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ABSTRACT

Globally, artificial intelligence through gamification has shown remarkable progress in the field of health and medicine, especially
in education and training; yet it still needs to be widely explored. In Lower-middle-income countries such as Pakistan, healthcare
workers play an essential role in primary healthcare by delivering healthcare services at the doorstep. However, a greater challenge
remains at hand for training and capacity building of health worker mainly due to limited resources and multiple other barriers. This
scientific communication explores and recognizes the beneficial aspects of utilizing artificial intelligence and gamification for building
the capacity of community health workers in Pakistan. It draws a comparison of medical training versus community health workers by
analyzing the trends and existing literature over the course of 10 years. It has reported that the potential for improving performance
and tackling challenges related to handling gadgets and devices. Moving forward, efforts need to be centered on building consumer-
friendly and lightweight smartphones for integrating artificial intelligence and gamification through pilot projects and implementing

them into existing Governement level Public Health Programs.
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BACKGROUND

Community health workers (CHWs) play an essential role
in delivering primary health care services at the grassroot
level within the community in achieving Universal Health
Coverage (UHC) and attaining Sustainable Development
Goal (SDG). In Pakistan, CHWSs, primarily known as
Lady Health Workers, have now recognized worldwide
as the foremost established CHW program. Through this
program, more than 100,000 LHWSs have been deployed
in remote areas to deliver family planning services,
maternal and child health care services, and conduct
health education at the community level [1]. As depicted,
CHWs vitally reduce inequities and disparity in access
to essential health care services by catering 70 % of
rural and periurban population. They have significantly
improved immunization uptake and maternal and child
health indicators.

However, in achieving UHC, there’'s a shortage of
CHWs, particularly in Low- and Middle-Income Countries
(LMICs), for instance, Sub-Saharan Africa has a
shortage of 1.8 million health workers. At the same time,
Uganda and Bangladesh also face deficits of CHWSs
below the WHO’s recommended threshold [1]. Given
the significance of the shortage, WHO and international
partners have agreed that CHW programmes need to be
strengthened and expanded by integrating standardized
training and a robust monitoring system [1].According
to the WHO'’s forecast, by 2030, there will be a global
shortage of 18 million health workers [2]. LMICs such
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as Pakistan face a health worker shortage, relying on
community cadres like Lady Health Workers (LHWSs)
and Community Midwives (CMWs) to fill gaps left by
limited nurses and physicians. About 102,000 LHWs
and only 12,000 CMWs are deployed, and, above all,
LHW coverage is declining. Less than 60% of the target
population receives services [3].

Furthermore, the training and capacity building of CHWs
persists as a major challenge due to resource constraints
and limited financial support, especially in Lower-
Middle-Income Countries (LMICs) such as Pakistan.
Globally, artificial intelligence through gamification has
shown remarkable progress in the field of health and
medicine, especially in education and training; yet it still
needs to be widely explored [1]. Although to improve the
quality of care at the community level, CHWs training
remains insufficient, particularly within the weak health
system of Pakistan [4, 5], due to financial challenges,
compromised infrastructures, and ambiguous training
plans [6]. Training and capacity building of CHWs still
relies on traditional approaches like workshops, hands-
on field experiences, and in-person modular sessions,
although these methods are expensive, inefficient,
time-consuming, shortage of skilled trainers and are
problematic in scaling-up. Recent technology has
evolved in medical and health sciences for tackling the
barriers and structuring standardized training modules
in resource-constrained areas [7]. Artificial intelligence in
the field of medicine has improved diagnostic accuracy
to 20 %, specifically in training [8]. Al- integrated
modules and training programs provide customized
training, feedback, monitoring, and learning process
results in 25% enhancement in knowledge [9]. Moreover,
gamification has incorporated innovative gaming
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mechanisms like interactive points and leaderboards in
higher education system. Also, adapted for corporate
training to not only motivate learners but also support
them in achieving their learning goals effectively [10].

In a similar vein, Al-driven Gamification has shown
promise in medical education and training. In light of
their benefits, Brain Refresh Lab developed an Al-
driven game, Fanta Training®, which remained effective
in medical simulation and training in gynaecology and
pediatric obstetrics [8]. Despite the widespread use of
Al and gamification in medical training and education,
their application in CHW training and capacity building
remains underexplored. This scientific communication
aimed to assess an approach to capacity building
for health workers through Al and gamification. The
communication compares the capacity-building of CHWs
and medical training in Pakistan by analyzing trends in
the existing literature over the last 10 years.

