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Abstract. Telemedicine is revolutionizing healthcare delivery, especially in remote
areas where access to healthcare services is limited. By leveraging technology,
telemedicine enables healthcare professionals to diagnose, treat, and monitor
patients remotely, thereby overcoming geographical barriers. In Pakistan, where
rural populations often face challenges in accessing healthcare, telemedicine
presents a promising solution to enhance healthcare accessibility and quality. This
article explores the role of telemedicine in transforming healthcare delivery in
Pakistan's remote areas, its challenges, and future prospects for integration into the
country's healthcare system.
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INTRODUCTION

Telemedicine, the practice of delivering medical services remotely using telecommunications
technology, has emerged as a key solution to bridge the gap in healthcare access, especially in
rural and underserved areas. In Pakistan, a large portion of the population resides in remote
regions where healthcare infrastructure is limited, and access to specialists is scarce. Traditional
healthcare delivery systems in these areas are often inadequate, resulting in delays in treatment,
misdiagnoses, and poor health outcomes. Telemedicine provides an efficient alternative by
facilitating remote consultations, diagnosis, and follow-up care through video conferencing,
mobile health applications, and other digital health technologies.

In the context of Pakistan, telemedicine is gaining traction as a way to address the healthcare
needs of rural communities. This article will discuss the growing role of telemedicine in
Pakistan, highlighting its applications, challenges, and opportunities for improving healthcare
delivery in remote areas.

! Department of Computer Science, COMSATS University, Islamabad, Pakistan.
Z Institute of Health Informatics, Aga Khan University, Karachi, Pakistan.

715


https://mrcis.org/

Al-POWERED FORECASTING MODELS FOR CLIMATE AND ENVIRONMENTAL DATA

Telemedicine Applications in Remote Areas

Telemedicine’s Role in Providing Access to Primary Care, Specialized Consultations, and
Emergency Services in Remote Areas

Telemedicine plays a crucial role in addressing the lack of healthcare access in remote areas
where healthcare facilities are scarce or located far from rural populations. The adoption of
telemedicine in these areas has significantly expanded access to essential healthcare services,
improving the overall health outcomes of individuals who previously struggled with limited
medical resources. Some of the key applications of telemedicine in remote areas include:

e Primary Care Access: Telemedicine allows patients in remote locations to consult primary
care physicians without the need for travel. Through video consultations, patients can receive
initial assessments, routine check-ups, and treatment recommendations for common health
conditions like hypertension, diabetes, and respiratory infections. This reduces the need for
patients to travel long distances to visit a healthcare provider, making primary care more
accessible and affordable.

e Specialized Consultations: Access to specialized care, such as cardiology, dermatology, or
neurology, is often limited in rural areas. Telemedicine bridges this gap by enabling remote
consultations with specialists through telemedicine platforms. These consultations can
include live video interactions, remote diagnostic services, and second opinions on complex
medical cases. Specialists can review patient records and provide timely advice on treatment
options, all without the patient having to leave their home.

e Emergency Services: Telemedicine has proven invaluable in providing emergency
healthcare in areas that are difficult to reach, especially during natural disasters or accidents.
Through telemedicine, emergency services can quickly assess the patient's condition via
video call and provide immediate guidance on necessary interventions or preparations before
ambulance arrival. Furthermore, telemedicine enables remote areas to receive specialized
guidance from emergency care professionals, improving the chances of survival for critical
patients.

The Use of Mobile Health (mHealth) Applications for Rural Healthcare Delivery

Mobile Health (mHealth) applications are playing a pivotal role in healthcare delivery in rural
areas. With mobile phones becoming increasingly prevalent, mHealth apps offer an affordable,
efficient, and scalable way to bring healthcare services to underserved populations. These apps
allow for the delivery of various healthcare services, such as:

e Health Education and Awareness: mHealth apps provide health education on topics such as
maternal health, disease prevention, nutrition, and vaccination. This is particularly important
in rural areas where traditional health education resources may be limited. Patients can access
information on managing chronic conditions like diabetes or hypertension and learn
preventive measures for common health issues.
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e Remote Monitoring and Management: mHealth apps enable continuous monitoring of
patients with chronic diseases. For example, diabetic patients can use apps to track their
blood sugar levels and receive alerts if readings are outside the target range. This allows
healthcare providers to remotely monitor patient progress and intervene when necessary,
reducing the need for frequent in-person visits.

