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Background: The COVID-19 pandemic has intensified global mental health
challenges, particularly for vulnerable groups like female entertainment
workers (FEWSs), a critical HIV-affected population in Cambodia. Already facing
pre-existing inequalities, FEWs encountered heightened difficulties due to
the pandemic’s disruption of their livelihoods. Their susceptibility to mental
health problems is exacerbated by poverty and the occupational stressors they
regularly endure. This study aims to identify COVID-19-related factors adversely
impacting the mental well-being of FEWs in Cambodia and explore potential
interventions to mitigate these effects.

Methods: In December 2021, we conducted a two-day workshop in Phnom
Penh using a group model-building approach with stakeholders from diverse
backgrounds to gather collective insights. We employed the qualitative
system dynamics method of causal loop diagram mapping to visualize the
factors affecting FEWs' mental health. Based on participants’ perceptions and
experiences, we constructed a causal loop diagram to develop a comprehensive
systems perspective.

Results: The workshop involved 27 stakeholders, including representatives from
national institutions (n = 3), local NGOs (n = 17), an international NGO (n = 1), and
the FEW community (n = 6). Our analysis identified 13 feedback loops highlighting
key factors influencing the mental well-being of FEWs during the pandemic.
These factors included the loss of family members, financial instability, fear of
COVID-19 infection, the pressure of children’s homeschooling due to school
closures, and food insecurity. In response, stakeholders proposed a range of
interventions, including alternative vocational training, increased awareness of
mental health issues, access to mental health services, and programs targeting
gender-based violence within FEW communities.

Conclusion: A collaborative, multi-sectoral approach is crucial to addressing the
mental health challenges of FEWs in Cambodia. Prioritizing the establishment of
accessible, affordable, and high-quality mental health services, alongside the
implementation of targeted interventions, is essential to mitigate the negative
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mental health impacts of the pandemic and enhance the overall well-being of

FEWSs.
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COVID-19, mental health, female sex worker, group model building, low-and middle-
income country, vulnerable population

Introduction

The COVID-19 outbreak severely impacted the world across
physical, economic, psychological, and social dimensions. Declared a
global pandemic by the World Health Organization (WHO) in March
2020, control measures to curb transmission have profoundly affected
economies, communities, and individuals. COVID-19 has been called
a “pandemic of inequality,” disproportionately affecting the poor and
vulnerable (1). Vulnerable populations, already facing economic,
social, and health disparities, are at greater risk of poor health
outcomes, particularly during crises (2). The interplay of social
determinants and vulnerability increases the likelihood of developing
mental health conditions (3), which in turn can perpetuate social
exclusion and disadvantage. Poor mental health can, in turn, further
beget social exclusion and disadvantage. Public safety measures
implemented during emergencies often exacerbate the existing social
and health inequalities these populations face. Many of these
interventions led to economic hardship and lifestyle disruptions,
fostering feelings of helplessness, uncertainty, and grief (3).
Consequently, there has been growing attention to the impact of both
the disease and the response policies on individuals’ mental health.

In March 2022, the WHO reported a 25% increase in the global
prevalence of depression and anxiety during the first year of the
COVID-19 pandemic (4). Significant disruptions to service provision
compounded this mental health burden, as healthcare resources were
diverted to the pandemic response (5). Studies have shown that
women are more likely to develop symptoms of mental disorders than
men (4). However, data from lower- and middle-income countries
(LMICs) and specific vulnerable groups remain limited.

Vulnerable populations often face significant structural barriers
in accessing healthcare services, including vaccination, mental health
care, and economic opportunities. Female entertainment workers
(FEWSs), a critical HIV-affected population in Cambodia, exemplify
such vulnerabilities. The term “FEWs” emerged following the 2007-
2008 global financial crisis, which led to widespread unemployment
in Cambodia’s garment industry and drove many young women into
the entertainment and informal sex sectors. This shift was further
influenced by the 2008 ‘Law on Suppression of Human Trafficking and
Sexual Exploitation, which banned brothel-based sex work (6). FEW's
typically include young women employed at beer gardens, restaurants,
karaoke bars, or massage parlors, as well as freelance sex workers who
operate in public spaces, such as parks or streets, or on-call (7, 8). Our
previous study found that 60.7% of FEWs engaged in transactional
sex (8).

In 2019, the number of FEWs in Cambodia was estimated at
around 70,000 (9). Most FEWs come from low-income rural families
with limited education, including low health literacy (10), and many
provide regular financial support for their families (11). They often
face social stigma within their communities and have less social
support compared to other women (12, 13). Studies have shown that
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FEWs experience similar stigmatization and criminalization as female
sex workers (FSWs), regardless of whether they engage in transactional
sex (14). FEWs, particularly those involved in sex work, are at higher
risk for health issues, including mental health problems, due to
occupational exposures such as unsafe sex practices, verbal abuse,
forced alcohol consumption, and physical violence (15-17). Despite
these known risk factors, mental health issues remain understudied in
this population (18). Based on current evidence, data on the mental
health of FSWs are likely the most relevant for understanding FEWs’
mental health, with studies reporting up to 75% of FSW's experiencing
mental health disorders (19-21). Moreover, social determinants such
as low income, gender, limited education, inadequate housing, and
unemployment, along with structural factors like gender inequality,
harassment, arrests by law enforcement (22), lack of community
support, unsafe work environments, and poor access to health and
social services, further exacerbate their mental health
vulnerabilities (23).

In 2015, a study reported that 43.2% of FEWs in Cambodia
experienced high levels of psychological distress, 19.5% reported
suicidal thoughts, and 7.3% had attempted suicide in the past 3 months
due to past experiences and current working conditions (10). Those
reporting low autonomy in their work environments—such as being
forced to drink or having clients request unprotected sex—experienced
higher levels of distress (10). The evidence indicates that FEWs,
particularly those involved in sex work, face worse mental health
outcomes than the general population, with a higher prevalence of
suicidal behaviors, anxiety, psychological distress, depression, and
post-traumatic stress disorders (24-26). Additionally, studies suggest
that the poor mental health of FSWs can lead to risky behaviors,
including unsafe sex practices and substance abuse (10). A 2020
systematic review and meta-analysis found that FSWs in LMICs had
a high prevalence of mental health problems linked to behavioral and
social factors they commonly experienced (22). Key risk factors for
suicidal behavior and mental disorders—such as inadequate housing,
HIV and other sexually transmitted infections (STTs), gender-based
violence (GBV), drug and alcohol use, low education, financial stress,
and discrimination and stigma (16, 17, 27, 28)—were reported at
elevated levels among FSWs. Inconsistent condom use, drug use, HIV
and other STIs, and GBV were also strongly associated with poor
mental health in this vulnerable population (22).

