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Abstract 

Background  Village Health Support Groups (VHSGs) are pivotal in delivering maternal, newborn, and child health 
(MNCH) in underserved Cambodian regions. However, their work performance is influenced by multifaceted deter‑
minants, hampering capacity in service delivery. While mobile health applications (mHealth apps) offer a promising 
avenue to overcome some of these challenges, research on mHealth apps in Cambodia remains scarce. Therefore, this 
study aims to explore the sociocultural and environmental factors influencing VHSGs’ work performance and assess 
the dynamic influencing their willingness to adopt mHealth apps.

Methods  A qualitative study was conducted in Battambang province in May 2023. 38 stakeholders engaged 
in MNCH service planning and provision were interviewed. We collected data on the factors influencing VHSGs’ work 
performance in delivering MNCH services and examined how these factors impact the potential adoption of mHealth 
apps. Data were analyzed according to reflexive thematic approach.

Results  Findings demonstrated that work performance is influenced by factors spanning all five domains 
of the socio-ecological model. At the micro-level, intrinsic motivation, strong interpersonal relationships and ade‑
quate working knowledge were identified as key enablers. However, main challenges remained at the meso 
and macro-level, including manpower and resources shortages, limited community trust and the absence of a sus‑
tainable financial framework to support VHSGs operations. While stakeholders recognized the potential of mHealth 
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Background
In recent years, Cambodia has demonstrated commend-
able progress in enhancing maternal, newborn, and child 
health (MNCH) outcomes. This positive trajectory is evi-
denced through the implementation of various initiatives, 
such as expanding health facilities [1] and community-
based interventions [2, 3] to collectively improve health 
coverage. While notable strides have been achieved, a 
recent national health survey revealed that challenges 
persist particularly in rural regions [4]. Issues such as low 
socio-economic status and geographic disparities among 
villagers contributed to the complexity of seeking MNCH 
services [5, 6]. Moreover, limited number of skilled birth 
attendants, insufficient pregnancy care, and poor village 
infrastructure further exacerbated the disproportionately 
high maternal and child deaths in the countryside [7, 8]. 

Against this backdrop, there has been a resurgence 
of focus on MNCH delivery in rural areas among poli-
cymakers and healthcare leaders. This renewed inter-
est prompted a reevaluation of the integral role played 
by community health workers, also known as the Vil-
lage Health Support Groups (VHSGs) in Cambodia [9]. 
Within the country, VHSGs play a pivotal role in deliver-
ing MNCH services such as antenatal care, postnatal care 
and child health services [10]. In addition, they wield a 
broader impact that extends to mitigating health ineq-
uities through promoting health service accessibility in 
hard-to-reach areas [11, 12]. This highlights their inter-
mediary role as the primary point of contact with the 
healthcare system for community members, serving as a 
vital link between marginalized populations and essential 
health services [13, 14],

Despite the integral role in advancing MNCH delivery, 
previous studies underscored that VHSGs grapple with 
low intrinsic motivation and satisfaction at work [15]. 
Their work performance is further hampered by external 
factors such as inadequate training, resource constraints, 
and limited institutional support when brought to scale, 
impacting suboptimal community health outcomes 
[16, 17]. To address obstacles in work performance, the 

convergence of technological innovation and health, 
particularly mobile health applications (mHealth 
apps), emerged as a promising solution. Over the years, 
mHealth apps have gained traction in low and middle-
income countries (LMICs) where their role in support-
ing health service delivery was established [18]. As such, 
mHealth apps are often employed in these settings, 
including clinical support in decision-making, health 
information systems for data management, community 
health education outreach and facilitating coordination 
between healthcare providers and patients [19–21].

While several studies have explored the factors influ-
encing VHSGs’ work performance, the majority focus 
on the South Asian subcontinent [11, 12, 22, 23]. These 
findings may have limited applicability to Cambodia 
owing to its unique contextual factors, healthcare infra-
structure, and sociocultural dynamics. More importantly, 
research on mHealth apps remains scarce in Cambo-
dia. Identifying influencing factors that originate from 
the specific sociocultural and environmental context in 
which VHSGs operate is paramount before introducing 
digital health solutions (DHS) in the country. Therefore, 
this study aims to explore the factors influencing VHSGs’ 
work performance in MNCH delivery and assess the 
dynamic influencing their inclination to adopt mHealth 
apps.