e Appointment Scheduling and Medication Reminders: mHealth apps can streamline the
process of scheduling appointments with healthcare providers, ensuring that patients receive
timely care. In addition, medication reminder features help patients adhere to their prescribed
treatment regimens, which is especially important in managing long-term conditions in
remote areas where healthcare visits may be less frequent.

e Telemedicine Integration: Many mHealth applications integrate telemedicine features,
allowing patients to consult with doctors or specialists via video calls or messaging. This
feature is particularly beneficial in rural areas where physical access to healthcare
professionals is limited. Patients can receive timely consultations, prescriptions, and follow-
up care without the need for travel.

Integration of Telemedicine with Existing Healthcare Facilities for Continuous Care

One of the key strengths of telemedicine is its ability to integrate with existing healthcare
facilities to provide continuous and coordinated care. This integration ensures that patients in
remote areas receive consistent and quality care, even if they are unable to visit healthcare
facilities in person. The integration of telemedicine into Pakistan's healthcare system can take
several forms:

e Referral Systems: Telemedicine can act as a bridge between primary healthcare facilities
and higher-level specialized centers. For example, if a rural healthcare center diagnoses a
patient with a complex condition, they can refer the patient to a specialist in an urban hospital
via telemedicine. This system ensures that patients receive timely expert advice, reducing the
need for travel and minimizing delays in treatment.

e Remote Patient Monitoring: The integration of telemedicine with healthcare facilities
allows for the continuous monitoring of patients with chronic conditions, such as diabetes,
heart disease, and hypertension. Healthcare providers can use telemedicine platforms to track
patients’ vital signs, collect data from wearable devices, and intervene as needed. This
remote monitoring improves long-term disease management and prevents complications.

e Patient Records and Data Sharing: Telemedicine allows for the secure sharing of
electronic health records (EHRs) between healthcare providers. This ensures that patient data
is readily available to specialists, enabling them to make informed decisions. Integration with
existing healthcare facilities allows for seamless communication between local doctors and
specialists in different regions, improving diagnosis accuracy and treatment effectiveness.

e Continuity of Care Post-Discharge: After a patient is discharged from a healthcare facility,
telemedicine facilitates follow-up care by allowing healthcare providers to monitor the
patient's progress remotely. Patients can report symptoms, schedule follow-up appointments,
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and receive guidance on their recovery through telemedicine, reducing hospital readmissions
and ensuring that patients receive proper care during their recovery phase.

Telemedicine Adoption in Rural Pakistan (2015-2020)
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Graph 1: Telemedicine Adoption in Rural Pakistan (2015-2020)

Description: This graph shows the growth in the number of telemedicine consultations in rural
Pakistan over the past five years. The data highlights an increasing trend in telemedicine
adoption as mobile and internet penetration improves in remote areas.

Technological Innovations Enabling Telemedicine
Overview of the Key Technologies that Enable Telemedicine

Several technological innovations have facilitated the rise of telemedicine, enabling healthcare
professionals to provide quality care remotely. These technologies are essential for the seamless
delivery of medical services, particularly in remote and underserved areas. The following are the
key technologies that play a pivotal role in enabling telemedicine:

Video Conferencing:

e Video conferencing is one of the most widely used tools in telemedicine. It allows healthcare
providers to engage in real-time consultations with patients, regardless of geographical
barriers. Video calls are particularly beneficial for consultations, diagnosis, and follow-up
visits. This technology eliminates the need for patients to travel long distances to visit
healthcare providers, thereby saving time and costs.

e Video conferencing tools used in telemedicine are often designed to be user-friendly, with
features such as screen sharing (for displaying medical images or test results) and integrated
chat functions, which improve the quality of remote consultations.

