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A B S T R A C T

Introduction and Objectives: Chronic viral hepatitis remains a major global public health challenge. The WHO

launched the Global Health Sector Strategy on Viral Hepatitis in 2016, emphasizing health equity. Digital

learning offers a promising solution to barriers in achieving hepatitis elimination. This study describes a digi-

tal learning initiative to strengthen primary care capacity for viral hepatitis management in the Philippines.

Materials and Methods: The initiative utilized asynchronous computer-based training (CBT) on the HepLearn

platform and synchronous telementoring via HepTalks. The CBT was developed collaboratively with the Depart-

ment of Health, WHO, Hepatology Society of the Philippines, and University of the Philippines Manila. The

course addressed essential hepatitis B and C topics. Telementoring paired primary care physicians with special-

ists from the Hepatology Society of the Philippines using Zoom for interactive case discussions. Eight one-hour

sessions were conducted, each starting with expert-led didactic lectures followed by case discussions.

Results: Evaluation included quantitative and qualitative methods: surveys, pre- and post-test assessments,

and feedback forms. Among 189 enrollees, 111 (58.7 %) completed HepLearn. Mean pre-test score was 2.63 §

0.29, rising to 7.09 § 1.90 post-test (p<0.001), demonstrating significant knowledge gain. Participant feed-

back indicated high satisfaction (72 % to 98 %) with course content. Thirteen physicians participated in Hep-

Talks. Confidence in viral hepatitis care increased significantly, with 67 % expressing strong agreement that

the sessions helped them provide better care.

Conclusions: This integrated eLearning approach demonstrates potential for scalable digital education to

enhance hepatitis care in primary and remote communities. eLearning should be a strategy for eliminating

viral hepatitis by 2030.

© 2025 Published by Elsevier España, S.L.U. on behalf of Fundación Clínica Médica Sur, A.C. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Chronic viral hepatitis remains a significant global public health

concern, with an estimated 296 million cases of chronic hepatitis B

and 71.1 million cases of chronic hepatitis C worldwide [1,2]. The dis-

ease sequelae of liver cirrhosis and hepatocellular carcinoma account

for more than 1 million global deaths each year. Furthermore, viral

hepatitis mortality is expected to surpass those from HIV, tuberculo-

sis, and malaria by 2040. In the Philippines, the Department of Health

reports that approximately 10 million individuals are living with

chronic hepatitis B, while an estimated 439,000 have chronic hepati-

tis C [3,4].

In response to this pressing public health problem, the World

Health Organization (WHO) issued a Global Health Sector Strategy on

Viral Hepatitis in 2016 [5]. The strategy called for a 90% reduction in

new infections and a 65% reduction in deaths by 2030, ultimately

eliminating viral hepatitis as a global public health threat. It empha-

sized the importance of global health equity and advocated for the

use of innovative approaches and technology to achieve effective

elimination [5]. Primary care practitioners are recognized as

crucial stakeholders in this strategy, as they are responsible for deliv-

ering care, particularly to the hard-to-reach and marginalized popu-

lations [6].

To achieve the goal of hepatitis elimination, it is essential to

develop effective, scalable, and culturally sensitive strategies that
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address healthcare inequities. Digital learning, in particular, eLearn-

ing initiatives offers promising solutions to these challenges by

equipping primary care providers with the necessary knowledge and

skills for disease management unhindered by distance or time [7].

These initiatives facilitate the remote transfer of expertise from spe-

cialists to primary care providers through the use of digital technolo-

gies such as web online learning platforms and online video

conferences [7]. As a result, access to specialist knowledge is

improved in remote regions, while culturally sensitive care is ensured

through the involvement of primary care providers [8].

A 2024 systematic review analyzing 44 studies confirmed that

asynchronous, synchronous, blended, and self-directed eLearning

methodologies effectively support continuous professional develop-

ment among healthcare professionals [9]. Digital learning initiatives

have proven effective for training primary care providers in viral hep-

atitis management. Project ECHO exemplifies this approach through

its telemedicine-based hub-and-spoke model, where academic cen-

ters disseminate knowledge on Hepatitis C management to primary

care practitioners in New Mexico [10,11]. Primary care providers

trained via Project ECHO achieved equivalent sustained virological

response rates compared to specialist-managed patients at academic

medical centers [12]. Additionally, Project ECHO-trained providers

demonstrated superior reach to marginalized populations, including

intravenous drug users and indigenous communities, relative to ter-

tiary care facilities [13]. This digital learning framework also miti-

gated urban-rural disparities in direct-acting antiviral utilization

[14].

These findings from Project ECHO and other similar studies

underscore the critical role of eLearning modalities in global hepatitis

elimination strategies and healthcare equity initiatives

[7,10,11,15,16]. A recent multicountry survey of 11 hepatitis B and C

telementoring programs validated the Project ECHO model’s efficacy

across diverse healthcare settings, emphasizing collaborative learn-

ing as a fundamental strength [16]. These data demonstrate the

capacity of telementoring to enhance viral hepatitis management

across high-income and low- and middle-income countries, advanc-

ing global elimination objectives [17].