The Cambodian government implemented stringent measures in
early 2020 to curb the spread of COVID-19 (29, 30). These measures
had far-reaching consequences, particularly for sectors like
entertainment and informal sex work, severely disrupting the lives and
livelihoods of many FEWs. Even before the pandemic, FEWs faced
multiple challenges, including economic vulnerabilities and
occupational stressors. The COVID-19 crisis exacerbated these
pre-existing difficulties. Lockdowns, restrictions, and reduced
economic activity disrupted their work, causing financial strain and
deepening their vulnerability to various hardships. The cumulative
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effect of these challenges had profound implications for the mental
well-being of FEWs, as the heightened economic and social stressors
during the pandemic likely contributed to increased psychological
distress within this group.

The COVID-19 pandemic has exacerbated existing psychological
issues globally, particularly among socially disadvantaged groups. A
recent meta-analysis on the pandemic’s impact on mental health
found that unemployment, being under 40years old, and female
gender were associated with increased psychological distress (31). The
analysis also highlighted that the pandemic uniquely intensified health
risks and stressors for women (32). In addition to the external stressors
created by the pandemic—such as economic instability and health
risks—concerns about food security, housing, and fear of contracting
COVID-19 while working without social protection are likely to
worsen existing mental health conditions among FEWs (23).
Moreover, the additional societal roles typically associated with
women, such as childcare and education, may become more
burdensome during the pandemic, further contributing to
mental distress.

Cambodia’s mental health services are already limited, even for
the general population (33). Given the prevalent societal disparities in
the country, FEWs are likely to face even more significant challenges
in accessing mental health support. Therefore, this study aims to
comprehensively identify the COVID-19-related factors adversely
affecting the mental well-being of FEWs in Cambodia. It also seeks to
pinpoint specific areas where targeted interventions can improve the
mental health of this vulnerable group, addressing a critical healthcare
concern within the context of the country’s constrained mental
health infrastructure.

Methods
Group model building approach

Data for this analysis were collected as part of a needs assessment
during the COVID-19 pandemic within an ongoing intervention
study to improve access to GBV services. We employed the GMB
approach, a system dynamics model-building process. GMB is a
participatory approach that engages a diverse group of stakeholders to
develop a deeper understanding of complex issues by integrating and
assimilating their mental models into a holistic system description
(34). It emphasizes the complexity and dynamics of interactions
between system components and provides a framework for
interdisciplinary and transdisciplinary approaches to address complex
problems (35). Additionally, GMB introduces social dynamics, which
can influence model quality, stakeholder engagement, and the
likelihood  that
implemented (36).

recommendations will be accepted and

This study also utilized the qualitative system dynamics method
of causal loop diagram (CLD) mapping to visualize the impact of the
COVID-19 pandemic on the mental health of FEWs. A CLD is a
visual tool that illustrates the interrelationships between variables
within a system, consisting of variables or concepts, links (or arrows),
and their polarities. The CLD captures the complex interrelationships
identified through the GMB process to pinpoint the feedback
mechanisms driving observed behaviors. Variables represent factors
or concepts describing the system, while links (or arrows) indicate the
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direction of causal relationships, with plus (+) and minus (—) signs
denoting the polarity of these relationships. Table 1 provides a detailed
description of the notations used in the CLD.

Multiple stakeholders were engaged to incorporate diverse
perspectives into a single conceptual model, capturing their
understanding to achieve a comprehensive view of the relationship
between the pandemic and mental health. The conceptual models
developed with stakeholders were used to represent the dynamic
relationships between outcomes of interest and underlying factors,
providing a thorough insight into the complexity of the issue (37). This
resultant model can enhance system-level understanding and inform
the development of potential interventions.

Settings

A two-day GMB workshop was held in Phnom Penh from
December 5th to 9th, 2021, in collaboration with the Khmer HIV/
AIDS NGO Alliance (KHANA). We invited 28 stakeholders from
various backgrounds (excluding the principal investigator and
moderator) to participate in the GMB exercise, with 27 attending.
KHANA identified and purposively sampled these stakeholders based
on their personal and institutional experience with FEWs. Details of
the stakeholder participants are provided in Supplementary Table S1.

The workshop was conducted in a hybrid format—via Zoom (38)
and in person—due to difficulties reported by FEWs in attending via
videoconferencing. The number of FEWs invited was reduced due to
logistical constraints and COVID-19 restrictions on in-person
gatherings. FEWSs gathered at KHANA's headquarters with KHANA
facilitators for their participation in the GMB session.

GMB exercise outline

Each day of the exercise featured a critical interactive activity.
After presenting the agenda to stakeholders in the main room,
participants were divided into three breakout rooms, each with a
diverse mix of individuals. To ensure consistency across all groups,
facilitators used a standardized script for each activity, adapted from
Scriptopedia for the GMB approach. The facilitators were trained
before the GMB exercise to maintain uniformity across breakout
rooms. They encouraged active participation, ensuring that everyone
had the opportunity to share their views. Participants elaborated on
the factors they raised, while others were invited to provide additional
input. The introduction and main discussions were conducted in
English, with Khmer translation in the main room. During breakout
sessions, discussions were held in Khmer, and facilitators translated
the findings into English.

GMB exercise 1- variable elicitation

Day 1 involved a variable elicitation exercise to identify and discuss
factors affecting the mental health of FEWs during the COVID-19
pandemic. The guiding question for stakeholders was: “What factors,
directly or indirectly, impact the mental health of FEWs due to the
COVID-19 pandemic?” Each group had 90min for discussion.
Facilitators sought clarifications to ensure a shared understanding and
agreement among stakeholders before recording variables on a digital
whiteboard. After the discussions, facilitators had 5min to present and
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TABLE 1 Overview of notations for the causal loop diagram.