Electronic Health Records (EHRS):

e EHRs are digital versions of a patient’s medical history, which are crucial for telemedicine.
These records allow healthcare providers to track patient information, including diagnoses,
medications, treatment plans, and medical history.
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e In the context of telemedicine, EHRs enable healthcare providers to access a patient's
complete medical history during remote consultations, facilitating accurate diagnosis and
treatment. They also allow for easy sharing of information between healthcare facilities and
providers, ensuring continuity of care.

Remote Patient Monitoring Devices:

e Remote patient monitoring (RPM) devices are used to track patients’ health conditions
outside of a clinical setting. These devices can monitor vital signs such as blood pressure,
glucose levels, heart rate, and oxygen saturation. They send this data to healthcare providers
in real-time, allowing them to make informed decisions and intervene when necessary.

e RPM is particularly beneficial for managing chronic conditions like diabetes, hypertension,
and cardiovascular diseases. By remotely monitoring patients, healthcare providers can track
the progression of diseases and adjust treatment plans accordingly without the patient
needing to visit the clinic.

The Role of Mobile Phones and Internet Connectivity in Promoting Telemedicine in
Remote Areas

The proliferation of mobile phones and improvements in internet connectivity have been crucial
in promoting telemedicine, especially in rural and remote areas where traditional healthcare
facilities are scarce. These technologies have made telemedicine more accessible and affordable
for a large segment of the population, particularly in low-resource settings.

Mobile Phones:

e Mobile phones have become indispensable tools for delivering telemedicine services in
remote areas. They allow patients to access healthcare services via mobile health (mHealth)
applications and video consultations. Smartphones, in particular, support a wide range of
telemedicine features, including video calls, text messaging, and health tracking.

e mHealth applications enable patients to schedule appointments, access health education
resources, track their medical data, and communicate with healthcare providers. These
features are especially useful in rural areas where traditional healthcare access may be
limited.

Internet Connectivity:

e Internet connectivity is essential for the delivery of telemedicine services. In many rural and
remote areas, reliable internet connections are limited, which can hinder access to
telemedicine services. However, advancements in mobile internet, such as 3G, 4G, and
increasingly 5G networks, are helping bridge this gap.

e With improved internet connectivity, patients in remote areas can participate in video
consultations, transmit health data from monitoring devices, and receive real-time guidance
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from healthcare professionals. As internet infrastructure continues to expand, telemedicine
can become more widely accessible, ensuring that rural populations receive timely
healthcare.

Artificial Intelligence (Al) and Machine Learning (ML) Applications in Telemedicine for
Diagnostics and Patient Management

Al and machine learning (ML) are revolutionizing telemedicine by enhancing diagnostic
capabilities, improving patient management, and supporting healthcare providers in decision-
making processes. These technologies can analyze large amounts of healthcare data, recognize
patterns, and make predictions with a level of precision that assists clinicians in providing more
accurate and personalized care.

Al in Diagnostics:

e Al applications are being used in telemedicine to assist in diagnostics, particularly through
the analysis of medical images. Al-powered systems can analyze X-rays, CT scans, MRIs,
and other diagnostic images to identify abnormalities such as tumors, fractures, or infections.

e For example, in remote areas with limited access to radiologists, Al can act as a triage tool,
helping to prioritize cases that require immediate attention. These Al systems can also
provide suggestions for further tests or treatments, assisting healthcare providers in making
faster, more accurate diagnoses.

ML in Predictive Analytics:

e Machine learning algorithms are used to analyze patient data and predict the likelihood of
disease progression or the occurrence of medical events. By examining a patient’s medical
history, genetics, and lifestyle data, ML can help predict health risks and suggest
personalized treatment plans.

e For instance, ML models can be applied to predict the risk of cardiovascular events in
patients with hypertension, allowing for timely interventions to prevent heart attacks or
strokes. Similarly, in the case of chronic diseases like diabetes, ML can help predict
complications and adjust treatment strategies accordingly.