In this paper, we present the pilot implementation of two eLearn-

ing initiatives, the HepLearn computer-based training (CBT) platform

and the HepTalks telementoring program, designed to strengthen the

capacity of public primary care providers in managing viral hepatitis

in the Philippines. These interventions aim to improve provider

knowledge, build clinical confidence, and enhance access to specialist

guidance through digital technologies. Their relevance is especially

pronounced in the Philippine setting, an archipelago where geo-

graphic barriers often limit timely access to hepatitis care. By leverag-

ing flexible and scalable digital tools, this pilot demonstrates how

eLearning initiatives can bridge the gap between specialist and pri-

mary care, contributing to more equitable and effective hepatitis ser-

vice delivery at the primary care level.

2. Materials and Methods

2.1. Site of implementation

The eLearning initiative was implemented in the Department of

Health primary care public health facilities in Central Luzon Region

(Region III) and Calabarzon Region (Region IVA) in the Philippines.

2.2. Design of intervention

This study employed a mixed-methods educational intervention

design combining asynchronous computer-based training with syn-

chronous telementoring to enhance viral hepatitis management

knowledge among healthcare practitioners.

2.3. Computer-based training/HepLearn Platform

A computer-based training (CBT) platform for viral hepatitis was

developed in collaboration with the Department of Health (DOH), the

World Health Organization (WHO), the Hepatology Society of the Philip-

pines (HSP), and the University of the Philippines Manila. These organi-

zations provided the structure and content of the CBT following the

interim national guidelines on viral hepatitis management [18−20].

The CBT was conducted through the Moodle learning platform

provided by the University Information Management Systems Office

of the University of the Philippines Manila. This was branded as the

HepLearn platform. This learning platform enables access to the

course material by the enrolled healthcare practitioners remotely

and at their own pace. The participants must go through each topic

sequentially and answer pre- and post-test to progress through the

course. They can save their progress and come back at a later time to

continue/complete the course.

The course was divided into 4 topics, namely: Course Introduc-

tion, Chronic Hepatitis B, Chronic Hepatitis C, and Health Promotion

and Communication (Supplementary Table 1). The course content

was delivered by faculty with affiliations with the Department of

Health, World Health Organization, Hepatology Society of the Philip-

pines, and STD-AIDS Cooperative Central Laboratory.

Pre- and post-test on key topics on the epidemiology, diagnosis,

and management of Hepatitis B and C as well as fibrosis assessment

were conducted tomeasure the baseline knowledge of the participants

and the change in their knowledge upon completion of each topic.

2.4. Telementoring/HepTalks

The telementoring program served as the synchronous aspect of

the learning platform for the healthcare practitioners. The concept of

the telementoring sessions was based on the hub-and-spoke model

where the specialists (hepatologists in this case) represented the hub

and the primary care physicians represented the spokes [21]. Tele-

mentoring sessions create virtual communities of learners by bring-

ing together healthcare providers and subject matter experts using

videoconference technology, brief lecture presentations, and case-

based learning, fostering an “all learn, all teach” approach. The

approach allowed the application of what had been learned in the

CBT platform to real-life cases and situations.

The one-hour telementoring sessions were conducted via the

Zoom video conferencing platform. It was available only to those who

had completed the CBT. Schedules for the telementoring sessions

were released in advance, as healthcare practitioners had varying

degrees of availability to attend. A regular schedule was implemented

to establish routine attendance from the healthcare practitioners.

Hepatitis specialists were invited to act as moderators of the telemen-

toring sessions to strengthen hepatitis-related concepts during the

session. Each session began with a 15-minute didactic presentation

by the specialists. This was followed by case presentations where the

specialist and primary care providers discussed a case(s) and formu-

lated a management plan for the case(s) based on the CBT and

adapted to standard practice and local experience. The program

included eight telementoring sessions, with each session covering a

different topic related to viral hepatitis management. The sessions

were conducted every other week for a total of 4 months (Supplemen-

tary Table 2). A graduation ceremony was held at the end of the eight

sessions, and certificates were awarded to those who completed the

program. Continuing education credits were provided to the partici-

pants, however these units were granted retroactively.

2.5. Evaluation tools

A survey was conducted to evaluate the participants’ perceptions

of both the CBT/HepLearn and telementoring/HepTalks.
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(Supplementary Table 3) The survey instruments were specifically

developed for this study, adapted from existing eLearning evaluation

frameworks to suit the context of viral hepatitis training in the Philip-

pine primary care setting. The participants were asked to evaluate the

course content and course faculty and to rate the overall usefulness of

the program. Both closed- and open-ended questions were utilized in

the survey. Qualitative feedback from open-ended questions was

analyzed using basic content analysis to identify common themes

and patterns in participant responses.

2.6. Statistical analysis

Statistical analyses were performed using complete case analysis,

including only participants who completed the full course and all

assessments. Missing data from non-completers were not imputed.

The collected data were processed, graphed, and statistically ana-

lyzed using GraphPad Prism version 8.0.0 (GraphPad Software, San

Diego, California, USA). Means and standard deviations were calcu-

lated for continuous variables while frequencies and percentages

were calculated for categorical variables. To compare pre- and post-

test scores, the Wilcoxon test was utilized with p-value < 0.05 being

considered significant. Spearman’s R was used for correlation analy-

sis, with p-value of < 0.05, being considered significant.

2.7. Ethics approval

This research was approved by the University of the Philippines

Manila Research Ethics Board (Code: UPMREB 2020-152-01).

3. Results

3.1. Computer-based Training/HepLearn

A total of 189 participants from Regions III and IVA in the Philip-

pines took part in the CBT/HepLearn platform. Of these, 98 partici-

pants from Region III successfully completed the module, while 57

were unable to finish. Meanwhile, in Region IV A, 13 participants

completed the module, while 21 were unable to finish it (Fig. 1).

