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1. INTRODUCTION

Abstract. Pakistan’s primary healthcare (PHC)
system faces persistent constraints including
workforce  shortages, fragmented health
information flows, geographic inequities, and
limited continuity of care. Digital health
technologies—telemedicine, electronic medical
records,  decision-support  tools, digital
registries, and interoperable health information
systems—offer practical pathways to strengthen
PHC coverage and quality. National policy
momentum, including Pakistan’s Telemedicine
Policy (2021) and the National Digital Health
Framework (2022—-2030), signals a shift toward
standardized governance, data exchange, and
scalable digital service delivery. This article
proposes an integrated PHC-focused digital
health model for Pakistan, detailing priority use-
cases, implementation enablers, and safeguards
for equity, privacy, and clinical quality. The
paper argues that success depends on
interoperability, workforce readiness, and
sustainable financing aligned with provincial
health reforms.

Primary healthcare is the foundation of equitable health systems, yet Pakistan
continues to face challenges in PHC delivery—especially in rural and underserved
districts—where access, referral linkages, and follow-up are weak. Digital health can
reduce distance barriers, improve continuity, and enable better population health
management by linking community-based workers, facilities, laboratories, and referral
hospitals through data-driven workflows. Pakistan has taken important steps toward
institutionalizing digital health. The Telemedicine Policy (2021) outlines definitions,
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governance expectations, and practice guidance for telemedicine services. The
National Digital Health Framework (2022-2030) further emphasizes interoperable
systems, standards, and a coordinated ecosystem for digital transformation of health
services. Additionally, national connectivity growth—reported by the Pakistan
Telecommunication Authority (P TA)—creates enabling conditions for broader digital
health reach. Recent federal initiatives such as “digital-first” BHUs also indicate
operational experimentation with technology-enabled PHC delivery.

Digital Health Technologies Relevant to PHC in Pakistan (Expanded Discussion)
1.1 Telemedicine and Tele-Triage (Hub-and-Spoke PHC Networks)

Telemedicine has emerged as a transformative tool for strengthening Pakistan’s
primary healthcare (PHC) system, particularly in geographically remote and
underserved districts. Under a hub-and-spoke model, Basic Health Units (BHUs) and
Rural Health Centers (RHCs) serve as frontline spokes connected to tertiary or
specialist hospitals (hubs). Through secure video consultations, e-referrals, and tele-
diagnostics, frontline providers can obtain specialist guidance in real time. This
reduces unnecessary physical referrals, minimizes travel costs for patients, and
shortens waiting times for specialist care. Tele-triage systems also help prioritize
cases based on severity, improving resource allocation and emergency responsiveness.
In maternal and child health, tele-obstetric consultations enable midwives and medical
officers to seek expert input on high-risk pregnancies. For chronic disease
management (e.g., hypertension and diabetes), tele-follow-ups enhance medication
adherence and allow monitoring without repeated hospital visits. Tele-dermatology
and tele-mental health services are particularly impactful in rural areas where
specialist availability is limited. Importantly, effective telemedicine integration
requires standardized clinical protocols, reliable connectivity, trained staff, and clear
regulatory frameworks to ensure patient safety and confidentiality.

1.2 mHealth for Community Outreach (LHW/CHW Support)

Mobile health (mHealth) applications significantly enhance the work of Lady Health
Workers (LHWSs) and Community Health Workers (CHWSs), who form the backbone
of Pakistan’s PHC outreach. Traditionally reliant on paper registers, these workers can
benefit from mobile-based decision-support tools that guide household screening,
antenatal and postnatal checklists, immunization tracking, and risk identification.
Digital prompts reduce human error, standardize data collection, and improve follow-
up scheduling. For example, automated SMS reminders can notify mothers about
vaccination schedules, while mobile dashboards allow supervisors to monitor field
activities in real time. Digital risk-flagging tools can identify high-risk pregnancies,
malnourished children, or suspected TB cases early, facilitating timely referrals.
Furthermore, mHealth platforms strengthen data reporting from community to district
level, ensuring more accurate and timely public health information. However,
successful implementation requires training, user-friendly design in local languages,
and mechanisms to address connectivity challenges in rural settings.