Al for Remote Monitoring and Personalized Care:

e Al and ML are also being integrated with remote patient monitoring devices to track patient
health in real time. These systems can continuously analyze vital signs, identify patterns, and
alert healthcare providers to any significant changes in a patient’s condition.

e For example, Al can monitor a diabetic patient's blood glucose levels and provide real-time
recommendations for insulin dosage adjustments. This enables healthcare providers to make
timely adjustments to treatment plans without the need for frequent in-person visits.
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Chatbots and Virtual Health Assistants:

e Al-powered chatbots and virtual health assistants are increasingly being used in telemedicine
to provide patients with immediate responses to their healthcare questions. These systems are
designed to answer basic health-related inquiries, provide medication reminders, and assist in

symptom-checking, helping to triage patients and reduce the burden on healthcare
professionals.

e In remote areas, where access to healthcare professionals may be limited, virtual assistants
can play a critical role in providing continuous, 24/7 access to healthcare advice.

Types of Telemedicine Services Utilized in Remote Areas of Pakistan
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Graph 2: Types of Telemedicine Services Utilized in Remote Areas

Description: This bar chart illustrates the different types of telemedicine services used in rural
Pakistan, including remote consultations, diagnostic services, and follow-up care. Remote
consultations are the most widely utilized service, followed by diagnostic support and ongoing
treatment management.

Challenges in Implementing Telemedicine in Pakistan

Despite the immense potential of telemedicine to transform healthcare delivery, especially in
rural and remote areas of Pakistan, several challenges hinder its full-scale implementation. These
challenges span technological, legal, regulatory, social, and cultural domains, each playing a
significant role in the pace and effectiveness of telemedicine adoption. Below are the primary
challenges faced in implementing telemedicine in Pakistan:

Technological Challenges

The successful implementation of telemedicine requires robust technological infrastructure, but
Pakistan faces several obstacles in this area, especially in rural areas where healthcare access is
most needed. Key technological challenges include:
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Internet Connectivity:

e Reliable and fast internet connectivity is essential for telemedicine services to function
effectively. However, many remote areas in Pakistan still suffer from inadequate or
inconsistent internet access, especially in rural regions. Poor internet speed and frequent
outages make video consultations, remote diagnostics, and real-time monitoring difficult,
reducing the effectiveness of telemedicine services.

e Mobile broadband services, such as 3G and 4G, have been extended to some rural areas, but
coverage remains limited, especially in remote, mountainous, or geographically isolated
regions. Internet access in these areas can be a significant barrier for both patients and
healthcare providers.

Device Availability:

e While smartphones are widely used in Pakistan, access to modern devices capable of
supporting telemedicine platforms is not universal. Many individuals in rural areas may not
have smartphones with the necessary specifications to run high-quality video consultations or
health-monitoring apps.

e Moreover, medical facilities in remote areas may lack the advanced technological
infrastructure needed for telemedicine, such as telemedicine-specific equipment (e.g., high-
definition cameras for diagnostics, specialized monitoring devices). This limits the ability of
healthcare providers in rural hospitals or clinics to engage in telemedicine services with full
capabilities.

Technological Literacy:

e The lack of digital literacy among healthcare providers, especially in rural areas, poses a
significant challenge. Many healthcare workers may not be trained to use telemedicine
technologies effectively, which can lead to inefficient consultations and miscommunication
with patients. Additionally, patients in rural regions may lack the necessary skills to operate
telemedicine platforms, such as setting up video calls or using mobile health apps.

Legal and Regulatory Barriers

The implementation of telemedicine in Pakistan is also hindered by legal and regulatory
challenges that must be addressed to ensure its success and sustainability in the healthcare
system:

Data Privacy and Security Concerns:

e One of the major concerns with telemedicine is the protection of patient data. Telemedicine
platforms require the sharing of sensitive medical information, including patient histories,
diagnoses, and test results. Without proper data protection mechanisms, there is a risk of data
breaches or misuse.