Non-completion of the CBT was due to a combination of contex-

tual and structural challenges. Firstly, the training was an additional

task on top of their already demanding workload at the public health

centers. Although there was an official directive from the regional

administrative headquarters requiring participation in the training,

there was insufficient enforcement from the facility administration

to ensure completion of the training program. This lack of strong

enforcement may have influenced how participants prioritized the

training among their other responsibilities. Additionally, limited

access to reliable internet connectivity and suitable digital devices

further hindered consistent participation and completion.

Fig. 2a shows that 74% of participants rated the course content as

outstanding, 23% as above average, and only 3% as average. In addi-

tion, the majority of participants (73%) gave an outstanding rating to

the course faculty, while 25% considered them above average, and

only 2% rated them as average.

Individual ratings for each faculty member indicated high levels of

satisfaction from the participants (Fig. 2b). The majority of partici-

pants (64% to 80%) gave an outstanding rating for individual faculty,

while 18% to 30% gave an above-average rating. Only 1−4% gave an

average rating for each faculty member.

The participants experienced several technical difficulties while

accessing the HepLearn module (Fig. 3). The most significant issue

was poor internet connection (31%). Moreover, 3.7% of participants

experienced audio problems, 6.3% had problems navigating the site

interface, while 15% were confused with the registration process.

Fig. 1. Number of participants and HepLearn module completion status in Region III

and Region IV.

Fig. 2. Evaluation of the HepLearnmodule. (a) Evaluation of the overall course content and faculty. (b) Evaluation of individual faculty.
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The evaluation of the participants showed that they consid-

ered the HepLearn module as an effective learning tool (Fig. 4). A

large majority of the participants 72% strongly agreed, while 25%

agreed that the learning format successfully engaged their atten-

tion. Additionally, 79% strongly agreed and 18% agreed that the

module was an effective and useful teaching method. A signifi-

cant majority, 83.3%, strongly agreed and 13.5% agreed, that the

module increased their baseline knowledge of hepatitis. Further-

more, 98% of the participants found the module to be useful in

their clinical practice (Fig. 4).

The participants’ increased knowledge on viral hepatitis was

evident in their quiz scores (Fig. 5). The overall average pre-test

score was 2.63 § 0.29 while the overall average post-test score

was 7.09 § 1.90. Moreover, participants’ session scores showed

significant improvement between the pre- and post-test scores

(p < 0.001).

3.2. Telementoring/HepTalks

There were 13 physicians who participated in the telementoring

sessions. The participants came from different localities in the Central

Luzon Region (Region III) (Supplementary Fig. 1). The participants

gave an overall positive evaluation of the telementoring sessions

(Fig. 6). The majority (63%) strongly agreed that the didactic presen-

tations were clear. Similarly, 69% of the participants strongly agreed

that the didactic presentations were helpful in managing patients.

Regarding the case presentations, 57% of the participants strongly

agreed that the cases were clearly presented, while 66% strongly

agreed that the cases were useful in managing patients. Moreover,

67% of the participants strongly agreed that the sessions would help

them to provide better care for hepatitis patients, and the same per-

centage strongly agreed that they would apply what they learned in

their practice. Finally, 69% of the participants strongly agreed that

overall, the sessions were helpful in managing hepatitis in their geo-

graphic area of practice.

Self-assessment by the telementoring participants showed

improvements in their knowledge and skills on viral hepatitis man-

agement (Fig. 7). At the start of the telementoring sessions, a majority

of the participants reported having little to “no skills”, or being only

“average among their peers”, in managing viral hepatitis. However,

following the program, the post-telementoring survey revealed that

most participants now consider themselves to be “competent”, and

in some cases even “expert”, in their ability to manage viral hepatitis.

These results suggest that the telementoring program was effective

in transferring knowledge and skills to primary care providers, thus

improving their capacity and confidence to manage chronic viral hep-

atitis cases.

3.3. eLearning feedback and comments

The eLearning study received positive feedback from participants,

as indicated in Table 1. Several participants praised the engaging

Fig. 3. Technical issues encountered during the HepLearn program.

Fig. 4. HepLearn participants perspective on the effectiveness and usefulness of the program on their clinical practice.
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nature of the platform and its effectiveness in delivering learning.

One participant from Region III stated, “This module is better than

face-to-face, because if ever I forgot something I can go back and

much more I can review it again.” Others commended the course

content for its clarity and informativeness, with a participant [from

Region III] describing the lectures as “easy-to-navigate lecture.” The

speakers, lecturers, and resource materials were also commended as

exemplified by one comment: “Excellent Resource Speakers and

Learning Materials.”

Participants also shared that the eLearning course significantly

enhanced their knowledge of hepatitis and increased their confi-

dence in managing viral hepatitis. A participant from Region IV A

attested, “It updated my knowledge in hepatitis on current and

updated clinical management guidelines in the community setting”.

Similarly, in the HepTalks session, a participant remarked after a talk

on employment and Hepatitis B, “Very insightful lecture as we are

able to catch many HBsAg screening reactive patients applying for

work clearance.”

While feedback overall was positive, participants provided sug-

gestions for improvement, particularly in the technical aspects of the

course. A participant from Region III noted the need for minor audio

setup improvements, and another participant in the HepLearn session

expressed a preference for taking the post-test after a complete dis-

cussion of the topics.