Methods
Study setting and design
This qualitative study was conducted in May 2023 in Bat-
tambang province as a formative assessment laying the 
groundwork for i-MoMCARE, a larger-scale community-
based randomized controlled trial aimed at developing a 
digital intervention designed to improve VHSGs’ work 
performance in delivering MNCH services in Cambo-
dia [24]. In this study, we define work performance as 
the ability to deliver healthcare services without let or 
hindrance and achieve desired health outcomes within 
communities [25]. In addition, Battambang province is 
predominantly rural, making it an ideal location for the 

apps as handy job aids to improve work performance, a digital divide exists due to uneven digital literacy, immense 
workload, and poor digital infrastructure, hampering intention to use.

Conclusion  Our findings highlight the pressing need for a stepwise reevaluation of VHSGs employment model 
to address existing challenges in work performance. This three-pronged approach entails a gradual transition 
to remunerated positions, accreditation and opportunities for professional development, implemented in successive 
phases. Additionally, to further boost VHSGs’ work performance through mHealth apps, strategies such as cultivating 
a digitally competent workforce and strengthening digital infrastructure can collectively reduce barriers to adoption 
and sustain long-term engagement.

Keywords  Community health worker, Village health support group, Maternal and child, Work performance, Mobile 
health, Determinants
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study team to identify various factors influencing work 
performance and intention to adopt mHealth apps in a 
resource-constrained context.

Socioecological model was used to categorize findings 
into five dimensions: (1) individual, (2) interpersonal, (3) 
organizational, (4) community, and (5) health system. 
Recognizing the dynamic interplay between individu-
als and their sociocultural surroundings across all lev-
els of the system, the model posits the interdependence 
of influencing factors within and across various health 
problems and behaviors [26]. To enhance rigor and trans-
parency, the study methodology was anchored to the 
Consolidated Criteria for Reporting Qualitative Research 
(COREQ) checklist (Supplementary File 1) [27].

Participants
We conducted in-depth interviews (IDI) and focus group 
discussions (FGD) with a sample of 38 stakeholders 
involved in MNCH service planning and provision. Par-
ticipants were recruited according to three distinct levels 
of analysis: (1) macro-policy context where stakeholders 
bear the responsibility for crafting national health poli-
cies, coordinating or overseeing public health programs 
(e.g., directors from National Maternal and Child Health 
Center (NMCHC), and United Nations (UN) specialized 
agencies such as the World Health Organization (WHO) 
and United Nations Population Fund (UNFPA)); (2) 
meso-organizational context where stakeholders focus 
on supervising MNCH programs and policy implemen-
tation (e.g., officials from the provincial health depart-
ment, operational districts, and health center directors); 
and (3) micro-program implementation context in which 
the stakeholders deliver MNCH services and have direct 
interactions with the populations they serve (e.g., health 
center staff and VHSGs). This level also includes pro-
gram beneficiaries (e.g., pregnant women). Purposive 
recruitment based on the three levels of analysis allowed 
a diversity of viewpoints and experiences from a multi-
stakeholder perspective [28].

Data collection
A combination of purposive sampling and snowballing 
techniques was used to identify individuals in relevant 
positions. Potential participants received an email or a 
phone call inviting them to participate in the study. Con-
sented individuals took part in either IDI or FGD.  The 
interviews were conducted in the health centers by inter-
viewers trained in qualitative research (CD, MU, SO and 
DK). Distinct semi-structured topic guides were cus-
tomized for different data collection methods and par-
ticipant groups, drawing upon relevant literature and the 
expertise of the study team [29, 30]. These guides were 
pre-tested to ensure clarity and accuracy. Major topics 

included facilitators, barriers and challenges at work with 
a specific focus on the influence of sociocultural and 
environmental contexts. In addition, the potential adop-
tion of DHS was also explored. Field notes and memos 
were written in every interview to capture insights. The 
interviews lasted from 45 to 75 min.