1.3 Electronic Medical Records (EMR) and Shared Longitudinal Patient Records
Electronic Medical Records (EMRs) represent a cornerstone of digital transformation
in PHC. Low-cost, cloud-based, or offline-capable EMR systems can replace
fragmented paper files at BHUs and RHCs, ensuring continuity of care. A shared
longitudinal patient record allows healthcare providers to access a patient’s medical
history, laboratory results, prescriptions, and referral notes across facilities. This
reduces duplication of diagnostic tests, minimizes medication errors, and enhances
coordinated chronic disease management. In Pakistan’s context, EMR integration at
PHC level can significantly improve management of non-communicable diseases
(NCDs), maternal health follow-ups, and immunization histories. Interoperable EMRs
also facilitate smoother referral pathways between primary, secondary, and tertiary
facilities. Additionally, digital prescription systems enhance rational drug use and

VOL. 3 Issue. 2 2025 Page | 89



stock management. Nonetheless, interoperability standards, data security frameworks,
and adequate technical support are essential to avoid siloed systems that undermine
the potential benefits of digital records.

1.4 Health Information Systems and Digital Surveillance (DHIS2 Ecosystem)
Robust Health Information Systems (HIS), particularly those built on platforms such
as DHIS2 (District Health Information Software 2), play a crucial role in
strengthening district- level planning and disease surveillance. In Pakistan, DHIS2 has
been deployed in multiple provinces to collect routine health facility data, monitor
service delivery indicators, and support evidence-based decision-making. Digital
reporting enhances timeliness, accuracy, and completeness compared to manual
aggregation processes.

Digital surweillance systems are especially critical for outbreak detection and
response. Real-time data on infectious diseases, immunization coverage gaps, or
maternal mortality trends can trigger early interventions. Data visualization
dashboards support district health managers in identifying underperforming facilities
and allocating resources strategically. However, challenges persist, including variable
data quality, limited data-use culture among managers, and inconsistent training in
analytics. Capacity-building in data interpretation and governance, alongside
integration with laboratory and referral systems, can significantly enhance the
effectiveness of Pakistan’s digital surveillance ecosystem.

Overall Implication

Collectively, telemedicine, mHealth tools, EMRs, and integrated health information
systems form a complementary digital ecosystem capable of transforming Pakistan’s
primary healthcare landscape. When implemented cohesively—with interoperability,
workforce readiness, and governance safeguards—these technologies can improve
access, efficiency, equity, and quality of PHC services nationwide.

Priority PHC Use-Cases (High Impact, Feasible to Scale) — Expanded Discussion
2.1 Maternal, Newborn, and Child Health (MNCH)

Maternal, newborn, and child health remains a central priority in Pakistan’s primary
healthcare system due to persistently high maternal and neonatal mortality rates in
several districts. Digital technologies can significantly strengthen the MNCH
continuum of care. Electronic antenatal care (ANC) and postnatal care (PNC)
registries enable systematic tracking of pregnant women from early registration to
postpartum follow-up. Automated appointment reminders via SMS or mobile
applications help reduce missed visits and improve continuity of care. Digital danger-
sign triage tools embedded in mobile platforms allow frontline workers to identify
high-risk pregnancies, anemia, gestational hypertension, or signs of neonatal distress
early. Teleconsultations between BHUS/RHCs and obstetric specialists can support
timely management of complications, reducing preventable maternal deaths.
Additionally, digital birth registries and immunization linkage systems ensure
newborns are enrolled into routine vaccination programs promptly. When integrated
with referral tracking systems, these interventions enhance both service coverage and
quality in MNCH delivery.

2.2 Immunization and Child Nutrition

Immunization and child nutrition programs benefit greatly from digitized tracking and
monitoring systems. Digital defaulter tracking tools help identify children who miss
vaccination schedules, enabling health workers to conduct targeted follow-ups.
Integration of immunization registries with SMS reminder systems can significantly
improve coverage rates, especially in rural and peri-urban communities. Growth
monitoring dashboards provide real-time visualization of children’s weight-for-age,
height-for-age, and mid-upper arm circumference (MUAC) indicators. Such
dashboards support early detection of malnutrition and facilitate targeted nutritional
counseling. Community health workers equipped with mobile-based nutrition

VOL. 3 Issue. 2 2025 Page | 90



screening tools can provide immediate dietary guidance to caregivers. Furthermore,
district-level digital dashboards allow policymakers to detect coverage gaps
geographically and allocate supplementary nutrition programs more effectively. The
scalability of these digital tools lies in their relatively low cost and compatibility with
existing outreach networks such as the Lady Health Worker program.