The findings of the study provide practical value to policy-
makers and stakeholders by informing evidence-based
decisions on integrating low-cost Al tools, enhancing the
CHW training plan, and strengthening the community
outreach primary care program in hard-to-reach areas,
especially in low-resource settings. It guides towards
effective, technology-driven CHWs capacity-building
strategies.

METHODS

A Google Scholar search analysis was conducted using
a search query based on Boolean operators (AND, OR),
quotation marks ("), and round brackets (), and a filter for
publication year (i.e., from 2015 to 2024), to assess the
extent of research on Al and gamification in training and
compare the CHW and Medical Training, key benefits
and challenges for implementing in Pakistan over the
past 10 years.

The search aimed to explore the use of Al, an umbrella
terms for a wide-ranging set of technologies like Machine
Learning (ML), Deep Learning and Natural Language
Processing (NLP), and gamification in training contexts

within Pakistan, and in the first step, studies were
identified on training based on Al and gamification for
CHW in Pakistan using the query, “Artificial Intelligence”
AND “Gamification” AND *“training” AND (“CHW” OR
“‘community health worker’) AND “Pakistan”, which
yielded 33 studies, then a related search focusing on
medical training in Pakistan, using “Artificial Intelligence”
AND “Gamification” AND “training” AND “medical
training” AND “Pakistan”, resulted in 82 studies. In the
next step, to understand the key benefits of implementing
Al and gamification in CHW training, several targeted
searches were conducted using combinations of benefit-
related terms, the following numbers of studies were
found: “Motivation” (45 studies), “Engagement” (58),
“Performance” (54), “Flexibility” (19), “Adaptability”
(14), and “Confidence” (44). In the end, searches
were performed to identify implementation challenges
associated with Al and gamification in CHW training
via keywords related to challenges, the results showed
“Connectivity” (17 studies), “Limited resources” (5),
“Device” (38), “Usability” (34), “Acceptance” (47), and
“Maintenance” (18).

DISCUSSION

Al-Gamified Learning for Skill Retention in Medical
Trainees

Findings from a Google Scholar search indicate that
most research on Al and gamification focuses on
medical training rather than CHW training, highlighting
a significant research gap. Despite the gap, it has been
observed that research on Al and gamification for training
was conducted after COVID-19, as indicated in Fig. (1).
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Fig. (1): Trends in Al and gamification in training: medical training vs
community health workers (CHWs).
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Fig. (2): Trends in the benefits and challenges of implementing Al and gamification in CHW training.
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Table 1: Benefits and implementation challenges of Al and gamification in CHW training.

Challenges Keyword Definition
Motivation Learner’s reason to become and remain engaged in activity related to learning [11]
Engagement Learner’s level of involvement that is exhibited toward the learning process [11]
Performance Completing a specific task or an objective during the learning process or a near-absolute
Benefits of Al and knowledge change that solidifies the successful transfer and retention of knowledge [12]
Gamification in CHW Flexibility Providing options in the educational environment, and tailoring a specific course considering
Training the individual students’ needs [13]
Adaptability Adjustments of individuals’ cognition, emotion, and behavior, in response to uncertain and/or
novel situations, conditions, and circumstances [14]
Confidence The sureness in oneself, and one’s abilities and powers [15]
Connectivity Any reliable and secure link between devices [16].

Limited Resource |Desired supplies, but have inadequate availability to the user [17].

Device An equipment with the ability to communicate, and able to sense and utilize data [18].
Implementation Challenges  |Usability Quality attribute that measures how easy
of Al and Gamification in User interfaces are to be used [19].
CHW Training Acceptance The willingness of individuals and organizations to utilize and integrate technologies, such as

Al, into their processes of decision-making [20].

Maintenance

function [21].