Data analysis
All interviews were audio-recorded following consent. 
Trained bilingual research staff transcribed all interviews 
verbatim in Khmer and translated them into English (CD, 
MU, SO and DK). All transcripts were analyzed accord-
ing to Braun and Clarke’s six-phase reflexive thematic 
approach [31]. Two independent coders familiarized the 
transcripts and employed open coding to generate ini-
tial codes (YFL and MNH). This procedure allowed the 
subthemes to be derived from the transcripts instead of 
pre-existing ideas. The codes were then compared and 
grouped into potential themes during axial coding. The 
themes were reviewed in relation to the codes extracted 
and continuously refined until no new emergent themes 
were identified. Coding discrepancies between two cod-
ers were triangulated and resolved through iterative dis-
cussions with a third member of the team (HG). Where 
feasible, findings were interpreted using reflections 
drawn from field notes and memos to enhance reflexiv-
ity. The process of iterative coding was conducted using 
NVivo 12.

Results
Participant characteristics
A total of 19 healthcare providers participated in one-
to-one IDIs, while 19 pregnant mothers engaged in three 
FGDs, with an average of six participants per group. All 
participants who were approached consented to par-
ticipate in the study, and no dropouts were recorded 
throughout the data collection process. Table  1 pre-
sents the characteristics of healthcare providers, com-
prising three government officials, two representatives 
from UN specialized agencies, three health center direc-
tors, five health center staff, and six VHSGs. Most were 
female, with a mean age of 47.7 (± 10.9) years. While 
most healthcare providers completed tertiary education, 
all VHSGs had high school education and below. Inter-
viewed pregnant mothers had a mean age of 28.1 (± 6.6) 
years, with all reporting education qualifications of high 
school and below. Nearly three-quarters of pregnant 
mothers reported having two children or fewer. Data 
saturation were reached after the 15th interview, with no 
new themes emerging from subsequent interviews. Addi-
tional seven interviews were conducted to ensure that 
point of information redundancy was achieved.



Page 4 of 15Goh et al. Human Resources for Health           (2025) 23:30 

Multilevel facilitators affecting the performance of VHSGs
Table  2 presents the facilitators affecting work per-
formance of VHSGs according to the socio-ecological 
model. At the individual level, micro-level participants 
felt that the performances of VHSGs were deeply rooted 
in a profound dedication to their role. This was evidenced 
through the sense of altruism embedded in their profes-
sional identity. As echoed by participants, the enduring 
commitment to volunteer was underscored by a genu-
ine passion for “collective health improvement” despite 
modest remuneration, emphasizing intrinsic motivation 
for improving community health. On a more personal 
level, VHSGs themselves derived motivation from per-
ceived personal benefits, such as the belief in generating 
“good karma”, with some viewing their work as a virtu-
ous deed aimed at helping others. In addition, the eleva-
tion of social status was another notable motivator where 
acknowledgment and respect earned from community 
members contributed to a sense of fulfillment, reinforc-
ing their belief in the meaningfulness of their work.

At the interpersonal level, facilitators could be broadly 
categorized under social relations. Good collegial rela-
tionships between VHSGs and health center staff were 
instrumental in fostering collective achievement as 
driven by their alignment around a shared goal. Team-
work among VHSGs also facilitated task completion by 

promoting the delegation of responsibilities based on 
individual strengths and expertise. At the same time, 
it was important to acknowledge the supportive role of 
family members. Their positive reinforcement created an 
enabling environment for VHSGs to engage in their roles 
with a sense of harmony within their personal lives.

Meanwhile, participants from the macro and meso lev-
els recognized the significance of organizational invest-
ment in the professional development of VHSGs. Albeit 
currently provided on an "irregular" basis, such initiatives 
were viewed as opportunities to enhance both the capac-
ity and competency of VHSGs. Additionally, improving 
staff welfare was also noted to boost both staff motiva-
tion and retention. For instance, extending free medical 
services to VHSGs’ family members served as a form of 
compensation for their modest remuneration, fostering 
a sense of recognition and appreciation for their contri-
butions. At the community level, engaging positive rela-
tionships with community members emerged as a salient 
theme. Cultivating meaningful interactions not only 
stimulated community participation, but also instilled a 
sense of trust in VHSGs, enhancing credibility in fulfill-
ing their roles.

