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Primary care is internationally recognized
as the foundation of effective healthcare
systems, providing accessible, comprehensive,
coordinated, and continuous care for individuals
and communities. Strong primary care systems
are associated with improved population health,
reduced healthcare expenditures, enhanced equity,
and better patient experiences.!> As healthcare
systems face increasing demands arising from
population aging, multimorbidity, chronic disease,
workforce shortages, and rising healthcare costs,
the need for innovative approaches to healthcare
delivery has become increasingly urgent.>?

The digital transformation of healthcare has
emerged as one of the most significant developments
in modern medicine. Advances in information and
communication technologies have fundamentally
changed the way healthcare professionals collect,
analyze, share, and utilize clinical information.
Digital technologies now support nearly every
aspect of healthcare delivery, from electronic
documentation and remote consultations to
predictive analytics and personalized clinical
decision support.*® In primary care, where clinicians
manage diverse patient populations across a broad
spectrum of health conditions, these innovations
offer unprecedented opportunities to improve

efficiency, quality, and accessibility of care.*®
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Over the past two decades, widespread adoption
of electronic health records (EHRs) has provided
the digital infrastructure necessary for integrating
advanced technologies into routine clinical practice.
EHRs have enabled healthcare organizations to
transition from paper-based documentation to
comprehensive digital information systems capable
of supporting clinical decision-making, quality
improvement initiatives, and population health
management.”® The increasing availability of
structured healthcare data has also facilitated the
rapid growth of artificial intelligence and machine
learning applications capable of identifying complex
patterns that may not be readily apparent through
conventional statistical methods.”!?

Artificial intelligence has become a major
driver of digital innovation within healthcare.
Machine learning algorithms can analyze large
and complex datasets to predict disease risk,
identify patients requiring preventive interventions,
optimize treatment recommendations, and
support diagnostic decision-making.”!! Recent
advances in deep learning and natural language
processing have further expanded opportunities
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to analyze unstructured clinical notes, medical
images, laboratory reports, and patient-generated
health data.”!? In primary care, these technologies
have demonstrated potential applications
across numerous clinical domains, including
cardiovascular disease, diabetes, chronic kidney
disease, respiratory disorders, mental health, cancer
detection, medication safety, and multimorbidity
management (Figure).”!!

The COVID-19 pandemic accelerated digital
transformation at an unprecedented pace. Public
health restrictions and the need to reduce face-
to-face interactions rapidly expanded the use of
telemedicine, virtual consultations, remote patient
monitoring, and mobile health applications.!>!?
Healthcare providers who previously relied almost
exclusively on traditional office visits were required
to adopt digital platforms within a remarkably
short period. This rapid transition demonstrated
that digital healthcare could substantially improve
access to care while maintaining continuity of
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services during public health emergencies.!?!3

More importantly, it highlighted the long-term
potential of hybrid models of care combining
in-person and virtual consultations according to
individual patient needs.

Remote patient monitoring has become another
important component of digital primary care.
Wearable sensors, home blood pressure monitors,
continuous glucose monitoring systems, pulse
oximeters, and smartphone-connected diagnostic
devices now enable patients to collect health
information outside traditional clinical settings.
These technologies facilitate continuous monitoring
of chronic conditions, early identification of clinical
deterioration, and proactive disease management
while encouraging patient engagement and self-
management.'4!> Such approaches are particularly
valuable for patients with hypertension, diabetes,
heart failure, chronic respiratory diseases, and
other long-term conditions commonly managed
within primary care.
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Conceptual overview of primary care epidemiology, illustrating its core functions, research methodologies, clinical applications, current
challenges, and future directions. Primary care epidemiology integrates routine clinical data, electronic health records, and population-
based research to support evidence-based practice, disease prevention, healthcare planning, and improved patient outcomes.
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The emergence of mobile health technologies has
further expanded opportunities for patient-centered
care. Thousands of health-related smartphone
applications now support medication adherence,
lifestyle modification, chronic disease education,
symptom monitoring, mental health management,
and preventive health behaviors.!®!” Combined
with wearable technologies and cloud-based
digital platforms, these applications generate large
volumes of patient-generated health data that
may complement traditional clinical information
and contribute to more personalized healthcare
delivery.167

Despite these remarkable advances, digital
transformation also presents considerable
challenges. Healthcare systems continue to struggle
with fragmented digital infrastructures, limited
interoperability between information systems,
cybersecurity threats, data privacy concerns,
workforce training needs, and financial barriers to
implementation.*'¥!” Furthermore, unequal access to
digital technologies may exacerbate existing health
disparities among older adults, rural populations,
socioeconomically disadvantaged communities,
and individuals with limited digital literacy.*!819
These issues underscore the importance of ensuring
that technological innovation enhances rather than
undermines equitable access to healthcare.

