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Abstract

Environmental Health Risk Assessment (EHRA) is widely used to evaluate environmental
exposure and related health risks, yet most applications assume households as homogeneous
units and rarely consider gender-differentiated exposure pathways. In coastal communities
characterized by saline intrusion, inadequate sanitation, flooding, and climate-related stressors
household hygiene practices are strongly shaped by gendered divisions of labor. This literature
review synthesizes recent peer-reviewed studies to examine how gender roles influence
exposure patterns within household hygiene practices in coastal settings. A thematic analysis
was conducted to identify differential exposure pathways, risk distribution, and structural
determinants affecting women and men. The review reveals that women, as primary managers
of water, sanitation, and caregiving tasks, face higher frequency and duration of exposure to
microbiological and chemical hazards, while men’s exposure is more commonly linked to
infrastructure-related or occupational activities. Conventional EHRA frameworks rarely
disaggregate exposure by gender, potentially underestimating intra-household risk variability.
Integrating gender analysis into EHRA improves the accuracy of risk characterization and
supports more equitable environmental health interventions in vulnerable coastal communities.

Keywords: Environmental Health Risk Assessment; Gender; Coastal Sanitation; Household
Hygiene; Exposure Pathways.

1. Introduction

Environmental Health Risk Assessment (EHRA) is a systematic framework widely
used to identify environmental hazards, assess exposure levels, and characterize potential risks
to human health. Over the past decades, EHRA has become a critical tool in environmental
health policy, particularly in regions facing high ecological vulnerability such as coastal areas.
Coastal communities are exposed to complex environmental pressures, including limited
access to clean water, inadequate sanitation infrastructure, and poor waste management

practices, all of which significantly affect public health outcomes (1). In such contexts,
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community behavior plays a central role in determining environmental health conditions,
making behavioral factors essential components of risk assessment.

Household hygiene behavior represents a key interface linking environmental exposure
to health outcomes. Practices such as water handling, sanitation management, and personal
hygiene are shaped not only by environmental conditions but also by socio-cultural and
structural factors. (2) demonstrate that sanitation behavior in coastal communities is influenced
by multiple determinants, including socio-economic conditions, infrastructure availability, and
gender roles within households. Furthermore, empirical evidence indicates that hygiene
behavior has a significant association with health outcomes, such as stunting, emphasizing the
importance of behavioral factors in environmental health risk pathways (3).

Despite its strengths, conventional EHRA approaches tend to adopt a technocratic
perspective and often treat households as homogeneous units of analysis. This assumption
overlooks intra-household differences in roles, responsibilities, and exposure patterns, which
are frequently structured along gender lines. In many socio-cultural contexts, women are
primarily responsible for domestic tasks such as water collection, sanitation maintenance, food
preparation, and caregiving, resulting in more frequent and prolonged exposure to
environmental contaminants. Gender studies highlight that women often experience greater
vulnerability due to unequal access to resources, information, and decision-making power (4).

Moreover, gender dynamics extend beyond the division of domestic labor and reflect
broader power structures within society. Gender inequality can limit women’s capacity to
access adequate sanitation facilities or participate in environmental decision-making processes.
Evidence from various socio-cultural contexts shows that women often face structural
constraints that affect their physical and mental well-being, particularly in situations of
vulnerability and crisis (5). Additionally, women’s experiences are shaped by intersectional
factors such as socio-economic status, cultural norms, and marginalization, which further
compound environmental health risks (6).

However, the integration of gender analysis into EHRA remains limited, particularly in
the context of coastal communities. Most existing studies emphasize environmental and
technical parameters while neglecting the social dimensions that shape exposure and
vulnerability. This gap may lead to incomplete risk estimations and less effective intervention
strategies. Therefore, this review article aims to integrate gender analysis into the EHRA
framework by focusing on household hygiene behavior in coastal communities. Such an

approach is expected to provide a more comprehensive understanding of environmental health
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risks and support the development of more equitable, context-sensitive, and evidence-based

interventions.