Symbol Definitions and function in causal loop diagram

«, »

+” means an increase (or decrease) in variable A leads to an increase (or decrease) in variable B (i.e., a

change in the same direction).

«»

means an increase (or decrease) in variable A leads to a decrease (or increase) in variable B (i.e., a

change in the opposite direction).

“R” indicates a reinforcing feedback loop whereby an increase (or decrease) in “A” causes an increase (or
decrease) in “B,” which leads to a further increase (or decrease) in “A”. A reinforcing feedback loop results in

subsequent exponential change (either growth or decay).

“B” indicates a balancing feedback loop whereby an increase (or decrease) in “A” causes an increase (or
decrease) in “B;” which leads then to a decrease (or increase) in “A” A balancing feedback loop results in

changes toward equilibrium or moves the current state toward a desired state, seeking to stabilize a system.

“R1” indicates reinforcing feedback loop number 1, and the feedback loop’s name describes it. All
reinforcing feedback loops are numbered for easy identification. Supplementary Table S2 helps trace each

loop’s causal pathway by following the numbering variables in each loop.

“B1” indicates balancing feedback loop number 1, and the feedback loop’s name describes it. All balancing
feedback loops are numbered for easy identification. Table B in the appendix helps trace each loop’s causal

pathway by following the numbering of variables in each loop.
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summarize their variables on the main room’s digital whiteboard.
Variables elicited on Day 1 are depicted in Supplementary Figures Sla—c.

If any uncertainties remained, the modeler clarified the
relationships between variables and mental health with stakeholders.
By the end of Day 1, the modeler used notes from the variable
elicitation exercise to construct a preliminary conceptual model using
the bespoke software VenSim (39) based on their understanding of the
discussions from Day 1.

GMB exercise 2— policy elicitation

On Day 2, a policy elicitation exercise was conducted to identify
existing policies addressing the impact of the COVID-19 pandemic
on FEWs’ mental health and to discuss potential interventions. The
guiding questions for stakeholders were: “What interventions have
been in place that improved the mental health of FEWs since the
COVID-19 pandemic began? What additional interventions could
enhance FEWSs” mental health?” Each group had 1h for discussion,
with facilitators recording the outcomes on a digital whiteboard. After
the discussions, facilitators summarized the findings in a five-minute
presentation. Policies identified on Day 2 are depicted in
Supplementary Figures S2a-c.

The preliminary conceptual model was then presented to
stakeholders to verify its accuracy and ensure it reflected their inputs.
The modeler reviewed each causal loop with live translation provided
by facilitators. Stakeholders’ feedback during the review led to
significant modifications to the model. The CLD was then refined and
consolidated through iterative analyses using notes from the GMB
sessions, aligning the variables and pathways with the underlying
causal logic expressed by participants.

Ethics consideration

Participants received an invitation letter detailing the study’s
objectives and procedures. To protect their identities, personal
information, such as ID numbers, addresses, and phone numbers, was
not collected. Comprehensive briefings and written documentation
explained the study’s purposes, procedures, and potential risks.
Informed consent was obtained through a form reviewed and signed
by each participant, confirming their understanding and voluntary
agreement to participate. Participants were informed that discussions
in the main room would be recorded solely for refining the CLDs and
were given the option to turn off their video cameras. Proxy names
(e.g., P1, P2) were used to prevent linking identifiable information to
sensitive experiences shared. Discussions focused on general factors
and systemic aspects of mental health rather than personal anecdotes.
The data collection team ensured confidentiality by not recording
discussions within the breakout rooms. Participants were reimbursed
for their travel costs and received a token of appreciation of USD 10
for participating in the GMB exercise.

Results
Participant characteristics

The workshop included 27 stakeholders: 17 (62.9%) were female,
17 (62.9%) were aged 21-40, 17 (62.9%) were from local NGOs, six
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(22.2%) were from FEW communities, three (11.1%) were from
national institutions, and one (3.7%) was from an international NGO.

Causal map of the impact of the COVID-19
pandemic on FEWs' mental health

Based on the outcomes of the GMB exercise, we identified 13
feedback loops, including 11 reinforcing and two balancing loops.
These feedback loops were categorized into three main themes: (1)
COVID-19 and the fear of contracting COVID-19, (2) anxiety related
to financial and economic situations, employment, and food security,
and (3) lack of family support. Variables have been numbered for ease
of reference and to facilitate tracing loops within the CLD.

COVID-19 pandemic and fear of contracting
COVID-19

Figure 1 illustrates the feedback loops related to the impact of the
COVID-19 pandemic and the fear of contracting COVID-19 on
mental health. Table 2 provides the corresponding causal pathways.
Reinforcing feedback loop R1 depicts the COVID-19 infection and
recovery foundation. As the susceptible population grows, the number
of exposed individuals increases, leading to more infections and,
subsequently, more recoveries. Recovered individuals remain
susceptible to reinfection, which enlarges the susceptible population.
Balancing feedback loop B1 shows that as the susceptible population
and the number of exposed and infected individuals rise, COVID-19-
related deaths will increase, reducing the susceptible population.
Additionally, as the number of exposed individuals rises, more people
will adopt protective measures, decreasing community transmission
and the subsequent risk of infection. Loop R1 is counteracted when a
decrease in exposed individuals reduces transmission risk, forming
balancing feedback loop B2.

Reinforcing feedback loop R3 indicates that as mental health
stressors increase, FEWs' ability to work diminishes, leading to
reduced income and heightened financial instability, which in turn
exacerbates mental health stressors. Reinforcing feedback loop R4
shows that decreased income results in higher occupancy rates within
rented spaces, heightening fears of contracting COVID-19 and
increasing mental health stressors. This, in turn, reduces their ability
to work, further decreasing their income. FEWs, often urban migrants
who leave their families in rural areas for work, share their rented
spaces with more people when facing reduced income or
unemployment, increasing their risk of COVID-19 infection. The lack
of social protection and reduced access to healthcare services
heightens their fear of contracting COVID-19, adding to their stress.
Additionally, stigma and discrimination against FEWs impede their
access to COVID-19 vaccinations, further increasing their
susceptibility to infection.