Participants also expressed a desire for access to course mate-

rials. One participant in the HepLearn session commented, “I just

hope to get a soft copy of the lecture for us to have a basis when

handling patients.” This sentiment was echoed by another partici-

pant who requested, “I hope that a written guideline or written

output/lecture was provided before the video presentation so we

are able to review beforehand and that we can use it also for

future reference.”

Additionally, several participants expressed their enthusiasm for

more training sessions, particularly in the current eLearning format.

A participant in the HepLearn session stated, “Continue e-learning to

educate us health workers”. Another participant shared a similar sen-

timent, requesting, “We would like to request more updated webi-

nars in a format like this.”

4. Discussion

This study describes the implementation of a pilot eLearning ini-

tiative comprising a computer-based training and telementoring pro-

gram for viral hepatitis care in public primary care settings. Overall,

the training curriculum and telementoring program were well-

received by the participants, as indicated by survey results. The pro-

gram format engaged participants’ attention and increased their

knowledge of hepatitis management. In addition, participants

Fig. 6. Participants’ evaluation of telementoring (HepTalks) sessions.
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demonstrated improved technical knowledge, as evidenced by their

pre- and post-test scores.

The improved technical knowledge of the participants for viral hepa-

titis management attests to the utility of eLearning as a mode of trans-

ferring knowledge to assist primary care providers in patient

management. Several countries have successfully implemented their

own computer-based learning initiatives for various diseases [22−25].

For instance, Project ECHOwhichwas originally developed in NewMex-

ico, was successful in improving the management of Hepatitis C in their

country. The study increased knowledge of participants and improved

access to health care in remote locations [23].

Despite the positive feedback from participants, a large number of

them were unable to complete the learning module. Future imple-

mentation of eLearning initiatives should include an effort to engage

those who did not complete and systematically determine reasons

for non-completion. Previous research identified several barriers to

the completion of eLearning modalities. The main barriers reported

in the literature included the lack of time and scheduling difficulties

for healthcare professionals due to their heavy workloads and busy

schedules [26,27]. In many low and middle-income countries, short-

age of healthcare personnel is a daily reality with heavy workloads

especially in the public health sector [28−30]. These barriers can be

overcome by providing incentives including but not limited to

providing protected time for completion of eLearning modules, and

providing continuing education credits [26,31]. While we provided

continuing education credits, it was not offered concurrently with

the course and may have affected the completion rates. Moving for-

ward, the provision of concurrent continuing education credits with

the start of the course should be implemented.

One of the major issues that was encountered during the eLearn-

ing initiative was the poor internet connection. According to the

Internet Society Foundation, the Philippines ranks 1st in South East

Asia, and 7th worldwide in terms of internet poverty (an index mea-

suring quality, quantity and affordability of internet access in a coun-

try) [32]. The country records median download speeds of 71.85

Mbps, which ranks 63rd in the world [33]. Several studies evaluating

electronic learning modalities in the Philippines ranging from sec-

ondary education to medical education, have consistently identified

poor internet connection as a barrier to learning [34−38]. Coordina-

tion among government agencies, especially between the Depart-

ment of Health and the Department of Information and

Communications Technology, to enhance internet access across the

country, especially in healthcare facilities, should be part of any eLe-

arning program implementation.

From the analysis of the qualitative data of the survey, the eLearn-

ing initiatives were not only effective but highly appreciated. In fact, in

Fig. 7. Self Assessment of participants on their knowledge and skills on viral hepatitis management before and after the telementoring (HepTalks) sessions.
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their evaluations, many of the participants have requested additional

trainings and updates and for the telementoring program participants,

they expressed anxiety that the pilot study was ending. The comments

for more training and updates on knowledge highlight the unmet

needs in viral hepatitis care in the primary setting. Future models of

care for viral hepatitis care in the primary setting should include eLe-

arning initiatives as a key strategy in their implementation.

Future plans for the study team include the submission of the CBT/

HepLearn module to the DOH Academy for its inclusion in its course

offerings. This will allow expanded access to and ensure the sustain-

ability of the viral hepatitis eLearning initiative. Moreover, the pro-

cess of multisectoral collaboration in developing and implementing

the CBT/HepLearn and telementoring/HepTalks in viral hepatitis care

in the primary care setting can serve as the template for the develop-

ment of similar eLearning initiatives in other disease conditions of

public health concern.

4.1. Limitations and strengths

There are a few limitations to the study. As this was a pilot imple-

mentation study and was time-limited, service delivery and clinical

outcomes such as the number of patients treated, linked to care,

retained in care, and controlled or cured from viral hepatitis were not

assessed, as these outcomes require a longer observation time for

impact to be apparent. The lack of comprehensive baseline data col-

lection from non-completers of the course prevented formal compar-

ison between completers and non-completers, which may introduce

selection bias in our results. Participants who completed the program

may have been more motivated or had better resources than those

who did not complete it. Additionally, the small sample size for Hep-

Talks limit the generalizability of the results. The study also did not

incorporate an analysis of the cost-effectiveness of the eLearning ini-

tiatives. eLearning initiatives have been shown to be cost effective in

viral hepatitis management by the Project ECHO Group [39]. How-

ever, a study to analyze cost-effectiveness localized to the Philip-

pines, will be important to convince policymakers to allocate

resources to eLearning initiatives. Another limitation is that the eLe-

arning participation was the lack of strong implementation of an

administrative directive. This led to deprioritization of the training

amid the routine workload of health workers. This, combined with

challenges in digital infrastructure, constrained engagement and

completion rates.