723 |Page



Al-POWERED FORECASTING MODELS FOR CLIMATE AND ENVIRONMENTAL DATA

e In Pakistan, there are limited regulations surrounding data privacy and cybersecurity,
particularly in the context of telemedicine. A robust data protection framework is needed to
ensure that patient information remains secure and confidential when transmitted over
telemedicine platforms.

Telemedicine Legislation:

e Telemedicine practices in Pakistan currently operate in a regulatory grey area. While the
Ministry of National Health Services, Regulation, and Coordination (NHSRC) has
recognized telemedicine's potential, there is no comprehensive national legislation or set of
guidelines governing telemedicine practice.

e The lack of clear laws regarding telemedicine complicates the licensing and regulation of
telemedicine providers. Healthcare professionals may not be sure whether they are allowed to
offer remote consultations, and patients may be unsure whether telemedicine consultations
are legally valid.

e Furthermore, there are challenges related to cross-border telemedicine services. As patients
and providers may not always be in the same geographic location, legal uncertainties arise
around jurisdiction, liability, and the recognition of telemedicine consultations.

Social and Cultural Challenges

In addition to technological and regulatory challenges, social and cultural factors also play a
crucial role in shaping the adoption of telemedicine in Pakistan, particularly in rural and remote
areas:

Reluctance to Adopt Digital Healthcare Solutions:

e In many rural areas, people are still more accustomed to traditional, in-person consultations
with healthcare providers. There is a general lack of awareness regarding telemedicine, and
many patients are reluctant to embrace digital healthcare solutions due to unfamiliarity or
misconceptions about their effectiveness.

e Some individuals may prefer face-to-face interactions with doctors and may view virtual
consultations as less personal or trustworthy. This reluctance can be particularly pronounced
among elderly populations or those without prior experience with digital technologies.

Trust Issues in Remote Consultations:

e Building trust is a significant challenge in telemedicine, particularly when patients are unable
to meet healthcare providers in person. Patients may feel uncertain about the accuracy and
reliability of diagnoses made through video consultations, especially when it comes to more
complex health issues.
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¢ Inremote areas, where access to qualified healthcare professionals is already limited, patients
may fear that telemedicine will lead to misdiagnosis or inadequate care. This trust issue can
undermine the effectiveness of telemedicine in rural healthcare delivery.

Cultural and Religious Barriers:

e In some regions of Pakistan, cultural and religious factors may influence the acceptance of
telemedicine. For example, in conservative communities, there may be reluctance to engage
in consultations with healthcare professionals of the opposite gender via telemedicine. This
issue requires addressing cultural sensitivities and ensuring that telemedicine platforms are
flexible and accommodate local customs.

e Additionally, the younger generation may be more comfortable with technology, while older
generations may struggle to adapt to digital health solutions, further reinforcing the digital
divide.

Healthcare Provider Resistance:

e Many healthcare professionals in Pakistan may be resistant to adopting telemedicine due to a
lack of trust in the technology or concerns about the quality of care delivered remotely. Some
practitioners may feel that telemedicine undermines the traditional doctor-patient relationship
or fear that it will reduce their income, particularly in private practice where in-person
consultations generate revenue.

e Addressing these concerns through education, training, and incentives for healthcare
providers is crucial to increase the adoption of telemedicine in Pakistan’s healthcare system.

Barriers to Telemedicine Adoption in Rural Areas of Pakistan

Regulatory Challenges

High Costs

Internet Connectivity Issues Lack of Awareness

Graph 3: Barriers to Telemedicine Adoption in Rural Areas of Pakistan

Description: A pie chart showing the major barriers to telemedicine adoption, including internet
connectivity issues, lack of awareness, high costs, and regulatory challenges. The chart
highlights the need for policy interventions and infrastructure development to address these
barriers.
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The Future of Telemedicine in Pakistan’s Healthcare System

Telemedicine holds significant promise for addressing healthcare access challenges in Pakistan,
particularly in remote and underserved regions. The ability to deliver medical consultations,
diagnoses, and treatments remotely is poised to revolutionize Pakistan’s healthcare system,
improving both the quality and reach of services. However, realizing the full potential of
telemedicine requires careful planning, strategic partnerships, and supportive policies. Below are
the key strategies, policy changes, and roles of telemedicine in the future of Pakistan's healthcare
system.