All the essential actions to restore or maintain an item to a specified state to perform a required

Benefits and Implementation Challenges of Al and
Gamification in CHW Training

Findings from a Google Scholar search indicate the
benefits of implementing Al and gamification in CHW
training, along with the implementation challenges.
Key features with impactful training include motivation,
engagement, performance, and confidence, as
compared to flexibility and adaptability, as explained
in Fig. (2). In the same way, the key implementation
challenges of Al and gamification in CHW training are
highlighted in the literature, with high attention given
to acceptance, device, and usability. In comparison,
maintenance, connectivity, and limited resources are
less highlighted challenges, as indicated in Fig. (2).

The potential benefits reported include improvements in
performance, engagement, confidence, and motivation,
despite challenges related to acceptance, devices, and
usability for implementation and scaling, as depicted in
Table 1.

CONCLUSION

Before COVID-19, structured CHW training programs,
including those under LHW program of Pakistan, were
already involved in improving early disease detection,
counseling related to maternal-child health, and
adherence to community-based preventive practices,
and all of these gains were linked to better retention
of CHW knowledge, timely household follow-ups, and
increased trust of community; however, most of these
programs relied on traditional training methods with
limited adaptability, tracking of the performance tracking
or repetition.

The current communication reflects that while Al and
gamification have demonstrated clear benefits in medical
education, in the context of improved engagement, more
substantial competency acquisition, real-time feedback,
and better adherence to clinical protocols, but these

innovations remain largely absent in CHW training
systems, and by integrating such tools could directly
enhance CHW performance by reinforcing critical
behaviors, like recognition of danger signs or quality
of counseling, standardizing competency checks, and
increasing learning motivation, particularly in the context
of low-literacy.

RECOMMENDATIONS

Moving forward, future programs need to be centered
on Al-enabled tools for microlearning of CHWSs tasks
and training on prevention or outbreak of disease,
surveillance, maternal and child health education. To
ensure usability in remote and resource-constrained
settings, digital innovation is required for building
consumer-friendly, offline training modules and
lightweight smartphones for integrating artificial
intelligence and gamification through pilot projects
and implementing them into existing Government level
Public Health Programs. Prioritize funding dedicated
to digital training innovations to ensure scalability
beyond pilot phases and to embed digital training tools
within existing government platforms, such as the
National LHW Program, to enable institutional support,
standardized supervision, and sustainable financing. To
conclude, these steps can help bridge existing training
gaps, reinforce CHWSs’ competencies, and ultimately
strengthen population-level health outcomes in Pakistan
and similar low-resource settings.

FUNDING
None.
CONFLICT OF INTEREST
The authors declare no conflict of interest.
ACKNOWLEDGEMENTS

All authors acknowledge all data sources and previously
published materials from which data were extracted;

236

Liaquat National Journal of Primary Care 2026; 8(2): 234-237



Revolutionary Approach: Leveraging Atrtificial Intelligence and Gamification to Enhance the Capacity of Community Health Workers in Pakistan

appropriate citations and attributions have been provided
throughout the scientific communication.

REFERENCES

Afzal MM, Pariyo GW, Lassi ZS, Perry HB. Community health
workers at the dawn of a new era: 2. Planning, coordination, and
partnerships. Health Res Policy Syst 2021; 19(Suppl 3): 103.
DOI: https://doi.org/10.1186/s12961-021-00753-7

Darzi A, Evans T. The global shortage of health workers—an
opportunity to transform care. Lancet 2016; 388(10060): 2576-7.
DOI: https://doi.org/10.1016/s0140-6736(16)32235-8

Ministry of National Health Services, Regulations and Coordination.
Pakistan Human Resources for Health (HRH) National HRH Vision
2018-2030. Ministry of National Health Services, Regulations and
Coordination; 2018.

Available from: https://nhsrc.gov.pk/Sitelmage/Misc/files/fHRH%20
Vision%202018-30%20Final.pdf [Accessed 15 Jul 2025].

O’Donovan J, O’'Donovan C, Kuhn |, Sachs SE, Winters N.
Ongoing training of community health workers in low-income
and middle-income countries: A systematic scoping review of the
literature. BMJ Open 2018; 8(4): e021467.

DOI: https://doi.org/10.1136/bmjopen-2017-021467

Zafar S, Sikander S, Hamdani SU, Atif N, Akhtar P, Nazir H,
Maselko J, Rahman A. The effectiveness of technology-assisted
cascade training and supervision of community health workers in
delivering the Thinking Healthy Program for perinatal depression
in a post-conflict area of Pakistan: study protocol for a randomized
controlled trial. Trials 2016; 17(1): 188.