Table 1

Quotations from the feedback and comments of the HepLearn and HepTalks participants.

Category/Code Quotation

Engaging and good platform “Program was very engaging and helpful” (HepLearn Participant [Region III])

“The learning video is very interesting” (HepLearn Participant [Region III])

“This is informative and interactive approach” (HepTalks Participant)

“This is a very nice platform." (HepLearn Participant [Region III])

“This module is better than face to face, because if ever I forgot something I can go back and much more I can review it

again” (HepLearn Participant [Region III])

Clear and informative course “Clear po ang every topic (Every topic is clear)” (HepLearn Participant [Region III])

“Easy-to-navigate lecture" (HepLearn Participant [Region III])

“Very timely and informative” (HepLearn Participant [Region III])

“Very informative discussions” (HepTalks Participant)

“Very well discussion and answers” (HepTalks Participant)

“The session was very informative” (HepTalks Participant)

Excellent speakers and resourcematerials “Excellent Resource Speakers and Learning Materials” (HepLearn Participant [Region III])

“Representatives on all modules are knowledgeable” (HepLearn Participant [Region III])

“Superb Resource Speakers!” (HepLearn Participant [Region III])

Increased knowledge on viral hepatitis “Added knowledge that will help us more in assessment/managing patient with viral hepatitis." (HepLearn Participant

[Region III])

“Learned a lot.” (HepLearn Participant [Region III])

“This course increased my knowledge about viral hepatitis.” (HepLearn Participant [Region III])

“[I] gained a broad knowledge regarding hepatitis.” (HepLearn Participant [Region III])

“It updated my knowledge in hepatitis on current and updated clinical management guidelines in the community setting.”

(HepLearn Participant [Region IV A])

“I gained so much knowledge regarding the topics discussed.” ([HepLearn Participant [Taguig City])

“Thank you. I have learned so Much” (HepTalks Participant)

Increased confidence and capacity to manage

viral hepatitis

“Given me more confidence in the assessment and management” (HepLearn Participant [Region III])

“They have taught us many things which will capacitate us to serve others.” (HepLearn Participant [Region III])

“This will surely help me in my practice” (HepLearn Participant [Region III])

“The course is very timely as we are able to screen HepB clients” (HepLearn Participant [Region III])

“Equipped me with knowledge on how to interpret lab results of clients suspected with HBV and HCV and its course man-

agement” (HepLearn Participant [Region IV A])

“Very insightful lecture as we are able to catch many HBsAg screening reactive patients applying for work clearance” (Hep-

Talks Participant)

Areas for improvement “Minor improvements on the audio setup” (HepLearn Participant [Region III])

“[I] prefer to take the post-test after the topics are completely discussed” (HepLearn Participant [Region III])

Request for course materials “An e-handbook for comprehensive reference together with this online modules would be much appreciated.” (HepLearn

Participant [Region III])

“If we can get a copy of the presentations, for future reference” (HepLearn Participant [Region III])

“I hope that a written guideline or written output/lecture was provided prior to the video presentation so we are able to

review beforehand, and that we can use it also for future reference.” (HepLearn Participant [Region III])

“I just hope to get a soft copy of the lecture for us to have a basis when handling patients.” (HepLearn Participant [Region III])

“I hope we could have a copy of the current and previous ppt used so we can look back on them later.” (HepTalks Participant)

“Provide us materials on how to disseminate these informations” (HepLearn Participant [Region III])

Request for more trainings “More to come thank you.” (HepLearn Participant [Region III])

“Continue to give in informative ways” (HepLearn Participant [Region III])

“Hoping for further trainings” (HepLearn Participant [Region IV A])

“Wewould like to request more updated webinars in a format like this” ([HepLearn Participant [Taguig City])

“Continue e-learning to educate us health workers” ([HepLearn Participant [Taguig City])
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Despite these limitations, the study had several key strengths (1)

successful implementation across two diverse regions demonstrating

scalability, (2) feasibility of digital delivery in low- and middle-

income countries (LMICs) with limited resources, (3) collaborative

approach involving multiple stakeholders, and (4) practical applica-

bility to real-world primary care settings. The study demonstrated

acceptability of the eLearning initiatives. This, in addition to the sig-

nificant improvement in provider knowledge and clinical confidence

in viral hepatitis care highlight the strong potential of the strategy.

Future implementation research should focus on evaluating health

system and patient-level outcomes, assessing cost-effectiveness in

the local context, and exploring mechanisms to institutionalize par-

ticipation, such as through stronger administrative policies or incen-

tives. This would strengthen the evidence base and support scaling

the intervention across other regions in the Philippines.

5. Conclusions

The use of eLearning is a key strategy for the global goal of elimi-

nating viral hepatitis in 2030. There are very few specialists available

in low and middle-income countries such as the Philippines that the

only way to elimination of viral hepatitis is through building capacity

for its screening, diagnosis, and management in the primary care set-

ting. eLearning not only improves access to care where care is needed

but also increases the quality and safety of care, brings efficiency to

healthcare systems, enhances information flow, and reduces the

stigma associated with the disease. With the rapid proliferation of AI

technology use in all aspects of health, the incorporation of AI in eLe-

arning initiatives can also be explored in future studies.