Lastly, facilitators at the health system level were nota-
bly centered around funding availability, with financial 
remuneration emerging as a major theme in retaining 
VHSGs. Participants from all levels emphasized the 
importance of providing VHSGs with regular financial 
support to appreciate their volunteering time and cover 
operation costs. This support system acted as a tangi-
ble acknowledgment of VHSGs’ dedication and encour-
aged their continued engagement in community health 
initiatives. On the other hand, stakeholders highlighted 
the potential of strengthening public–private partner-
ships to better support VHSGs. By leveraging the exist-
ing network of external organizations, these partnerships 
could help to improve the “quality of health service” by 
providing workers in the public health system with the 
necessary time and support to gradually assume full 
responsibility.

Multilevel barriers affecting the performance of VHSGs
Table 3 presents the barriers affecting work performance 
of VHSGs according to the socio-ecological model. A 
frequently cited barrier at the individual level was knowl-
edge gaps. As emphasized by micro-level health center 
staff and pregnant mothers, instances where VHSGs 
lacked the knowledge to execute essential tasks under-
scored the deficiency in well-structured training pro-
grams to rectify these knowledge limitations. Besides, 
differences in motivation levels among VHSGs were 
also evident. Though the reasons for these variations 
still need to be clarified, disparate attitudes toward job 

Table 1  Characteristics of participants

Characteristic Healthcare 
provider (n = 19)

Pregnant 
mother 
(n = 19)

Age (years)

 Mean ± SD 47.7 ± 10.9 28.1 ± 6.6

Gender, n

 Female 14 19

 Male 5

Education, n

 Primary 2 6

 Secondary/high school 4 13

 Tertiary 13

Profession, n

 Government official 3

 UN specialized agency official 2

 Health center director 3

 Health center staff 5

 Village health support group 6

Number of children, n

 1 child 6

 2 children 8

 3 children 4

 4 or more 1
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commitment challenged the consistent execution of their 
responsibilities.

Within households, the findings highlighted the sub-
stantial impact of family responsibilities on the com-
mitment to volunteering. One VHSG articulated that, 
despite previous involvement, “economic pressures” 
compelled a decrease in volunteer activities. Simulta-
neously, another VHSG echoed the challenges of strik-
ing a “balance between volunteer work and domestic 
duties.” To prevent domestic discontent arising from per-
ceived neglect of family responsibilities, some individu-
als opted for a reduction or complete abstention from 
volunteering.

Resource deficiencies stood out as a predominant chal-
lenge at the organizational level. A recurring barrier 
was the lack of essential equipment within health cent-
ers, particularly affecting micro-level service recipients, 
such as pregnant mothers. For instance, the absence of 
ultrasound machines at public health centers compelled 
patients to seek services elsewhere. Poorly resourced 
public health centers created dissatisfaction among 
patients and rendered VHSG efforts futile. A pregnant 
mother highlighted the “pointlessness” of visiting a 
health center when she found herself unable to access the 
requisite care. Additionally, the high workload of VHSGs 
amidst limited manpower support further undermined 
their efforts. The consequence was evident in suboptimal 
care provision and the fatigue experienced by VHSGs 
due to the overwhelming responsibility of completing 
tasks alone.

Another noteworthy barrier was the presence of dis-
trust in the community. The challenge lay in establishing 
credibility and a prevailing social hierarchy. As articu-
lated by VHSGs, some community members proved 
“resistant to believe” in their guidance. The lack of rec-
ognized authority further compounded skepticism, as 
VHSGs might not hold formal positions within the vil-
lage. Consequently, villagers favored advice from other 
“influential” community members, undermining the 
impact of VHSGs.

Finally, participants also discussed sustainability chal-
lenges within the current health system. The lack of fund-
ing to integrate VHSGs into permanent positions was a 
crucial factor contributing to this challenge. This senti-
ment was mostly perceived by macro-level participants 
whereby the vital contribution of VHSGs was acknowl-
edged, but insufficient financial support compromised 
long-term commitment and diminished intention to 
adopt novel technologies at work. Likewise, the absence 
of longstanding partners was also noted. As mentioned 
by a government official, the historical presence of part-
ner organizations has been instrumental in providing 
essential support for health center staff and VHSGs. 