DOI: https://doi.org/10.1186/s13063-016-1308-2

Bajwa M, Najeeb F, Alnazzawi H, Ayub A, Bell JG, Sadiq F. A
scoping review of Pakistani healthcare simulation: Insights for
lower-middle-income countries. Cureus 2024; 16(12): e76485.
DOI: https://doi.org/10.7759/cureus.76485

Komi LS, Chianumba EC, Forkuo AY, Osamika D, Mustapha AY.
A conceptual framework for training community health workers
through virtual public health education modules. IRE J 2022; 5(11):
332-5.

DOI: https://www.researchgate.net/publication/391480601

Hamilton A. Artificial intelligence and healthcare simulation: The
shifting landscape of medical education. Cureus 2024; 16(5):
e59747.

DOI: https://doi.org/10.7759/cureus.59747

Halkiopoulos C, Gkintoni E. Leveraging Al in e-learning:
Personalized learning and adaptive assessment through cognitive
neuropsychology—a systematic analysis. Electronics 2024,
13(18): 3762.

DOI: https://doi.org/10.3390/electronics 13183762

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Guetzoian E. Gamification strategies for higher education student
worker training. In: Handbook of research on acquiring 21 century
literacy skills through game-based learning. Hershey (PA): IGI
Global Scientific Publishing 2022; pp. 164-79.

DOI: https://doi.org/10.4018/978-1-7998-7271-9.ch009

Laine TH, Lindberg RS. Designing engaging games for education:
A systematic literature review on game motivators and design
principles. IEEE Trans Learn Technol 2020; 13(4): 804-21.

DOI: https://doi.org/10.1109/t1t.2020.3018503

Soderstrom NC, Bjork RA. Learning versus performance: An
integrative review. Perspect Psychol Sci 2015; 10(2): 176-99.
DOI: https://doi.org/10.1177/1745691615569000

Putri ND. Designing a digital textbook of language assessment and
evaluation to facilitate flexible learning for undergraduate students.
PhD Thesis, Universitas Islam Negeri Sultan Syarif Kasim Riau,
Riau, Indonesia, 2024.

Martin AJ, Nejad H, Colmar S, Liem GA. Adaptability: Conceptual
and empirical perspectives on responses to change, novelty, and
uncertainty. Aust J Guid Couns 2012; 22(1): 58-81.

DOI: https://doi.org/10.1017/jgc.2012.8

Yuh MS, Jain N. Online self-confidence calibration for improving
learning outcomes via intelligent tutoring systems. Proceedings of
the Human Factors and Ergonomics Society Annual Meeting. Los
Angeles, CA, USA 2024; 68(1): 176-82.

DOI: https://doi.org/10.1177/10711813241260743

Cassis M. Intelligent sensing: enabling the next “automation
age”. Proceedings of the IEEE International Solid-State Circuits
Conference (ISSCC). 2022; 65: 17-24.

DOI: https://doi.org/10.1109/isscc42614.2022.9731666

Meyer BA. Sustainability for homes. Master’s Thesis, University of
Cincinnati, Cincinnati (OH), USA, 2008.

Métténen A. Creating a toolbox for loT device behaviour analysis
using data mining. Master’s Thesis, University of Oulu, Oulu,
Finland, 2019.

Veras M, Dyer JO, Rooney M, Silva PG, Rutherford D, Kairy D.
Usability and efficacy of artificial intelligence chatbots (ChatGPT)
for health sciences students: Protocol for a crossover randomized
controlled trial. JMIR Res Protoc 2023; 12(1): €51873.

DOI: https://doi.org/10.2196/51873

Li H. Marvel and machine: The influence of awe on the acceptance
of artificial intelligence. Basic Appl Soc Psychol 2025; 47(4):
245-56.

DOI: https://doi.org/10.1080/01973533.2025.2474436

International Organization for Standardization. 1ISO 14224:2016.
Petroleum, petrochemical and natural gas industries - collection
and exchange of reliability and maintenance data for equipment.
3" ed. Geneva: ISO 2016.

DOI: https://doi.org/10.3403/30324520

Liaquat National Journal of Primary Care 2026; 8(2): 234-237

237