Funding

This study was partly supported by a grant from Gilead Sciences

Inc. Gilead Sciences Inc. has had no input into the writing of this man-

uscript.

Availability of data and materials

The study data could be made available on reasonable request

from the corresponding author.

Author contributions

JO, GH - Data curation, conceptualization. JO, GH, EO - Formal

analysis. JO, GH - Funding acquisition. All - Investigation. JO, GH -

Methodology. JO, GH, JS - Project admnistration, Resources. JM - Soft-

ware. JO, GH - Supervision, Validation, Visualization. JO, GH, EO -

Writing-original draft. ALL - Writing-review & editing.

Declaration of interests

None.

Supplementary materials

Supplementary material associated with this article can be found

in the online version at doi:10.1016/j.aohep.2025.102133.

References

[1] Alberts CJ, Clifford GM, Georges D, Negro F, Lesi OA, Hutin YJ-F, et al. Worldwide
prevalence of hepatitis B virus and hepatitis C virus among patients with cirrhosis
at country, region, and global levels: a systematic review. Lancet Gastroenterol
Hepatol 2022;7:724–35. https://doi.org/10.1016/S2468-1253(22)00050-4.

[2] Hsu Y-C, Huang DQ, Nguyen MH. Global burden of hepatitis B virus: current sta-
tus, missed opportunities and a call for action. Nat Rev Gastroenterol Hepatol
2023:1–14. https://doi.org/10.1038/s41575-023-00760-9.

[3] Blach S, Terrault NA, Tacke F, Gamkrelidze I, Craxi A, Tanaka J, et al. Global change
in hepatitis C virus prevalence and cascade of care between 2015 and 2020: a
modelling study. Lancet Gastroenterol Hepatol 2022;7:396–415. https://doi.org/
10.1016/S2468-1253(21)00472-6.

[4] Razavi-Shearer D, Gamkrelidze I, Nguyen MH, Chen D-S, Van Damme P, Abbas Z,
et al. Global prevalence, treatment, and prevention of hepatitis B virus infection
in 2016: a modelling study. Lancet Gastroenterol Hepatol 2018;3:383–403.
https://doi.org/10.1016/S2468-1253(18)30056-6.

[5] World Health Organization. Global health sector strategy on viral hepatitis 2016
−2021 2016.

[6] Wade AJ, Doyle JS, Gane E, Stedman C, Draper B, Iser D, et al. Outcomes of Treat-
ment for Hepatitis C in Primary Care, Compared to Hospital-based Care: A Ran-
domized, Controlled Trial in People Who Inject Drugs. Clin Infect Dis Off Publ
Infect Dis Soc Am 2020;70:1900–6. https://doi.org/10.1093/cid/ciz546.

[7] Haridy J, Iyngkaran G, Nicoll A, Hebbard G, Tse E, Fazio T. eHealth Technologies for
Screening, Diagnosis, and Management of Viral Hepatitis: A Systematic Review.
Clin Gastroenterol Hepatol 2021;19 1139-1150.e30. https://doi.org/10.1016/j.
cgh.2020.09.011.

[8] Higuera-de la Tijera F, Servín-Caama~no A, Servín-Abad L. Progress and challenges
in the comprehensive management of chronic viral hepatitis: Key ways to achieve
the elimination. World J Gastroenterol 2021;27:4004–17. https://doi.org/
10.3748/wjg.v27.i26.4004.

[9] Aryee GFB, Amoadu M, Obeng P, et al. Effectiveness of eLearning programme for
capacity building of healthcare professionals: a systematic review. Hum Resour
Health 2024;22:60.

[10] Arora S, Thornton K, Jenkusky S, Parish B, Scaletti J. Project ECHO: linking univer-
sity specialists with rural and prison-based clinicians to improve care for people
with chronic hepatitis C in New Mexico. Proj ECHO Bibliogr 2007;122(Suppl
2):74–7.

[11] Arora S, Geppert CMA, Kalishman S, Dion D, Pullara F, Bjeletich B, et al. Academic
Health Center Management of Chronic Diseases through Knowledge Networks:
Project ECHO. Acad Med 2007;82:154–60. https://doi.org/10.1097/ACM.0-
b013e31802d8f68.

[12] Arora S, Thornton K, Murata G, Deming P, Kalishman S, Dion D, et al. Outcomes of
Treatment for Hepatitis C Virus Infection by Primary Care Providers. N Engl J Med
2011;364:2199–207. https://doi.org/10.1056/NEJMoa1009370.

[13] Mohsen W, Chan P, Whelan M, Glass A, Mouton M, Young E, et al. Hepatitis C
treatment for difficult to access populations: can telementoring (as distinct from
telemedicine) help? Intern Med J 2019;49:351–7. https://doi.org/10.1111/
imj.14072.

[14] Du P, Wang X, Kong L, Jung J. Can Telementoring Reduce Urban-Rural Disparities
in Utilization of Direct-Acting Antiviral Agents? Telemed J E Health 2021;27:488–
94. https://doi.org/10.1089/tmj.2020.0090.

[15] Teixeira PA, Bresnahan MP, Laraque F, Litwin AH, Shukla SJ, Schwartz JM, et al.
Telementoring of primary care providers delivering hepatitis C treatment in New
York City: Results from Project INSPIRE. Learn Health Syst 2018;2:e10056.
https://doi.org/10.1002/lrh2.10056.