Ethical considerations have also become
increasingly prominent. Artificial intelligence
algorithms trained using incomplete or
unrepresentative datasets may inadvertently
perpetuate bias, leading to unequal healthcare
recommendations across different population
groups.!2021 The increasing complexity of
machine learning models raises additional
concerns regarding transparency, explainability,
accountability, and clinician trust.!'?0?! Addressing
these issues requires robust governance frameworks,
transparent reporting standards, multidisciplinary
collaboration, and ongoing evaluation of algorithm
performance in real-world clinical settings.?%%!

Digital transformation should not be viewed
solely as the adoption of new technologies but rather
as a comprehensive reorganization of healthcare
delivery that integrates digital innovations into
patient-centered clinical practice. Successful
implementation depends not only on technological

capability but also on organizational readiness,
professional acceptance, patient engagement,
supportive policy environments, and sustainable
investment in digital infrastructure.?*

This commentary examines the opportunities and
challenges associated with digital transformation
in primary care, with particular emphasis on
artificial intelligence, telemedicine, electronic
health records, remote monitoring, and digital
health equity. It also discusses future priorities
for ensuring that digital innovation strengthens
primary care while preserving the core values
of accessibility, continuity, comprehensiveness,
coordination, and person-centered care.

REFERENCES

1. Starfield B, Shi L, Macinko J. Contribution of primary care
to health systems and health. Milbank Q. 2005;83(3):457-
502.

2. National Academies of Sciences, Engineering, and
Medicine. Implementing High-Quality Primary Care:
Rebuilding the Foundation of Health Care. Washington
(DC): National Academies Press; 2021.

3. World Health Organization. Primary health care on the
road to universal health coverage: 2019 monitoring report.
Geneva: WHO; 2019.

4. World Health Organization. Global strategy on digital
health 2020-2025. Geneva: WHO; 2021.

5. Topol E. Deep Medicine: How Artificial Intelligence Can
Make Healthcare Human Again. New York: Basic Books;
2019.

6. Adler-Milstein J. From digitization to digital
transformation: policy priorities for closing the gap. JAMA.
2021;325(8):717-18.

7. Evans RS. Electronic health records: then, now, and in the
future. Yearb Med Inform. 2016;Suppl 1:S48-S61.

8. Adler-Milstein J, Holmgren AJ, Kralovec P, et al. Electronic
health record adoption in US hospitals. Health Aff
(Millwood). 2017;36(8):1416-23.

9. Rajkomar A, Dean J, Kohane |. Machine learning in
medicine. N Engl J Med. 2019;380(14):1347-58.

10. Esteva A, Robicquet A, Ramsundar B, et al. A guide to
deep learning in healthcare. Nat Med. 2019;25(1):24-9.

11. Topol EJ. High-performance medicine: the convergence of
human and artificial intelligence. Nat Med. 2019;25(1):44-
56.

12. Keesara S, Jonas A, Schulman K. Covid-19 and health
care’s digital revolution. N Engl J Med. 2020;382:e82.

13. Hollander JE, Carr BG. Virtually perfect? Telemedicine for
Covid-19. N Engl J Med. 2020;382:1679-1681.

14. Bashshur RL, Howell JD, Krupinski EA, Harms KM,
Bashshur N, Doarn CR. The empirical foundations of
telemedicine interventions in primary care. Telemed J E
Health. 2016;22(5):342-75.

Research Journal of General Practice, Vol 1, No 1, August 2026 5



Digital Transformation in Primary Care—Hajnasrollah and Ghanbari Saray

. Omboni S, McManus RJ, Bosworth HB, Chappell LC,
Green BB, Kario K, et al. Evidence and recommendations
on the use of telemedicine for hypertension management.

Hypertension. 2020;76(5):1368-83.

. WHO Guideline: Recommendations on Digital

Interventions for Health System Strengthening. Geneva:
World Health Organization; 2019.

. Marcolino MS, Oliveira JAQ, D’Agostino M, Ribeiro AL,

Alkmim MBM, Novillo-Ortiz D. The impact of mHealth
interventions: systematic review. JMIR Mhealth Uhealth.
2018;6:e23.

. European Commission. European Health Data Space

(EHDS). 2025.

. OECD. Health at a Glance 2023: OECD Indicators. Paris:

OECD Publishing; 2023.

20. World Health Organization. Ethics and Governance of
Atrtificial Intelligence for Health. Geneva: WHO; 2021.

21. Leslie D. Understanding artificial intelligence ethics and
safety. The Alan Turing Institute; 2019.

Correspondence to:

Ghazaleh Hajnasrollah, MD

Community Medicine Specialist, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

ORCID ID: 0009-0009-3458-3981

E-mail: ghazal.hajnasrollah@gmail.com

Received July 2026

Research Journal of General Practice, Vol 1, No 1, August 2026