Reinforcing feedback loop R8 illustrates that as the number of
infected individuals rises, COVID-19 restrictions tighten,
reducing economic activities and subsequently affecting FEWs’
employment and income. This situation exacerbates FEWS
financial instability and leads to increased violations of COVID-19
restrictions to earn money, heightening community transmission
and the risk of infection. Reinforcing feedback loop R9
demonstrates how increased violations of COVID-19 restrictions
by FEWs escalate their fears of contracting COVID-19, which
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TABLE 2 Loop pathways of Figure 1.

Loop reference Loop name Loop pathway

R1 COVID-19 infection and recovery 12223241

R3 Financial instability and mental health 921421321129

R4 Living arrangements and fear of COVID-19 1321521629214 13

R8 Financial instability and violation of COVID-19 restrictions 32202212132 11212272>82>2-33
R9 Violation of COVID-19 restrictions and mental health 1221629214213 211>12

R10 COVID-19 infection and financial instability 3214213211 21237282223

Bl COVID-19 deaths 1222351

B2 COVID-19 community transmission 2932627282

heightens mental health stressors and reduces their ability to work.
This decreased ability to work further diminishes income and
financial stability, prompting more violations of COVID-19
restrictions. Participants reported that FEWs felt unsafe working
without vaccination, leading to decreased revenue and
increased stress.

Reinforcing feedback loop R10 reveals that as the number of
infected individuals grows, FEWSs’ ability to work declines due to
stricter COVID-19 restrictions, closure of entertainment venues, and
fewer clients. The decrease in income heightens financial instability,
leading to increased violations of COVID-19 restrictions, further
amplifying community transmission and the number of exposed and
infected individuals.

Anxiety toward financial/economic situation,
employment, and food security

Figure 2 illustrates the feedback loops depicting how anxiety
related to financial situations, employment/income, and food
security—exacerbated by the COVID-19 pandemic—affects the
mental health of FEWSs. Table 3 presents the corresponding causal

Frontiers in Public Health

pathways. Reinforcing feedback loop R2 highlights that as mental
health stressors increase for FEWs, alcohol consumption also rises,
which leads to higher expenditures and greater economic instability,
further intensifying mental health stressors. FEWs reported turning
to alcohol in response to mental health challenges, creating a vicious
cycle of financial instability and worsening mental health.

Reinforcing feedback loop R5 hypothesizes that decreased income
leads to increased domestic conflict and GBV. FEWs reported that
reduced income exacerbates domestic tensions, resulting in higher
rates of GBV, including physical, psychological, and sexual violence.
As the primary income earners for their families, FEWs experience
intensified mental health stressors due to these conflicts, which, in
turn, decrease their ability to work and earn income. Many FEWs
endure GBV both at home and from clients, driven by their precarious
economic situations and the desire to avoid further conflicts with
their families.

Stakeholders noted that employment and income instability
significantly influence FEWs’ mental health, particularly during the
pandemic. Some clients demanded rapid antigen tests without
covering the cost, which added to FEW'’ financial strain and distress.
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TABLE 3 Loop pathways for Figure 2.

Loop reference Loop name Loop pathway

R2 Alcoholism and mental health 921021129

R5 Gender-based violence and mental health 1321721829214 13
R6 Food insecurity and mental health 132192921413

With entertainment venues essentially closed, FEWs often violated
COVID-19 restrictions to earn income despite the risk of contracting
the virus. This led to harassment and arrests by law enforcement,
further contributing to mental distress. The GMB exercise revealed
that financial instability has a profound direct and indirect impact on
FEWS mental health, with severe effects on their primary source of
income and limited opportunities for alternative employment due to
their backgrounds and lack of vocational training.

Similarly, reinforcing feedback loop R6 demonstrates that
decreased income contributes to increased food insecurity, which
heightens mental health stressors and reduces work capacity and
revenue. The COVID-19 pandemic severely affected food security and
access in Cambodia, with market closures in Phnom Penh in April
2021 and transportation challenges exacerbating food shortages (40).
Stakeholders reported that food insecurity became a critical issue for
FEWs during the period.

Lack of support from and for family

Figure 3 illustrates the feedback loops showing how family-related
issues contribute to FEWS’ stressors. Table 4 details the corresponding
pathways. Reinforcing feedback loop R7 indicates that as FEWS income
decreases, their access to technology and online platforms diminishes.
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This leads to higher dropout rates among their children and an increased
need for home-schooling, which intensifies FEWs mental health
stressors. The time spent educating their children at home reduces their
ability to work and earn income. During the COVID-19 pandemic,
schools in Cambodia were closed for nearly two-thirds of the school
year (250days) in 2020 and 2021, resulting in significant learning loss
(41). With the shift to online learning, FEWs faced difficulties providing
their children with the necessary technology or access to online
platforms due to financial constraints, leading to increased school
dropout rates. Additionally, the responsibility for home-schooling often
falls more heavily on women than men (42), exacerbating the stress for
FEWs as they navigate the dual pressures of supporting their childrens
education and maintaining their work and income.

Reinforcing feedback loop R11 demonstrates that as COVID-19-
related deaths rise, FEWs experience an increase in the loss of family
members, leading to heightened bereavement and mental health
stressors. Domestic travel restrictions exacerbated this situation,
leaving FEW's feeling unsupported by their families. Those who lost
family members to COVID-19 were often unable to return to see them
in their final moments. This inability to grieve appropriately and say a
final farewell intensified feelings of social isolation and worsened their
mental health.
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Loop reference Loop name Loop pathway
R7 Children’s education and mental health 1323224225292 14->13 ‘
RI11 Loss of family and mental health 5226227292102112122728-22-23-5 ‘

Discussion

Our findings underscore how pre-existing issues faced by
FEWs were exacerbated by the pandemic and reveal factors that
may not have been previously identified in studies on the mental
health of FEWs and FSWs. This study offers a comprehensive
understanding of the diverse and interconnected factors impacting
FEWSs mental health. Key stressors identified by stakeholders
include financial instability, which was worsened by the pandemic,
and anxiety related to COVID-19. Concerns about income and
employment were linked to various other stressors that aggravated
mental health issues. These findings align with past research
highlighting stressors such as exposure to GBV, concerns about
mental and physical health, and threats of arrest (14). They also
reaffirm the close relationship between FEWs’ mental health and
their physical and occupational health (7), indicating that policies
or programs addressing these areas are likely to impact all
three aspects.