1.2. Literature Gaps: Gender Neutrality and the Limits of Conventional EHRA

Despite growing recognition of social determinants in public health, mainstream EHRA
applications remain largely technocratic and implicitly gender-neutral. Exposure assessments
typically rely on aggregated household data, standardized contact assumptions, or generalized
behavioral parameters, thereby obscuring differentiated exposure pathways within households
and reinforcing the assumption that risk is evenly distributed among members. In practice,
however, sanitation and hygiene behaviors are shaped by socially constructed roles,
particularly gender, which influence the frequency, duration, and intensity of contact with
contaminated environmental media. Empirical evidence from coastal sanitation studies
highlights that behavioral patterns are strongly associated with socio-cultural structures,
including gender roles and access to infrastructure, yet these dimensions are rarely incorporated
into conventional EHRA modelling (2). Consequently, existing risk assessments tend to
prioritize environmental concentration metrics and toxicological thresholds while neglecting
the socially structured interactions that mediate real-world exposure.

Another critical gap lies in the limited application of intersectional analysis within
EHRA, particularly in coastal environmental health contexts. Gender intersects with
socioeconomic status, age, education, livelihood, and geographic marginality, all of which
shape vulnerability and adaptive capacity. In coastal settlements characterized by poverty,
informal housing, and climate-related stressors, these overlapping factors may amplify
cumulative exposure risks, especially for women who are primarily responsible for domestic
hygiene management. Evidence suggests that hygiene behavior significantly influences health
outcomes, yet such behavioral determinants are seldom disaggregated by gender or linked to
broader structural inequalities (3). The absence of gender-sensitive and intersectional
perspectives in EHRA not only limits the accuracy of risk characterization but also weakens
the effectiveness of interventions. Therefore, there is a pressing need to reconceptualize EHRA
through a gender-analytical lens, particularly in coastal contexts where environmental

instability intensifies everyday exposure and reinforces unequal risk distribution.

1.3 Objectives of This Review
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This review aims to examine how integrating gender perspectives can strengthen the
Environmental Health Risk Assessment (EHRA) framework in the context of household
hygiene practices in coastal communities. Specifically, it seeks to:

a. analyze how gendered divisions of labor shape exposure pathways;

b. identify gender-based patterns of risk distribution;

c. evaluate the limitations of gender-neutral EHRA approaches; and

d. propose the integration of gender-responsive indicators into key EHRA stages.

By reframing exposure as socially structured, this review bridges environmental health risk
assessment and gender analysis, contributing to more accurate and equitable interventions in

climate-vulnerable coastal settings.

2. Conceptual Framework

Environmental Health Risk Assessment (EHRA) provides a structured approach to
evaluate the relationship between environmental hazards and human health through four key
stages: hazard identification, exposure assessment, dose-response assessment, and risk
characterization. However, conventional EHRA applications often treat exposure as
environmentally determined while overlooking socially structured interactions with hazards.
In coastal settings, risks such as contaminated water, poor sanitation, and tidal flooding are not
experienced uniformly, as exposure is shaped by daily practices and roles within households.
Evidence shows that hygiene behavior and environmental interaction significantly influence
health outcomes, emphasizing the need to incorporate behavioral dimensions into risk
assessment ((1); (7)).

A major limitation of EHRA lies in its assumption of household homogeneity, which
obscures intra-household variability in exposure. Gendered divisions of labor play a central
role in shaping these differences, as women are typically responsible for water management,
sanitation, and caregiving tasks, leading to more frequent and prolonged exposure to
environmental contaminants. Studies confirm that sanitation behavior in coastal communities
is influenced by gender roles, socio-cultural factors, and infrastructure access ((2) ; (8)).
Moreover, hygiene practices have been shown to directly affect health risks, yet these
behaviours are rarely disaggregated by gender in conventional EHRA models (3); (9).