Strategies to Scale Up Telemedicine Services in Rural Areas

Scaling up telemedicine services in rural areas of Pakistan requires a multi-faceted approach that
addresses technological, infrastructural, and social challenges. Several strategies can help
achieve this goal:

Partnerships with Local Healthcare Providers:

e Collaborating with existing healthcare providers in rural areas is essential for the successful
integration of telemedicine. Local healthcare centers and clinics can serve as hubs for
telemedicine services, with healthcare providers using telemedicine platforms to consult with
specialists in urban centers.

e These partnerships can include training healthcare workers in rural areas to use telemedicine
technologies and integrate them into routine healthcare practices. By working closely with
local healthcare providers, telemedicine can be tailored to the specific needs of the
community and ensure that services are accessible to the population.

Government Initiatives and Support:

e The government plays a crucial role in scaling up telemedicine services by providing
financial support, infrastructure development, and policy backing. Key initiatives can include
funding for the establishment of telemedicine infrastructure, such as telemedicine-equipped
clinics and mobile health units in rural areas.

e Government-sponsored telemedicine programs could focus on training healthcare providers,
developing mobile health apps, and ensuring that remote monitoring devices are available in
underserved regions. Additionally, the government can subsidize the cost of internet
connectivity and smartphones, which are necessary for telemedicine services.

Public-Private Partnerships:

e Public-private partnerships (PPPs) can be instrumental in expanding telemedicine services.
Through PPPs, private companies can bring in their technological expertise, while the public
sector ensures access to healthcare for marginalized populations.
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e Private healthcare organizations and telecom companies can work with the government to
establish telemedicine services in rural areas, providing affordable and reliable solutions for
both patients and healthcare providers.

Mobile Clinics and Telemedicine Vans:

e Mobile clinics equipped with telemedicine technologies can travel to remote areas, offering
healthcare services and consultations via video calls and other telemedicine tools. These
mobile units can serve as temporary healthcare facilities in underserved regions, providing
essential medical services where permanent infrastructure is lacking.

2. Potential Policy Changes to Support Telemedicine Integration into Pakistan’s
Healthcare Infrastructure

To fully integrate telemedicine into Pakistan’s healthcare system, several policy changes are
required to support its adoption and ensure its sustainability:

National Telemedicine Policy:

e A comprehensive national telemedicine policy is needed to provide clear guidelines and
regulations for telemedicine practice in Pakistan. This policy should address issues such as
licensure, reimbursement for telemedicine services, data privacy, and the legal validity of
remote consultations.

e A national policy will provide a regulatory framework for telemedicine, ensuring that it
operates within the legal boundaries while protecting patient privacy and ensuring quality
standards.

Telemedicine Licensing and Certification:

e The establishment of a licensing and certification process for telemedicine providers will
help ensure that only qualified healthcare professionals offer telemedicine services. This will
promote trust in the system and ensure that patients receive safe, high-quality care.

e The Pakistan Medical and Dental Council (PMDC) could play a key role in regulating
telemedicine services, ensuring that doctors are properly trained and certified to practice
telemedicine.

Incentives for Healthcare Providers:

e The government can incentivize healthcare providers to adopt telemedicine by offering
financial incentives, such as tax breaks, grants, or subsidies for telemedicine-related
infrastructure. This will encourage doctors and healthcare institutions to embrace
telemedicine technology and integrate it into their practices.

e Training programs and workshops should be established to equip healthcare providers with
the skills necessary to effectively use telemedicine platforms and tools.
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Support for Telemedicine Infrastructure:

e The government should prioritize the development of telemedicine infrastructure, such as
high-speed internet, telemedicine centers, and mobile health applications. This infrastructure
is essential for the successful deployment and adoption of telemedicine in both urban and
rural areas.

e The government could collaborate with telecom companies to improve internet coverage and
reduce data costs, making telemedicine services more accessible to rural populations.