LMICs, including Cambodia, have faced significant challenges
in developing mental healthcare systems due to factors such as
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insufficient resources and funding, lack of political will, and low
prioritization of mental health compared to other public health
issues (43). In Cambodia, the destruction of health infrastructure
and services during the Khmer Rouge period has severely
hindered the rebuilding of mental health services (44). The
absence of mental health legislation (44) and poor policy
implementation further delayed the development of the mental
health system. Participants in our GMB exercise highlighted
issues such as the lack of awareness and significant stigma
associated with mental health diagnoses in Cambodia (43), which
are consistent with previous research.

Stigma against FEWs and mental disorders exacerbates the
difficulties FEWs encounter in accessing mental health services.
Participants also pointed out issues related to service availability
and quality, reflecting previous findings of gaps in mental
healthcare (43). Marginalized populations like FEWs face even
more significant challenges in accessing the already limited
mental health services available to the general population. The
pandemic has further reduced the availability of these services by
redirecting healthcare resources, making it even less likely that
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vulnerable communities will receive the mental health support
they need. The high burden of mental health issues among FEW's
highlights the urgent need for prevention and treatment services,
as well as improvements in work environments to enhance mental
health outcomes in the long term. This study provides a
foundation for policymakers, mental healthcare providers, and
organizations to explore mental healthcare provision and related
factors to improve the overall mental health of FEWs.

Policy implications

We identified four main concerns stakeholders felt were most
affected by the COVID-19 pandemic: employment/income, GBYV,
food insecurity, and access to mental health services. Consequently,
four critical interventions were proposed to address these issues and
improve the mental health of FEWs.

Employment and income were identified as critical leverage
points impacting the mental health of FEWSs. Stakeholders
suggested that financial aid could significantly alleviate stressors
related to instability in employment and income during
emergencies. However, they also acknowledged that financial aid
is a short-term solution and may be constrained by limited
resources. To address this, they reccommended that the government
and development partners provide vocational training for FEWs,
enabling them to pursue alternative employment opportunities.
Such training could help FEWs transition out of the entertainment
and informal sex work industries, potentially breaking
intergenerational cycles of poverty and improving mental health
and overall well-being.

Stakeholders highlighted a significant gap in mental health
services, which was exacerbated by the COVID-19 pandemic.
Even before the pandemic, FEWs faced considerable barriers to
accessing care due to discrimination and stigmatization, impeding
their ability to obtain necessary mental health support (45).
these gaps
collaboration between government and NGOs to drive meaningful

Addressing requires fostering multi-sectoral
improvements in mental health care. Government resources
should be strategically allocated to expand general and mental
health services, and community-based organizations should
be utilized for outreach to identify at-risk FEWs and connect
them with available support services. However, implementing
these interventions involves several challenges, including limited
funding, a shortage of trained mental health professionals, and
community resistance due to stigma. Overcoming these barriers
will necessitate substantial resources, including financial
investment, training programs for healthcare providers, and
public awareness campaigns to combat stigma. Additionally,
integrating health screenings to assess and address occupational
risk factors into existing health services will require careful
coordination and resource allocation.

To address these challenges, a phased approach could
be adopted, starting with pilot programs to test the feasibility of
proposed interventions. These pilots should be accompanied by
robust evaluation frameworks to assess their effectiveness and
make necessary adjustments. Collaborating with international
organizations and leveraging existing infrastructure will be crucial
for mobilizing resources and expertise. By addressing these
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factors, it will be possible to implement the recommended
interventions effectively and achieve meaningful improvements
in mental health care for FEWs.

Lastly, GBV remains a pervasive issue among FEWs and
requires urgent attention. The pandemic has intensified both
global and Cambodian incidences of GBV (46). The Cambodian
Centre for Human Rights reports that economic pressures
heighten the risk of GBV, leading some FEWSs into exploitative or
abusive situations driven by financial necessity (47). This issue,
identified in the GMB as a significant driver of mental health
problems among FEWs, is further exacerbated by stigma and
harassment from local authorities due to their job nature.
Participants have emphasized the need for prompt responses from
authorities when GBV incidents are reported to ensure the
protection of FEWs. It is crucial to investigate existing processes
within law enforcement agencies to identify challenges officers
face in handling GBV reports. Once these barriers are identified,
tailored interventions should be developed to enhance response
times to GBV cases. Additionally, comprehensive training
programs are needed to equip law enforcement officers with skills
to engage with women in a gender-sensitive and trauma-
informed manner.

To further substantiate our findings, future cost-benefit
analyses should be conducted to quantitatively assess the financial
identified through the
GMB. Collecting data on the costs of various public health

implications of the strategies
interventions or policies and simulating their long-term health
and economic impacts using the GMB framework will provide
robust, quantitative evidence. This evidence will support more
informed decision-making by clarifying the trade-offs between
intervention strategies, highlighting potential barriers, and
identifying necessary resources for effective implementation.

Strengths and limitations

The GMB exercise provided a platform for participants from
diverse backgrounds, experiences, and age groups to openly discuss
their perceptions of mental health issues—a topic that is often socially
stigmatized within this vulnerable population in Cambodia. The
findings are valuable for generating new hypotheses and pinpointing
areas for intervention. The causal map illustrating the impact of the
COVID-19 pandemic on FEWs mental health offers stakeholders,
policymakers, and organizations developing programs for FEWs a
deeper understanding of the contextual factors affecting their mental
well-being. This map also highlights leverage points for strengthening
and improving mental health services for FEWs. Additionally, it serves
as a visual tool that demonstrates the complex interrelationships
among the various factors influencing FEWs' mental health.