2.3 Non-Communicable Diseases (NCDs)

The rising burden of non-communicable diseases (NCDs), particularly hypertension
and diabetes, poses a major challenge to Pakistan’s PHC system. Digital “care
pathways” offer structured clinical workflows embedded within EMR or mobile
systems to guide screening, diagnosis, medication titration, and follow-up schedules.
Automated alerts can remind patients about medication adherence and lifestyle
modifications, while providers receive prompts aligned with national clinical
guidelines. Remote follow-up through teleconsultations reduces frequent facility visits
for stable patients, easing congestion at PHC centers. E-prescription systems
minimize medication errors and enhance drug inventory management at public
facilities. Additionally, pilot programs involving home-based blood pressure and
glucose monitoring devices connected to mobile applications allow real-time data
sharing with healthcare providers. These interventions not only improve disease
control rates but also promote patient self-management and long-term adherence.

2.4 Tuberculosis and Infectious Disease Continuity

Tuberculosis (TB) and other infectious diseases require sustained treatment adherence
and coordinated referral systems to prevent drug resistance and disease spread. Digital
adherence technologies, including SMS reminders, video-observed therapy (VOT),
and mobile adherence tracking apps, help ensure patients complete their treatment
regimens. These tools reduce loss-to-follow-up, particularly in urban slums and rural
districts where mobility is high. Integration of laboratory information systems with
PHC-level EMRs ensures rapid transmission of diagnostic results, enabling prompt
initiation of treatment. Referral tracking systems document each patient’s journey
across facilities, minimizing gaps in care.

Implementation Framework (How to Make It Work) — Expanded Discussion

3.1 Governance and Regulation

Effective governance is the foundation of sustainable digital health integration within
Pakistan’s primary healthcare (PHC) system. Clear regulatory frameworks must
operationalize telemedicine standards, licensing requirements, scope-of-practice
guidelines, and medico-legal responsibilities. Clinical protocols should define triage
rules, referral criteria, documentation standards, and patient consent procedures to
ensure safety and quality of care. Licensing clarity is particularly important for cross-
provincial teleconsultations, ensuring that healthcare providers operate within
recognized professional standards. Regulatory bodies must also define accountability
mechanisms for data security, malpractice liability, and service quality audits.
Alignment with national digital health strategies and provincial health reforms is
essential to prevent fragmentation. Strong governance structures help institutionalize
digital health beyond pilot projects, embedding it within routine service delivery
systems.

3.2 Interoperability and Standards

Interoperability is critical to avoiding siloed applications that fail to communicate
with each other. Pakistan’s digital health ecosystem must adopt standardized data
formats, coding systems (e.g., disease classifications), and exchange protocols to
enable seamless information flow across PHC facilities, laboratories, pharmacies,
referral hospitals, and public health authorities. Where feasible, the use of unique
patient identifiers can improve continuity of care, prevent duplication, and support
longitudinal health records. Interoperability layers or health information exchanges
can act as bridges between different systems, ensuring that core datasets—such as

VOL. 3 Issue. 2 2025 Page | 91



patient demographics, diagnoses, laboratory results, and prescriptions—are accessible
across levels of care. Standardization also facilitates national-level analytics,
surveillance, and policy planning. Without interoperability, digital health efforts risk
becoming isolated initiatives that undermine system-wide efficiency.

3.3 Human Capacity and Workflow Redesign

Technology adoption is only as strong as the human systems that support it. Building
digital literacy among PHC staff, Lady Health Workers (LHWSs), and district health
managers is essential for successful implementation. Training programs should focus
not only on technical skills but also on clinical decision-support tools, data
interpretation, and patient communication in digital contexts. Workflow redesign is
equally important. Digital systems should complement—not complicate—existing
service processes. For example, EMR documentation should be streamlined to reduce
duplication, and teleconsultation scheduling should align with clinic hours and patient
flow. Supportive supervision and mentoring can reinforce new practices and address
early implementation challenges. Creating a culture of data use—where district
managers actively review dashboards and make evidence-based decisions—enhances
system performance and accountability.