[16] Du P, Yin X, Kong L, Jung J. A Telementoring Program and Hepatitis C Virus Care in
Rural Patients. Telemed Rep 2021;2:143–7. https://doi.org/10.1089/tmr.2021.
0001.

[17] Corcorran MA, Thornton K, Struminger B, et al. Training the healthcare workforce:
the global experience with telementorship for hepatitis B and hepatitis C. BMC
Health Serv Res 2023;23:824.

[18] Department of Health. Department Memorandum 2019-0062: Integration of
Chronic Hepatitis B Management in Selected Health Facilities in the National Cap-
ital Region (NCR) and Region III (A Demonstration Project) 2019.

[19] Department of Health. Department Memorandum 2020-0531: Interim Guidelines
on the Management of Patients Diagnosed with Hepatitis C 2020.

[20] Department of Health. Department Memorandum 2020-0532: Revised
Interim Guidelines on the Management of Patients with Hepatitis B Infection
2020.

[21] Osei-Twum J-A, Wiles B, Killackey T, Mahood Q, Lalloo C, Stinson JN. Impact of
Project ECHO on Patient and Community Health Outcomes: A Scoping Review.
Acad Med 2022;97:1393–402. https://doi.org/10.1097/ACM.0000000000004749.

[22] Vaona A, Banzi R, Kwag KH, Rigon G, Cereda D, Pecoraro V, et al. E-learning for
health professionals. Cochrane Database Syst Rev 2018. https://doi.org/10.1002/
14651858.CD011736.pub2.

[23] Zhou C, Crawford A, Serhal E, Kurdyak P, Sockalingam S. The Impact of Project
ECHO on Participant and Patient Outcomes: A Systematic Review. Acad Med
2016;91:1439–61. https://doi.org/10.1097/ACM.0000000000001328.

[24] Hickman I, Cameron A, McRae P, Wilkinson S, O’Brien M, Kozica-Olenski S, et al.
Feasibility and Acceptability of a Pilot Knowledge Translation Telementoring Pro-
gram for Allied Health Professionals. Internet J Allied Health Sci Pract 2021.
https://doi.org/10.46743/1540-580X/2021.2008.

[25] Fokom Domgue J, Pande M, Yu R, Manjuh F, Welty E, Welty T, et al. Development,
Implementation, and Evaluation of a Distance Learning and Telementoring Pro-
gram for Cervical Cancer Prevention in Cameroon. JAMA Netw Open 2022;5:
e2240801. https://doi.org/10.1001/jamanetworkopen.2022.40801.

[26] Agley J, Delong J, Janota A, Carson A, Roberts J, Maupome G. Reflections on
project ECHO: qualitative findings from five different ECHO programs. Med
Educ Online 2021;26:1936435. https://doi.org/10.1080/10872981.2021.
1936435.

[27] Mubanga B, Fwoloshi S, Lwatula L, Siamwanza N, Zyambo K, Sichinga H, et al.
Effects of the ECHO tele-mentoring program on HIV/TB service delivery in health
facilities in Zambia: a mixed-methods, retrospective program evaluation. Hum
Resour Health 2023;21:24. https://doi.org/10.1186/s12960-023-00806-8.

J.P. Ong, G. Hamoy, E.D.B. Ornos et al. Annals of Hepatology 31 (2026) 102133

8

https://doi.org/10.1016/j.aohep.2025.102133
https://doi.org/10.1016/S2468-1253(22)00050-4
https://doi.org/10.1038/s41575-023-00760-9
https://doi.org/10.1016/S2468-1253(21)00472-6
https://doi.org/10.1016/S2468-1253(21)00472-6
https://doi.org/10.1016/S2468-1253(18)30056-6
https://doi.org/10.1093/cid/ciz546
https://doi.org/10.1016/j.cgh.2020.09.011
https://doi.org/10.1016/j.cgh.2020.09.011
https://doi.org/10.3748/wjg.v27.i26.4004
https://doi.org/10.3748/wjg.v27.i26.4004
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0009
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0009
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0009
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0010
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0010
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0010
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0010
https://doi.org/10.1097/ACM.0b013e31802d8f68
https://doi.org/10.1097/ACM.0b013e31802d8f68
https://doi.org/10.1056/NEJMoa1009370
https://doi.org/10.1111/imj.14072
https://doi.org/10.1111/imj.14072
https://doi.org/10.1089/tmj.2020.0090
https://doi.org/10.1002/lrh2.10056
https://doi.org/10.1089/tmr.2021.0001
https://doi.org/10.1089/tmr.2021.0001
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0017
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0017
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0017
https://doi.org/10.1097/ACM.0000000000004749
https://doi.org/10.1002/14651858.CD011736.pub2
https://doi.org/10.1002/14651858.CD011736.pub2
https://doi.org/10.1097/ACM.0000000000001328
https://doi.org/10.46743/1540-580X/2021.2008
https://doi.org/10.1001/jamanetworkopen.2022.40801
https://doi.org/10.1080/10872981.2021.1936435
https://doi.org/10.1080/10872981.2021.1936435
https://doi.org/10.1186/s12960-023-00806-8


[28] Boniol M, Kunjumen T, Nair TS, Siyam A, Campbell J, Diallo K. The global health
workforce stock and distribution in 2020 and 2030: a threat to equity and ‘uni-
versal’ health coverage? BMJ Glob Health 2022;7:e009316. https://doi.org/
10.1136/bmjgh-2022-009316.

