are becoming common, additional training is required to practice telemedicine online in an
ethical manner as it is a difficult task [16]. Another study conducted in the USA demonstrated that younger
physicians are practicing telemedicine more than physicians having 5-10 years of experience [17]. The young
generation is tech-savvy, and this could be a reason why young doctors are practicing more and using the
internet and gadgets to support their patients [18,19].

Conferring to the results of the study that showed over 50% of doctors would like to practice telemedicine
with or without improvements in the system on account of the benefits of this technology for both doctors
and patients. These results are supported by the study held in India that showed that over 70% of physicians
envisioned keeping using telehealth at least occasionally after the pandemic [20]. Another study conducted
in China in 2021 supports our results that show physicians are most likely to have increased their telehealth
use in the long term [21].

Many participants agreed to the benefits of telemedicine technology for several reasons, including saving
money, time, and effort. It is now a known fact that Telemedicine has the potential to decrease healthcare
spending by decreasing problems like avoidable emergency department visits, misuse of medications, and
prolonged hospitalizations [22,23]. A number of studies support this part of the results. A systemic review
exhibited 21 reviews to conclude as telemedicine technology is beneficial from a physician's perspective
[24,25].
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In the current times, there is an increasing trend of using telehealth technologies in Pakistan in all tertiary
care hospitals, because of its efficient and cost-effective means for delivering and accessing quality
healthcare services and outcomes. Regarding the organizational and technical difficulties, our results
suggest that more than 50% of participants agreed to have organizational and technical difficulties that
hinder the proper effective use of telemedicine technology. Organizational factors may be perilous elements
of the success of a telemedicine program. Advances in telemedicine technology need to be harmonized with
innovations in organizational structure and communication [26,27]. Moreover, workplace support is very
important in the proper implementation of telehealth agendas [28,29]. Organizations that are entranced in
investing in telemedicine technology support their physicians to adopt the new technology and facilitate its
use by making encouraging policies [10,30]. This study is the first of its kind in Pakistan in which we have
found out that the telemedicine system is still flawed in Pakistan but needed. Extensive training both in
urban and rural areas of Pakistan is needed to get more physicians onboard and help the patients in the right
manner. Hence, it is essential to commence more and better eHealth programs on a national level through a
constructive cycle of policy, execution, and continuous evaluation.

Conclusions
The participants of the current study were aware of telemedicine and its advantages; however, despite their
agreement majority of doctors emphasized the improvement of the system to deliver better services by using
this technology. Furthermore, doctors who were not having experience in telemedicine faced difficulties and
had the perception that the technology is not patient-friendly, and they disagreed with telemedicine as a
time-saving approach. Studies on larger scales including the doctors of various hospitals (government sector
and private sector) and assessment of the perception of patients regarding the telemedicine approach are
recommended prior to setting up the grounds for implementation of this advancement in the healthcare
system of developing countries.
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