However, the cessation of such collaborative efforts cre-
ated a gap in vital support, underscoring a need for more 
ownership and reduced dependence on external partners.

Factors affecting the potential adoption of mHealth apps
Factors that potentially influence the adoption of 
mHealth apps are presented in Table 4. They are grouped 
into seven broad domains: (1) skills and knowledge; (2) 
memory, attention, and decision process; (3) environ-
mental context and resources; (4) reinforcement; (5) 
intention; (6) belief about consequences, and (7) goals. In 
general, participants exhibited a positive receptivity 
toward adopting mHealth apps, contingent upon fulfill-
ing "hardware conditions". These essential conditions 
encompassed the accessibility of suitable devices and 
comprehensive digital training, ensuring that users were 
equipped to integrate DHS into their professional prac-
tices. Furthermore, participants emphasized the per-
ceived utility of mHealth apps as a catalyst for adoption. 
Many viewed the integration of mHealth apps as a valu-
able asset that could enhance their work performance. 
In doing so, they articulated the need to “stay abreast” 
amidst technological advancements in this era. More 
significantly, government officials from the macro-level 
understood the “transformative potential” of mHealth 
apps in facilitating healthcare delivery, particularly in 
remote regions. This perception of utility exhibited a 
broader recognition that these applications were inte-
gral components in healthcare practices and, ultimately, 
improving coverage quality.

On the flip side, the adoption of mHealth was con-
fronted by several challenges, with self-efficacy emerg-
ing as a prevalent hurdle. Notably, older micro-level end 
users often expressed reservations about their capacity 
to learn new technologies, attributing their “cognitive 
limitations” as a significant hindrance. Some VHSGs 
expressed additional barriers due to illiteracy, amplify-
ing the challenge of navigating digital tools. In contrast, 
even among participants with the capability to operate 
mHealth apps, a notable resistance towards adoption 
might manifest due to concerns that integrating such 
technologies could inadvertently escalate their work-
load. This apprehension suggested a need to address con-
cerns about the potential impact on workload dynamics. 
Environmental factors also played a role in impeding 
the uptake of technology. The absence of robust pub-
lic infrastructure, such as Wi-Fi coverage and electric-
ity, diminished the connectivity of DHS, rendering them 
“intermittently inaccessible”. This inconsistency not only 
disrupted user experience, but also stressed the vulner-
ability of DHS to the challenges posed by inadequate 
infrastructure. Moreover, even when DHS are techni-
cally ready for use, the implementation continuity relies 
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heavily on a pool of expertise to manage and impro-
vise the system. However, several macro-level officials 
acknowledged that the current landscape in the country 
lacks this requisite expertise, exacerbating the challenges 
associated with the successful maintenance of DHS.

Discussion
This study examined the multilevel determinants influ-
encing the work performance of VHSGs in Cambodia 
and their perceptions of adopting mHealth apps at work. 
To be considered effective health workers, VHSGs must 
operate in ways that are responsive, equitable, and effi-
cient to achieve optimal health outcomes for the com-
munities they serve [15]. However, our findings indicated 
that the challenges affecting VHSGs’ work performance 
stemmed from the interconnected nature within each 
layer of the socio-ecological model. Specifically, their 
work performance is shaped by the transactional social 
processes between VHSGs and surrounding environ-
ment. This is particularly relevant given the nature of 
their work, which requires them to navigate relationships 
at multiple levels—from direct engagement with patients 
and healthcare providers at the micro-level to interac-
tions with community actors and policy frameworks at 
the macro-level.

Among the macro-level factors impacting the work 
performance of VHSGs is undoubtedly the prevailing 
funding framework. Under the current scheme, VHSGs 
operate on a voluntary basis. While our qualitative analy-
sis identified personal motivation as pivotal elements 
influencing their intention to commit, the voluntary 
nature of work means that they may occasionally divert 
their attention to alternative income-generating activities 
aimed at supplementing their earnings. Such conflicting 
economic priorities, in turn, can lead to fluctuations in 
dedication as well as impacting motivation to embrace 
new initiatives at work, such as adopting DHS and 
expanded job scope [32].