3.4 Infrastructure and Reliability

Reliable infrastructure forms the backbone of digital health scalability. Many rural
BHUs face inconsistent internet connectivity and power supply interruptions, which
can undermine system performance. Investments in broadband expansion, mobile
network coverage, and backup power solutions (e.g., solar systems or generators) are
essential for sustainability. Digital tools should be designed with offline-first
capabilities, allowing data entry without continuous internet access and automatic
synchronization once connectivity is restored. Durable hardware, regular maintenance
schedules, and clear device replacement policies reduce system downtime.
Infrastructure planning must also consider cybersecurity protections, secure servers,
and encrypted communication channels to safeguard patient information.

3.5 Financing and Sustainability

Sustainable financing models are crucial to prevent digital health initiatives from
remaining short-term pilot projects. A blended financing approach—combining
federal and provincial public health budgets, donor contributions, and potential
public-private partnerships—can support phased scaling. Performance-based
financing mechanisms may incentivize adoption and service quality improvements at
facility level. Early definition of scale pathways ensures that successful pilots
transition into integrated provincial programs rather than being discontinued due to
funding gaps. Cost-effectiveness analyses can demonstrate long-term savings through
reduced hospital referrals, improved chronic disease management, and enhanced
preventive care. Ultimately, embedding digital health financing within routine PHC
budgets is essential for long-term institutionalization.

Overall Implication

A comprehensive implementation framework—anchored in governance,
Interoperability , human capacity, infrastructure reliability, and sustainable
financing—ensures that digital health technologies strengthen Pakistan’s primary
healthcare system rather than adding complexity. When these enabling factors are
addressed collectively, digital transformation becomes not merely a technological
upgrade but a systemic reform aligned with universal health coverage goals.

Equity, Ethics, Privacy, and Safety — Expanded Discussion

4.1 Equity-by-Design

Equity must be embedded at the design stage of digital health interventions rather than
treated as an afterthought. In Pakistan, disparities in gender access to technology, rural
connectivity gaps, literacy limitations, and socio-economic inequalities can widen the
digital divide if not proactively addressed. Women—particularly in conservative or
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remote settings—may have limited independent access to smartphones or internet
services. Therefore, digital platforms should incorporate local-language interfaces,
voice-based navigation, and simplified user journeys suitable for low-literacy users.
Assisted telemedicine models, where patients access digital consultations through
BHUs or RHCs with support from trained staff, can bridge access gaps for
populations without personal devices. Community-mediated access through Lady
Health Workers (LHWSs) also ensures outreach to marginalized households.
Additionally, equity monitoring indicators—such as gender-disaggregated usage data
and rural-urban service comparisons

Dr. Ersin Irk is a researcher in public administration and institutional reform, with a
particular emphasis on governance transformation in developing economies. His
scholarly work investigates how leadership agency and institutional entrepreneurship
can convert subsidy-dependent welfare mechanisms into fiscally sustainable, rule-
based statutory systems. By combining longitudinal empirical analysis with
institutional theory, Dr. Irk contributes to policy debates on welfare market
governance, digital monitoring frameworks, and performance-based public
management. His research highlights the importance of enforceable legal design,
administrative discipline, and strategic leadership in achieving durable public-sector
reform.

Naveed Rafagat Ahmad also explores the importance of human oversight in
automated decision-making processes. He argues that while Al can assist in analyzing
data and improving efficiency, final decisions—especially those affecting citizens’
rights or benefits—should remain subject to meaningful human review.
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Summary:
Digital health can substantially improve PHC delivery in Pakistan by strengthening
access, continuity, and data-driven management—especially when aligned with
national frameworks and implemented through interoperable, equity-focused models.
Pakistan’s Telemedicine Policy (2021) and National Digital Health Framework
(2022—-2030) provide a governance foundation for scaling technology-enabled PHC
services. Connectivity expansion reported by PTA further supports feasibility for
broader reach, though the “last-mile” challenges of rural infrastructure, workforce
readiness, and sustainable financing remain decisive. A practical way forward is to
scale a prioritized set of PHC use-cases (MNCH, immunization/nutrition, NCDs, TB
care, and integrated mental health) through phased deployment, strong monitoring,
and protection of privacy and clinical quality. With intentional design and
governance, digital health can help Pakistan move closer to universal, resilient, and
people-centered primary care.
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