This study has several limitations. Firstly, the FEWs involved may
not fully represent the broader FEW populations in Cambodia, as they
were primarily individuals already receiving aid through KHANA’s
community-based projects. Due to COVID-19 restrictions, we could
include only a limited number of participants. Future research should
aim to include a more extensive and diverse sample from various
regions in Cambodia, including those not receiving aid, to improve
representation and reduce bias. Secondly, despite efforts to de-identify
participants, there may have been pressure to disclose sensitive
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experiences in large groups, potentially leading to the under-reporting
of certain variables. Additionally, the hybrid nature of the exercise,
coupled with language barriers and time constraints, may have
resulted in the loss of specific perspectives during translation,
particularly in model conceptualization.

Lastly, while GMB enhances stakeholder engagement and
understanding, it has notable limitations. The process is time-
intensive, requiring significant effort to organize, facilitate, and
synthesize group input, which can delay decision-making in urgent
situations. Effective facilitation is crucial; without it, group dynamics
may negatively impact model outcomes. However, facilitator training
can help mitigate this issue. The collaborative nature of GMB can
sometimes lead to groupthink, where dominant voices skew the
model. Trained facilitators work to ensure balanced participation.
Aligning diverse stakeholders with varying priorities can also
be challenging, but focusing on shared outcomes and revising the
model through iterations helps achieve consensus.

Translation and interpretation challenges were carefully
managed while conceptualizing the CLDs to ensure the accuracy
and relevance of the data. Experienced translators and interpreters,
well-versed in both the technical language of the study and the local
context, were employed to minimize misinterpretations and capture
the nuances of the discussions accurately. Facilitators were also
trained to address potential language barriers during sessions, and
multiple rounds of review were conducted to verify the accuracy of
the translated data. Possible
interpretation issues include the risk of miscommunication, which

impacts of translation and
could lead to inaccurate representations of stakeholder inputs and
introduce biases into the CLDs.

To mitigate these risks, we implemented several measures:
regular feedback loops between translators and facilitators, iterative
verification of translated content with participants, and cross-
checking key concepts for consistency across languages. These steps
aimed to maintain data integrity and ensure that the final CLDs
accurately reflected participants’ inputs. In the analyses,
we addressed ambiguities by incorporating iterative validation
processes and seeking expert input. Stakeholders and experts
reviewed and provided feedback on the CLDs, helping to clarify and
refine the causal relationships. Additionally, sensitivity analyses
were conducted to explore how changes in causal assumptions
might affect overall model outcomes. These measures were designed
to ensure that the CLDs accurately represented the complex
dynamics of the system while acknowledging and mitigating
potential ambiguities.

Conclusion

This study identified several key factors affecting the mental health
of FEWs, an HIV key population in Cambodia, during the COVID-19
pandemic. These factors include bereavement, financial instability, fear
of contracting COVID-19, child homeschooling responsibilities, and
food insecurity. The study highlights potential interventions to address
these challenges, such as vocational training, mental health awareness
programs, and efforts to combat GBV within this vulnerable population.
The study underscores the importance of recognizing the complex
interplay of these factors and their impact on FEWs mental health,
providing valuable insights for future interventions and policies. It
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emphasizes the global importance of prioritizing mental health, given
its connections to physical health, and calls for improved access to
mental health services for FEWs, including telehealth options, while
acknowledging existing gaps in service coverage and quality.
Additionally, this study suggests the need for formal evaluations of
proposed interventions before their implementation. Future quantitative
research is essential to validate and complement these findings,
providing more detailed and generalizable data on the factors affecting
FEWS’ mental health and helping to refine the proposed interventions.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the National
Ethics Committee for Health Research of the Ministry of Health in
Cambodia (NECHR, reference No. 169 NECHR, renewal reference
No. 002 NECHR). The studies were conducted in accordance with the
local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

CC: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Project administration, Software,
Validation, draft. JA:
Conceptualization, Supervision,

Visualization, Writing - original
Methodology,

Validation, Visualization, Writing - review & editing. ST: Investigation,

Investigation,

Methodology, Project administration, Supervision, Validation,
Visualization, Writing - review & editing. SO: Investigation,
Methodology, Project administration, Validation, Visualization,
Writing - review & editing. MU: Investigation, Project administration,
Supervision, Validation, Visualization, Writing - review & editing. SY:
Conceptualization, Funding acquisition, Investigation, Methodology,
Resources, Supervision, Validation, Visualization, Writing - review &
editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. MU, SO, and
SY were supported by the Saw Swee Hock School of Public Health,
National University of Singapore, through the UHS-SSHSPH
Integrated Research Program.

Acknowledgments

We would like to thank the study participants for their active
participation. We also thank the KHANA team for supporting the
data collection.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1336785
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chuaetal.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Tan Goldin RM. COVID-19 is increasing multiple kinds of inequality. Here’s what
we can do about it. Available at: weforum.org/agenda/2020/10/covid-19-is-increasing-
multiple-kinds-of-inequality-here-s-what-we-can-do-about-it/ (Accessed June 08, 2023).

2. Rukmana D. Vulnerable Populations In: AC Michalos, editor. Encyclopedia of
quality of life and well-being research. Dordrecht: Springer Netherlands (2014)

3. Mezzina R, Gopikumar V, Jenkins J, Saraceno B, Sashidharan SP. Social vulnerability
and mental health inequalities in the “Syndemic”: call for action. Front Psych. (2022)
13:894370. doi: 10.3389/fpsyt.2022.894370

4. World Health Organization. Mental health and COVID-19: Early evidence of the
pandemic’s impact. Geneva: World Health Organization (2022).

5. World Health Organization. COVID-19 pandemic triggers 25% increase in
prevalence of anxiety and depression worldwide. Geneva: World Health
Organization (2022).

6. Nishigaya K. Female garment factory workers in Cambodia: migration, sex work
and HIV/AIDS. Women Health. (2002) 35:27-42. doi: 10.1300/J013v35n04_03

7. Brody C, Chhoun P, Tuot S, Swendeman D, Yi S. Childhood conditions, pathways
to entertainment work and current practices of female entertainment workers in
Cambodia: baseline findings from the Mobile link trial. PLoS One. (2019) 14:¢0216578.
doi: 10.1371/journal.pone.0216578

8. Mun P, Tuot S, Heng S, Chhim S, Lienemann M, Choun P. National integrated
biological and behavioral survey among female entertainment workers in
Cambodia, 2016. Phnom Penh: National Center for HIV/AIDS, Dermatology and
STD (2017).