3. The Role of Telemedicine in Addressing Public Health Crises

Telemedicine has the potential to play a critical role in addressing public health crises, such as
epidemics and pandemics, particularly in remote and underserved areas where healthcare
resources are limited. Its ability to provide rapid, scalable, and accessible healthcare services can
help mitigate the impact of such crises:

During Epidemics and Pandemics:

e In situations like the COVID-19 pandemic, telemedicine has proven invaluable in providing
healthcare services while minimizing the risk of virus transmission. Patients can receive
consultations, guidance, and follow-up care remotely, reducing the need for in-person visits
to hospitals and clinics.

e Telemedicine enables healthcare providers to monitor and manage large numbers of patients
during pandemics without overloading healthcare facilities. It also allows for remote triaging
of patients, helping healthcare workers prioritize those who require urgent care.

Disease Surveillance and Reporting:

e Telemedicine platforms can be used to monitor the spread of infectious diseases, collect data
on symptoms, and track disease progression. This real-time data can be shared with health
authorities to improve decision-making and resource allocation.

e Telemedicine systems can also facilitate the rapid reporting of potential outbreaks, allowing
for faster response times and coordinated efforts in addressing public health threats.

Mental Health Support:

e During public health crises, mental health issues such as anxiety, stress, and depression
become more prevalent. Telemedicine can provide remote mental health counseling and
therapy, offering support to individuals who may not have access to mental health
professionals in their local area.

e Virtual mental health consultations can be particularly helpful during crises where face-to-
face consultations are not feasible due to lockdowns or social distancing measures.
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Post-Crisis Healthcare Delivery:

e Once the immediate impact of an epidemic or pandemic has subsided, telemedicine will
continue to be essential in providing ongoing care for patients recovering from the disease,
especially in remote areas where healthcare access remains limited.

e Telemedicine enables long-term follow-up care, allowing patients to consult with healthcare
providers and receive necessary treatment without traveling long distances.

Ahmad (2025) conducted a comprehensive assessment of eight major State-Owned Enterprises
(SOEs) in Pakistan, exploring patterns of inefficiency, fiscal losses, and structural weaknesses.
His analysis shows that entities such as PIA and Pakistan Steel Mills absorbed more than 92% of
total subsidies between 2019 and 2024, reflecting deep-rooted governance failures and
operational collapse. By applying theoretical frameworks—including agency theory, institutional
theory, public value theory, behavioral economics, and political economy—Ahmad highlights
the urgent need for privatization, professional governance structures, and citizen-oriented
accountability mechanisms to rebuild public trust and ensure transparency in state-led
institutions.

Ahmad (2025) examined the role of artificial intelligence in professional knowledge work,
focusing on productivity, error patterns, and ethical risks associated with Al-assisted tasks. His
mixed-methods analysis revealed that Al significantly improves task completion speed by up to
39%, especially for inexperienced users, but also increases error rates in complex problem-
solving tasks. Ahmad categorizes these errors into hallucinations, logical inconsistencies,
fabricated citations, omissions, and biased assumptions. His research emphasizes the importance
of human oversight, trust calibration, and ethical training, offering practical guidelines to
integrate Al responsibly while preserving accuracy, accountability, and quality in organizational
workflows.

Summary

Telemedicine is playing a transformative role in improving healthcare delivery in remote areas of
Pakistan, where traditional healthcare infrastructure is often insufficient. By leveraging
advancements in telecommunications and mobile technology, telemedicine provides access to
medical consultations, diagnostic services, and continuous care for underserved populations.
Despite challenges related to technology, regulations, and social acceptance, telemedicine offers
significant opportunities to enhance healthcare accessibility, particularly for chronic disease
management, emergency care, and specialist consultations.

As Pakistan continues to embrace digital healthcare solutions, the integration of telemedicine
into the country’s healthcare system can help bridge the gap between urban and rural healthcare,
ultimately leading to improved health outcomes and reduced disparities in healthcare access.
With continued investment in infrastructure, training, and regulatory support, telemedicine will
play a central role in the future of healthcare delivery in Pakistan’s remote areas.
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