To address these gaps, integrating gender analysis into EHRA enables a more accurate
understanding of exposure pathways and risk distribution. Gender, as a social construct, shapes

division of labor, access to resources, decision-making power, and time-use patterns, all of
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which influence environmental interactions. In coastal communities, women often experience
higher cumulative exposure due to repetitive domestic activities and limited control over
sanitation resources. Intersectional factors such as poverty, education, and environmental
vulnerability further intensify these risks. Therefore, aligning with the objectives of this review,
a gender-responsive EHRA framework is needed to: (a) capture differentiated exposure
pathways, (b) identify unequal risk distribution, and (c¢) improve risk characterization through
socially informed indicators. Such integration reframes exposure as both environmental and
socially structured, supporting more precise and equitable environmental health interventions

in coastal areas.

3. Methodology of Literature Review

This study employed a structured literature review to synthesize research on
Environmental Health Risk Assessment (EHRA), gender analysis, household hygiene
behavior, and coastal vulnerability. A systematic search was conducted using Scopus, Web of
Science, PubMed, and Google Scholar to ensure interdisciplinary coverage across
environmental health, gender studies, and sanitation research. Keywords included
combinations of EHRA, gender and sanitation, household hygiene, coastal communities, and
exposure pathways. The search primarily focused on studies published within the last 1015
years, while seminal works were included to support theoretical grounding. Backward citation
tracking was also applied to identify additional relevant studies. This approach follows
established guidance for systematic and transparent literature reviews ((10); (11)).

Studies were included if they were peer-reviewed, relevant to environmental health
risks or hygiene behavior, and addressed gender dimensions explicitly or implicitly,
particularly at the household level in vulnerable or coastal settings. Both empirical and
conceptual studies were considered to capture diverse perspectives on exposure and risk.
Studies focusing solely on clinical outcomes or unrelated occupational risks were excluded.
The analysis employed a qualitative thematic synthesis to identify patterns in gendered
exposure pathways, sanitation behavior, and risk distribution. Evidence shows that hygiene
practices and water—sanitation conditions significantly shape health risks, while gender roles
influence exposure frequency and vulnerability ((7); (8)). By integrating thematic coding and
gender-based comparison, this review highlights how conventional EHRA models may
overlook socially structured exposure differences, supporting the development of a more

gender-responsive risk assessment framework.
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4. Results and Thematic Discussion
4.1 Gendered Division of Hygiene Labour

The reviewed literature consistently demonstrates that household hygiene practices in
coastal communities are strongly shaped by gendered divisions of labour, which in turn
influence differentiated exposure pathways. Women are typically responsible for routine
domestic activities such as water collection, sanitation management, cleaning, and caregiving,
all of which involve frequent contact with potentially contaminated water, waste, and surfaces.
In contrast, men are more commonly engaged in infrastructure-related tasks, such as
constructing or repairing sanitation systems, resulting in less frequent but occasionally high-
intensity exposure. This pattern reflects how socially structured roles determine interaction
with environmental hazards rather than exposure being purely environmentally driven (8); (2).

These gendered roles produce unequal exposure dynamics, where women experience
more continuous and cumulative contact with environmental risks, particularly in coastal
settings characterized by poor sanitation, tidal flooding, and limited access to clean water.
Evidence indicates that hygiene behavior and water—sanitation conditions are major
determinants of health risks, especially through repeated exposure to microbiological
contaminants (7); (9).

From an EHRA perspective, this distinction between chronic, routine exposure
(predominantly experienced by women) and episodic exposure (more common among men) is
critical but often overlooked. Conventional EHRA models tend to rely on aggregated
household assumptions, thereby masking intra-household variability in exposure frequency and
duration. As a result, cumulative risks associated with repetitive domestic hygiene practices
may be underestimated, particularly among women who bear the primary responsibility for
sanitation and caregiving. Integrating gender analysis into EHRA is therefore essential to
capture these socially structured exposure differences and improve the accuracy of
environmental health risk characterization.

4.2 Differential Exposure, Health Outcomes, and Structural Determinants
The reviewed literature converges on the finding that exposure pathways within
households are not uniform but socially structured, particularly by gendered divisions

of labour. Studies across WASH and coastal sanitation contexts consistently show that

women’s routine involvement in water management, sanitation, and caregiving leads to
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higher frequency and longer duration of contact with contaminated environmental
media, while men’s exposure tends to be more episodic and task-specific (8)(2). This
synthesis indicates that exposure is not merely determined by environmental
concentration but by patterned daily practices, reinforcing the limitation of EHRA
models that rely on aggregated household assumptions. Consequently, gendered labour
structures systematically shape differentiated exposure pathways that remain
underrepresented in conventional risk assessment.