9. Oxfam Cambodia. Social protection for the Most marginalized informal workers.
Phnom Penh: Oxfam Cambodia (2019).

10. Brody C, Chhoun P, Tuot S, Pal K, Chhim K, Yi S. HIV risk and psychological
distress among female entertainment workers in Cambodia: a cross-sectional study.
BMC Public Health. (2015) 16:133. doi: 10.1186/512889-016-2814-6

11. Harkins B, Lindgren D, Suravoranon T. Risks and rewards: outcomes of labour
migration in South-East Asia. Kuala Lumpur: ILO Regional Office for Asia and the
Pacific (2017).

12. International Labour Organization. Cambodia - addressing HIV vulnerabilities of
indirect sex workers during the financial crisis: Situation analysis, strategies and entry
points for HIV/AIDS workplace education. Phnom Penh: International Labour
Organization (2011).

13. Sopheab H, Gorbach MP. Sexual risk and HIV/STD in vulnerable Cambodian
females. The Cambodian young Women'’s cohort: Factory workers 2005. Phnom Penh:
National Center for HIV/AIDS, Dermatology and STD & University of California, Los
Angeles (2005).

14. Brody C, Reno R, Chhoun P, Ith S, Tep S, Tuot S, et al. Developing a WhatsApp
hotline for female entertainment workers in Cambodia: a qualitative study. mHealth.
(2022) 8:5. doi: 10.21037/mhealth-21-12

15. Wong ML, Chan R, Tan HH, Yong E, Lee L, Cutter J, et al. Sex work and risky
sexual behaviors among foreign entertainment workers in urban Singapore: findings
from mystery client survey. J Urban Health. (2012) 89:1031-44. doi: 10.1007/
511524-012-9723-5

16. Deering KN, Amin A, Shoveller J, Nesbitt A, Garcia-Moreno C, Duff P, et al. A
systematic review of the correlates of violence against sex workers. Am J Public Health.
(2014) 104:e42-54. doi: 10.2105/AJPH.2014.301909

17. Patel SK, Saggurti N, Pachauri S, Prabhakar P. Correlates of mental depression
among female sex Workers in Southern India. Asia Pac ] Public Health. (2015)
27:809-19. doi: 10.1177/1010539515601480

18. Rossler W, Koch U, Lauber C, Hass AK, Altwegg M, Ajdacic-Gross V, et al. The
mental health of female sex workers. Acta Psychiatr Scand. (2010) 122:143-52. doi:
10.1111/j.1600-0447.2009.01533.x

Frontiers in Public Health

11

10.3389/fpubh.2024.1336785

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1336785/
full#supplementary-material

19. Puri N, Shannon K, Nguyen P, Goldenberg SM. Burden and correlates of mental
health diagnoses among sex workers in an urban setting. BMC Womens Health. (2017)
17:133. doi: 10.1186/s12905-017-0491-y

20. Zehnder M, Mutschler J, Rossler W, Rufer M, Riisch N. Stigma as a barrier to
mental health service use among female sex Workers in Switzerland. Front Psych. (2019)
10:32. doi: 10.3389/fpsyt.2019.00032

21. Ranjbar F, Sadeghi-Bazargani H, Pishgahi A, Nobari O, Farahbakhsh M, Farhang
S, et al. Mental health status among female sex workers in Tabriz, Iran. Arch Womens
Ment Health. (2019) 22:391-7. doi: 10.1007/s00737-018-0907-1

22.Beattie TS, Smilenova B, Krishnaratne S, Mazzuca A. Mental health problems
among female sex workers in low- and middle-income countries: a systematic
review and meta-analysis. PLoS Med. (2020) 17:¢1003297. doi: 10.1371/journal.
pmed.1003297

23. Platt L, Elmes J, Stevenson L, Holt V, Rolles S, Stuart R. Sex workers must not
be forgotten in the COVID-19 response. Lancet. (2020) 396:9-11. doi: 10.1016/
S0140-6736(20)31033-3

24. Amini Lari M, Bagheri P, Ameli E. Mental health and HIV-related high-risk
behaviors among female sex workers. Shiraz E Med ]. (2014) 15:15. doi: 10.17795/
sem;j22326

25. Roxburgh A, Degenhardt L, Larance B, Copeland J. Mental health, drug use and
risk among female street-based sex workers in greater Sydney. Sydney: National Drug
and Alcohol Research Centre (2005).

26. Chudakov B, Ilan K, Belmaker RH, Cwikel J. The motivation and mental health of
sex workers. ] Sex Marital Ther. (2002) 28:305-15. doi: 10.1080/00926230290001439

27.1i Q Li X, Stanton B. Alcohol use among female sex workers and male clients: an
integrative review of global literature. Alcohol Alcohol. (2010) 45:188-99. doi: 10.1093/
alcalc/agp095

28. Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, et al. Burden of HIV
among female sex workers in low-income and middle-income countries: a systematic
review and meta-analysis. Lancet Infect Dis. (2012) 12:538-49. doi: 10.1016/
$1473-3099(12)70066-X

29. Care International. CARE supports vulnerable groups affected by COVID in
Cambodia as case numbers increase. Phnom Penh: Care International (2021).