While efforts to recognize their contributions through 
remuneration are increasing, the existing compensation 
structure often falls short in terms of adequacy. As a 
result, there are ongoing discussions regarding the formal 
integration of VHSGs into the health sector [33, 34]. One 
proposed approach is to formalize VHSGs as a distinct 
cadre within the healthcare system to ensure progressive 
employment practices [35]. This formalization may con-
tribute towards fair remuneration and opportunities for 
professional development, especially as VHSGs increas-
ingly take on enhanced responsibilities including tasks 
previously performed by other healthcare professionals 
[36]. However, literature cautions that abrupt integration 
of VHSGs into existing healthcare landscape may be met 
with resistance and financial challenges [35]. Therefore, 

integrative measures that are both equitable and trans-
parent are necessary to prevent mistrust among actors in 
the health system [37].

We propose a three-pronged stepwise reassessment of 
the employment model to facilitate the gradual integra-
tion of VHSGs into the health system. The initial step 
toward job reform could involve gradually transitioning 
VHSGs from voluntary roles to compensated, shift-based 
work. This approach may help them begin adapting to 
more structured employment arrangements, while also 
allowing policymakers to explore the feasibility of intro-
ducing full-time positions over time to foster job security 
[38, 39]. Once VHSGs demonstrate sustained engage-
ment, the next step is working toward accreditation. 
This measure may elevate the social status of VHSGs 
by enhancing their credibility as esteemed members of 
the healthcare community. When VHSGs are perceived 
as more trustworthy, community engagement becomes 
easier as individuals are more inclined to follow their 
guidance—an outcome that was previously challeng-
ing to achieve [40]. Moreover, accreditation delineates a 
structured pathway promoting opportunities for career 
advancement that further reinforces their integration 
within the broader healthcare system [41, 42]. Once 
VHSGs have been established as credible, the last prong 
is to upskill them collectively. This step focuses on con-
tinuous learning such as structured training programs, 
advanced certifications, and skill enhancement initiatives 
tailored to meet evolving healthcare demands [43]. These 
ensure that VHSGs are equipped with advanced skills to 
function as a competent component of the health system. 
By implementing this phased approach, it provides the 
health system with the financial flexibility to adapt incre-
mentally, allowing it to stabilize and sustainably support 
the inclusion of VHSGs over time.

Meanwhile at the micro-level, a key barrier affecting 
VHSG performance is their limited working knowledge. 
This knowledge gap often leaves VHSGs ill-equipped 
to manage complex MNCH issues [44]. While multiple 
reasons may contribute to a knowledge-deficient VHSG 
workforce, we contend that the absence of a standard-
ized training pathway as the primary cause. Without a 
clear framework for capacity building, VHSGs struggle 
to acquire the necessary skills and knowledge to per-
form effectively [45]. This need reinforces the relevance 
of the final prong of our proposed approach, which offers 
a comprehensive solution to upskill the workforce and 
enhance overall competency. Additionally, it is note-
worthy that VHSGs in our context were burdened by 
reduced health resources and manpower which hindered 
the ability to deliver care even when they possessed the 
necessary competencies at work [46]. As discussed in 
the results, the absence of medical equipment and under 
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staffing deterred VHSGs to deliver care, highlighting the 
broader challenge of resource limitations. While address-
ing resource gaps often require multistakeholder collabo-
ration [47], mHealth solutions present a potential avenue 
to bridge certain aspects of care delivery, particularly in 
facilitating remote consultations and enhancing diagnos-
tic support where equipment is lacking [48].

Before DHS can be realized in Cambodia, our find-
ings stressed the need for a digitally ready workforce. 
While literature posited that negative attitudes towards 
mHealth apps may stem from the introduction of a new 
technology unfamiliar to VHSGs [49], we argue that the 
insufficiency of manpower, many of whom are also digi-
tally illiterate, emerged as a more decisive factor impact-
ing the acceptance of health technologies. As a result, 
this compromised their willingness to adopt DHS due to 
the perceived additional effort required to learn and uti-
lize technology within such a stressful working environ-
ment [46]. Therefore, addressing workforce shortages are 
prerequisite to creating a conducive environment for the 
adoption of DHS. This again emphasizes the urgency of 
the first and second prong of our proposed approach as 
a foundational step. As the knock-off effects of employ-
ment reform may not only increase staff retention but 
also promote recruitment efforts, gradually alleviating 
manpower constraints. Additionally, a well-supported 
workforce is also more likely to utilize DHS, ensuring 
widespread adoption into the healthcare landscape [50, 
51].