[29] Astale T, Abebe T, Mitike G. Workload and emerging challenges of community
health workers in low- and middle-income countries: A mixed-methods system-
atic review. PLOS ONE 2023;18:e0282717. https://doi.org/10.1371/journal.
pone.0282717.

[30] Wright T, Mughal F, Babatunde OO, Dikomitis L, Mallen CD, Helliwell T. Burnout
among primary health-care professionals in low- and middle-income countries:
systematic review and meta-analysis. Bull World Health Organ 2022;100:385–
401A. https://doi.org/10.2471/BLT.22.288300.

[31] Walters SM, Li WP, Saifi R, Azwa I, Syed Omar SF, Collier ZK, et al. Barriers and
Facilitators to Implementing Project ECHO in Malaysia During the COVID-19 Pan-
demic. J Int Assoc Provid AIDS Care JIAPAC 2022;21 23259582221128512. https://
doi.org/10.1177/23259582221128512.

[32] Internet Society Foundation. Internet Poverty Index n.d. https://internetpoverty.
io/(accessed April 10, 2023).

[33] Speedtest Global Index − Internet Speed around the world. Speedtest Glob Index
n.d. https://www.speedtest.net/global-index#mobile (accessed April 10, 2023).

[34] Baticulon RE, Sy JJ, Alberto NRI, Baron MBC, Mabulay REC, Rizada LGT, et al. Bar-
riers to Online Learning in the Time of COVID-19: A National Survey of Medical

Students in the Philippines. Med Sci Educ 2021;31:615–26. https://doi.org/
10.1007/s40670-021-01231-z.

[35] Casillano NFB, Eastern Samar State University Borongan City, Eastern Samar, Phil-
ippines; Challenges of Implementing an E-Learning Platform in an Internet Strug-
gling Province in the Philippines. Indian J Sci Technol 2019;12:1–4. https://doi.
org/10.17485/ijst/2019/v12i10/137594.

[36] Fabito BS, Trillanes AO, Sarmiento JR. Barriers and Challenges of Computing Stu-
dents in an Online Learning Environment: Insights from One Private University in
the Philippines. Int J Comput Sci Res 2021;5:441–58. https://doi.org/10.25147/
ijcsr.2017.001.1.51.

[37] Philippine Normal University Manila, B. Manalo FK, P. Reyes V, Laguna State Poly-
technic University San Pablo City Campus, B. Bundalian AM, San Pablo City Sci-
ence Integrated High School, Department of Education, Philippines. Challenges
and Opportunities in Online Distance Learning Modality in One Public Secondary
School in the Philippines. Int Multidiscip Res J 2022;4:89–99. https://doi.org/
10.54476/iimrj12.

[38] Rotas E, Cahapay M. Difficulties in Remote Learning: Voices of Philippine University
Students in theWake of COVID-19 Crisis. Asian J Distance Educ 2020;15:147–58.

[39] Rattay T, Dumont IP, Heinzow HS, Hutton DW. Cost-Effectiveness of Access
Expansion to Treatment of Hepatitis C Virus Infection Through Primary Care Pro-
viders. Gastroenterology 2017;153 1531-1543.e2. https://doi.org/10.1053/j.gas-
tro.2017.10.016.

J.P. Ong, G. Hamoy, E.D.B. Ornos et al. Annals of Hepatology 31 (2026) 102133

9

https://doi.org/10.1136/bmjgh-2022-009316
https://doi.org/10.1136/bmjgh-2022-009316
https://doi.org/10.1371/journal.pone.0282717
https://doi.org/10.1371/journal.pone.0282717
https://doi.org/10.2471/BLT.22.288300
https://doi.org/10.1177/23259582221128512
https://doi.org/10.1177/23259582221128512
https://internetpoverty.io/
https://internetpoverty.io/
https://www.speedtest.net/global-index#mobile
https://doi.org/10.1007/s40670-021-01231-z
https://doi.org/10.1007/s40670-021-01231-z
https://doi.org/10.17485/ijst/2019/v12i10/137594
https://doi.org/10.17485/ijst/2019/v12i10/137594
https://doi.org/10.25147/ijcsr.2017.001.1.51
https://doi.org/10.25147/ijcsr.2017.001.1.51
https://doi.org/10.54476/iimrj12
https://doi.org/10.54476/iimrj12
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0038
http://refhub.elsevier.com/S1665-2681(25)00358-8/sbref0038
https://doi.org/10.1053/j.gastro.2017.10.016
https://doi.org/10.1053/j.gastro.2017.10.016

	Piloting eLearning initiatives: Computer-based training and telementoring for viral hepatitis care in public primary care setting
	1. Introduction
	2. Materials and Methods
	2.1. Site of implementation
	2.2. Design of intervention
	2.3. Computer-based training/HepLearn Platform
	2.4. Telementoring/HepTalks
	2.5. Evaluation tools
	2.6. Statistical analysis
	2.7. Ethics approval

	3. Results
	3.1. Computer-based Training/HepLearn
	3.2. Telementoring/HepTalks
	3.3. eLearning feedback and comments

	4. Discussion
	4.1. Limitations and strengths

	5. Conclusions
	Funding
	Availability of data and materials
	Author contributions
	Declaration of interests
	Supplementary materials
	References