30. Nit B, Samy AL, Tan SL, Vory S, Lim Y, Nugraha RR, et al. Understanding the slow
COVID-19 trajectory of Cambodia. Health Promot. (2021) 2:100073. doi: 10.1016/j.
puhip.2020.100073

31. Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-19
pandemic on mental health in the general population: a systematic review. J Affect
Disord. (2020) 277:55-64. doi: 10.1016/j.jad.2020.08.001

32. Connor ], Madhavan S, Mokashi M, Amanuel H, Johnson NR, Pace LE, et al.
Health risks and outcomes that disproportionately affect women during the Covid-19
pandemic: a review. Soc Sci Med. (2020) 266:113364. doi: 10.1016/j.
socscimed.2020.113364

33. Daniel McLaughlin EW. Mental health and human rights in Cambodia. Fordham
Int Law J. (2017) 35

34. Vennix J. M. (1996). Group model building: facilitating team learning using system
dynamics. Wiley Online Library.

35.Ansah JP, Matchar DB, Koh V, Schoenenberger L. Mapping the dynamic
complexity of chronic disease Care in Singapore: using group model building in
knowledge elicitation. Syst Res Behav Sci. (2018) 35:759-75. doi: 10.1002/
sres.2517

36. Ansah JP, Islam AM, Koh V, Ly V, Kol H, Matchar DB, et al. Systems modelling as
an approach for understanding and building consensus on non-communicable diseases
(NCD) management in Cambodia. BMC Health Serv Res. (2019) 19:2. doi: 10.1186/
512913-018-3830-2

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1336785
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1336785/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1336785/full#supplementary-material
http://weforum.org/agenda/2020/10/covid-19-is-increasing-multiple-kinds-of-inequality-here-s-what-we-can-do-about-it
http://weforum.org/agenda/2020/10/covid-19-is-increasing-multiple-kinds-of-inequality-here-s-what-we-can-do-about-it
https://doi.org/10.3389/fpsyt.2022.894370
https://doi.org/10.1300/J013v35n04_03
https://doi.org/10.1371/journal.pone.0216578
https://doi.org/10.1186/s12889-016-2814-6
https://doi.org/10.21037/mhealth-21-12
https://doi.org/10.1007/s11524-012-9723-5
https://doi.org/10.1007/s11524-012-9723-5
https://doi.org/10.2105/AJPH.2014.301909
https://doi.org/10.1177/1010539515601480
https://doi.org/10.1111/j.1600-0447.2009.01533.x
https://doi.org/10.1186/s12905-017-0491-y
https://doi.org/10.3389/fpsyt.2019.00032
https://doi.org/10.1007/s00737-018-0907-1
https://doi.org/10.1371/journal.pmed.1003297
https://doi.org/10.1371/journal.pmed.1003297
https://doi.org/10.1016/S0140-6736(20)31033-3
https://doi.org/10.1016/S0140-6736(20)31033-3
https://doi.org/10.17795/semj22326
https://doi.org/10.17795/semj22326
https://doi.org/10.1080/00926230290001439
https://doi.org/10.1093/alcalc/agp095
https://doi.org/10.1093/alcalc/agp095
https://doi.org/10.1016/S1473-3099(12)70066-X
https://doi.org/10.1016/S1473-3099(12)70066-X
https://doi.org/10.1016/j.puhip.2020.100073
https://doi.org/10.1016/j.puhip.2020.100073
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.socscimed.2020.113364
https://doi.org/10.1016/j.socscimed.2020.113364
https://doi.org/10.1002/sres.2517
https://doi.org/10.1002/sres.2517
https://doi.org/10.1186/s12913-018-3830-2
https://doi.org/10.1186/s12913-018-3830-2

Chuaetal.

37. Andersen DE, Vennix JAM, Richardson GP, Rouwette EAJA. Group model
building: problem structuring, policy simulation and decision support. ] Oper Res Soc.
(2007) 58:691-4. doi: 10.1057/palgrave.jors.2602339

38. Zoom Video Communications, Inc. (2012-2022).
39. Systems V. VenSimPLE.

40. World Food Programme, Cambodia. Cambodia COVID-19
lockdown food security and nutrition brief. Phnom Penh: World Food
Programme (2021).

41. UNICEF Cambodia. New research confirms Cambodian children experienced
extensive "learning loss" during COVID-19, requiring increased investment in
education. Phnom Penh: UNICEF (2022).

42. UN Women. UN Women surveys reveal that women are bearing the brunt of the
COVID-19 pandemic. New York: UN Women (2020).

Frontiers in Public Health

12

10.3389/fpubh.2024.1336785

43. Parry SJ, Ean N, Sinclair SP, Wilkinson E. Development of mental healthcare in
Cambodia: barriers and opportunities. Int ] Ment Health Syst. (2020) 14:53. doi: 10.1186/
s13033-020-00385-4

44. Olofsson S, Sebastian MS, Jegannathan B. Mental health in primary health care in
a rural district of Cambodia: a situational analysis. Int ] Ment Health Syst. (2018) 12:7.
doi: 10.1186/513033-018-0185-3

45. Ministry of Education, Youth, and Sports. Examining life experiences and HIV
risks of young entertainment workers in four Cambodian cities. Phnom Penh: Ministry
of Education, Youth, and Sports (2012).

46. Nagashima-Hayashi M, Durrance-Bagale A, Marzouk M, Ung M, Lam ST, Neo P, et al.
Gender-based violence in the Asia-Pacific region during COVID-19: a hidden pandemic
behind closed doors. Int ] Environ Res Public Health. (2022) 19:2239. doi: 10.3390/
ijerph19042239

47. Radio Free Asia. Women disproportionately impacted by pandemic in Cambodia:
rights groups. Phnom Penh: Radio Free Asia's Khmer Service (2021).

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1336785
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1057/palgrave.jors.2602339
https://doi.org/10.1186/s13033-020-00385-4
https://doi.org/10.1186/s13033-020-00385-4
https://doi.org/10.1186/s13033-018-0185-3
https://doi.org/10.3390/ijerph19042239
https://doi.org/10.3390/ijerph19042239

	Assessing the impact of the COVID-19 pandemic on the mental health of female entertainment workers in Cambodia: a group model building approach
	Introduction
	Methods
	Group model building approach
	Settings
	GMB exercise outline
	GMB exercise 1– variable elicitation
	GMB exercise 2– policy elicitation
	Ethics consideration

	Results
	Participant characteristics
	Causal map of the impact of the COVID-19 pandemic on FEWs’ mental health
	COVID-19 pandemic and fear of contracting COVID-19
	Anxiety toward financial/economic situation, employment, and food security
	Lack of support from and for family

	Discussion
	Policy implications
	Strengths and limitations

	Conclusion

	References