Finally, a robust digital infrastructure is fundamental in 
sustaining utilization of mHealth apps. A consistent elec-
tricity supply is particularly required to ensure the unin-
terrupted operation of DHS. While several health centers 
in our study relied on power generators during periods 
of electricity outages, its functionality was limited by 
the lack of funding for fuel. Therefore, we advocate for 
the exploration of alternative, sustainable power sources 
such as solar energy. Despite the initial investment 
required, this approach has the potential for long-term 
cost-effectiveness and reducing reliance on the national 
grid over time [52]. Regarding poor internet connectiv-
ity, particularly in villages within our study that lacked 
service coverage, the central government can leverage 
its regulatory authority to negotiate agreements with tel-
ecommunication companies. This strategic move would 
help ensure reliable internet access for healthcare facili-
ties and VHSGs, facilitating the continued usage of DHS. 
Finally, a proactive approach to bolstering the tech sup-
port workforce is equally important. By ramping up the 
training and recruitment of IT professionals, the coun-
try can cultivate a pool of skilled workforce capable of 
ensuring the continuous maintenance and enhancement 
of digital healthcare systems [53]. Therefore, prioritizing 

digital infrastructure before investing in DHS are recom-
mended, as the effectiveness of the latter is dependent on 
well-functioning digital ecosystem [54].

Strengths and limitations
It is noteworthy that this study was part of the forma-
tive study to support the i-MoMCARE randomized 
controlled trial (RCT) [24], which aimed to develop and 
implement an mHealth app for VHSGs in the country. 
The findings from this qualitative study uncovered the 
real-world challenges VHSGs faced in delivering com-
munity-based MNCH services. These insights provide 
critical background that will guide the app development 
process. In the next phase, the identified facilitators and 
barriers—organized using the socio-ecological model—
will be systematically reviewed by the research team to 
determine the most pressing needs of end users. This 
deliberative process will inform which app features 
should be developed to best support VHSGs in overcom-
ing these challenges. By grounding the app’s design in 
the lived experiences of its end users, it ensures that the 
resulting intervention is not only contextually appropri-
ate, but also enhances the likelihood of effectiveness and 
uptake in the subsequent RCT.

However, this study should be viewed in light of a few 
limitations. It was conducted in a single province, Bat-
tambang, a province that is relatively well developed in 
terms of both health and digital infrastructure compared 
to other regions in Cambodia. As a result, the find-
ings may not fully capture the challenges faced in more 
remote provinces, where limitations in connectivity, 
technology access, and healthcare infrastructure could 
affect the implementation and usability of DHS. This 
context may limit the generalizability of the results to 
settings with less robust infrastructure, where additional 
barriers to mHealth adoption may exist. Another limita-
tion pertains to the sample composition. Despite efforts 
to ensure representation across various levels of analysis, 
the recruitment of additional participants was hindered 
by operational challenges. The demanding nature of their 
responsibilities, particularly among healthcare providers 
offering round-the-clock care, led many to be unable to 
participate.

Conclusion
Our study proposes a three-pronged approach to improve 
the current work performance of VHSGs through the lens 
of the socio-ecological model. Reassessing employment 
model may provide a structured pathway to address long-
standing problems surrounding retention, social status, and 
competency development. This study also recognizes the 
potential of mHealth apps as a handy job aid for enhancing 
VHSGs work performance. Hence, cultivating a digitally 



Page 14 of 15Goh et al. Human Resources for Health           (2025) 23:30 

competent workforce is the first step to encourage mHealth 
apps acceptance and adoption. Once the workforce gains 
digital proficiency and confidence, the next priority is to 
strengthen digital infrastructure to ensure sustained usage. 
In turn, this may foster the development of a sustainable 
and resilient VHSGs workforce capable of meeting the 
evolving demands of the healthcare system.
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