A cross-study comparison further reveals that these differentiated exposure
patterns translate into uneven health burdens. Evidence from global WASH assessments
and hygiene studies demonstrates that repeated exposure to contaminated water and
inadequate sanitation is strongly associated with diarrhoeal diseases, skin disorders, and
gastrointestinal infections (7); (9). Importantly, the literature highlights that women’s
continuous domestic exposure, combined with caregiving responsibilities, creates
cumulative risk profiles that are both biological and psychosocial in nature. This
suggests that health risks are not only a function of hazard presence but also of exposure
intensity over time, which is often underestimated in models using average exposure
assumptions.

In addition, the literature consistently emphasizes that gendered exposure is
embedded within broader structural determinants. Comparative findings show that
poverty, limited access to clean water, low education levels, and patriarchal decision-
making systems jointly constrain women’s ability to mitigate environmental risks,
despite their central role in household hygiene management (8); (7). This synthesis
demonstrates that environmental health risks are co-produced by ecological conditions
and social inequalities. Therefore, without integrating gender and structural dimensions
into EHRA, risk characterization remains incomplete, potentially obscuring cumulative
exposure burdens and leading to less effective and inequitable intervention strategies in

coastal communities

5. Integrating Gender into the EHRA Framework
The reviewed literature consistently demonstrates that environmental health risks in

coastal households are not evenly distributed but are socially structured through gendered roles,
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responsibilities, and power relations. Women’s dominant involvement in household hygiene
activities—such as water collection, sanitation management, and caregiving—results in more
frequent and prolonged exposure to environmental hazards compared to men. However,
conventional Environmental Health Risk Assessment (EHRA) frameworks largely assume
household homogeneity, thereby overlooking intra-household variability in exposure and risk
distribution. This limitation has been widely noted in WASH and gender studies, which
highlight that environmental risks are mediated by social practices rather than purely
environmental factors (8); (7).

A synthesis of the literature suggests that integrating gender into EHRA requires
reconceptualizing hazard identification as activity-based rather than purely environmental.
Hazards such as contaminated water, sanitation waste, and chemical residues become
meaningful risks only when linked to specific daily practices. Since these practices are
gendered, exposure is inherently relational and socially mediated. Studies on sanitation
behavior in coastal communities confirm that interaction with environmental hazards is
strongly shaped by socio-cultural roles, infrastructure access, and behavioral routines (2). This
implies that hazard identification must account for who interacts with hazards, how often, and
under what conditions.

Exposure assessment represents the stage where gender integration yields the most
significant methodological improvement. The literature consistently shows that exposure is a
function not only of contaminant concentration but also of activity frequency, duration, and
time-use patterns. Women’s routine domestic tasks create chronic, low-dose exposure that
accumulates over time, while men’s exposure is typically episodic and linked to specific
infrastructure-related activities. Evidence from hygiene and health studies further supports that
repeated exposure to contaminated water and poor sanitation conditions significantly increases
health risks (9).

Therefore, role-specific exposure estimation is essential to avoid underestimating
cumulative risk burdens within households. The literature also highlights that vulnerability is
shaped by both biological and social factors, which are insufficiently addressed in conventional
EHRA models. Women often face compounded vulnerability due to reproductive health
factors, caregiving burdens, limited access to resources, and restricted decision-making power.
These structural inequalities influence both exposure and the ability to respond to
environmental risks. Cross-study evidence indicates that gender inequality in water and

sanitation systems reduces adaptive capacity and reinforces health disparities, particularly in
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climate-vulnerable coastal settings (8). This suggests that risk assessment must incorporate
social vulnerability alongside toxicological considerations.

Finally, integrating gender into EHRA significantly improves risk characterization and
policy relevance. The literature converges on the need to move beyond aggregated household
risk estimates toward gender-disaggregated analysis that captures intra-household risk
gradients and cumulative exposure patterns. Such an approach enhances analytical precision
while supporting more equitable and targeted interventions. Overall, this synthesis
demonstrates that environmental health risks are co-produced by ecological conditions and
social structures. Without incorporating gender-responsive indicators, EHRA frameworks risk
underestimating chronic exposure, misclassifying vulnerable groups, and limiting the

effectiveness of sanitation and health policies in coastal communities.

6. Policy and Research Implications

The literature consistently demonstrates that environmental health risks are socially
structured and cannot be adequately addressed through gender-neutral EHRA approaches.
Evidence from global WASH research shows that exposure pathways are shaped by behavioral
practices and household roles, rather than solely by environmental contamination levels.
Studies confirm that household water, sanitation, and hygiene (WASH) practices directly
influence exposure to pathogens and health risks, highlighting the importance of incorporating
social dimensions into risk assessment models (12); (7)).

From a policy perspective, the literature converges on the need for gender-responsive
sanitation planning. Infrastructure effectiveness depends not only on technical design but also
on alignment with daily usage patterns, particularly those shaped by women’s roles in water
management and hygiene. Systematic evidence shows that WASH interventions are more
effective when they consider behavioral and social determinants, including gendered
responsibilities and access to resources (13); (8).

From a research standpoint, there is strong agreement on the need to refine EHRA
methodologies by incorporating behavior-based exposure assessment. Studies indicate that
exposure is influenced by how water is collected, stored, and used within households, rather
than by water quality alone. This suggests that integrating time-use, activity patterns, and
hygiene practices into exposure modelling is essential for improving accuracy and reducing

misclassification bias (12).
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Furthermore, the literature highlights the importance of integrating quantitative and
qualitative approaches to better capture the complexity of environmental exposure.
Environmental risks emerge from the interaction between ecological hazards and social
systems, including gender norms, labor divisions, and decision-making structures. Without
such integration, risk assessments may overlook key mechanisms that shape exposure and
vulnerability, particularly in coastal and resource-constrained settings (14), (8).

Finally, longitudinal perspectives are needed to understand cumulative exposure and
long-term health impacts. Evidence shows that repeated exposure to contaminated water and
inadequate sanitation contributes to persistent health burdens, particularly in vulnerable
populations. This reinforces the need for EHRA frameworks that capture temporal dynamics
of exposure rather than relying solely on cross-sectional estimates (15); (7). Overall, this
synthesis confirms that integrating gender into EHRA 1is essential for improving both scientific
validity and policy relevance. Without incorporating socially structured exposure pathways,
risk assessments may underestimate cumulative risks and fail to inform equitable

environmental health interventions in coastal communities.

7. Conclusion

This review demonstrates that conventional Environmental Health Risk Assessment
(EHRA) frameworks remain limited by assumptions of household homogeneity and gender
neutrality, which obscure socially differentiated exposure pathways. In coastal contexts, where
environmental stressors such as poor sanitation, flooding, and water contamination are
intensified, these limitations become more critical. Household hygiene practices—Iargely
shaped by gendered divisions of labor create unequal exposure patterns, with women
experiencing more frequent and cumulative contact with environmental hazards.

Synthesizing the literature, this study highlights that environmental health risks are co-
produced by ecological conditions and social structures. Exposure is not solely determined by
contaminant levels but also by daily practices, time-use patterns, and access to resources. As a
result, aggregated EHRA models may underestimate cumulative risks and misrepresent intra-
household vulnerability, particularly in climate-vulnerable coastal communities.

Integrating a gender analysis layer into EHRA-—through activity-based hazard
identification, role-specific exposure assessment, and differentiated risk characterization
significantly improves analytical accuracy and policy relevance. Such an approach enables

more precise identification of high-risk groups and supports the development of equitable,
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context-sensitive sanitation and environmental health interventions. Ultimately, this review

argues that incorporating gender into EHRA is not merely an ethical consideration but a

methodological necessity. Without accounting for socially structured exposure, risk assessment

frameworks risk perpetuating blind spots in environmental health science and limiting the

effectiveness of policy responses in coastal settings.
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