
Cayetano et al.: Health and marine risks in coastal Palawan 

 

 
The Palawan Scientist. 18(Special Issue 1):in press 

©2026 Western Philippines University 

 

Original Article 1 

 2 

Health-related quality of life and marine-related health risks in 3 

coastal communities of Palawan, Philippines 4 
 5 

Cristobal B. Cayetano1,2,* , Karyn Morrissey3 , Lora E. Fleming4 , and Lota A. Creencia1  6 
 7 

1College of Fisheries and Aquatic Sciences, Western Philippines University, Philippines 8 
2Palawan Entomological Research and Conservation Network, Philippines 9 

3J.E. Cairnes School of Business and Economics, University of Galway, Ireland 10 
4European Centre for Environment and Human Health, University of Exeter Medical School, Truro, United Kingdom 11 

 12 
*Corresponding author: cristobal.cayetano@wpu.edu.ph 13 

 14 
Received: 27 Nov. 2025 || Revised: 18 Aug. 2026 || Accepted: 10 Oct. 2026 || Available Online: 29 Oct. 2026 15 

 16 
How to cite: 17 
Cayetano CB, Morrissey K, Fleming LE, Creencia LA. 2026. Health-related quality of life and marine-related health risks in 18 

coastal communities of Palawan, Philippines. The Palawan Scientist. 18(Special Issue 1):in press. 19 
https://doi.org/10.69721/TPS.J.2026.18.SI1.04 20 

 21 
 22 
 23 

ABSTRACT 24 

Coastal fishing communities depend on marine resources yet face significant occupational and 25 

environmental health risks. This study asssessed health-related quality of life (HRQoL) and self-reported 26 

accidents and health outcomes among adults in three coastal municipalities of Palawan, Philippines. A cross-27 

sectional survey recruited 431 adults across 10 barangays, with 401 complete responses analyzed. The HRQoL 28 

was assessed using the Philippine Short Form-12 (SF-12), producing Physical Component Summary (PCS-12) 29 

and Mental Component Summary (MCS-12) scores. Fifteen self-reported health items were examined using 30 

exploratory factor analysis, identifying three domains: marine accidents, musculoskeletal complaints, and 31 

infections and skin diseases. Women had higher odds of reporting marine-related accidents compared thaan men 32 

(OR = 2.07; 95% CI: 1.87–2.54). More than half of respondents (56.9%, n = 228) had PCS-12 ≤50 (mean 48.3 ± 33 

5.7), indicating poor physical health, while 26.4% (n = 106) scored MCS-12 ≤42 (mean 47.3 ± 8.3), suggesting 34 

possible mental health concerns. Musculoskeletal complaints were the most prevalent health outcome, affecting 35 

up to 71.1% of respondents, while those in the poorest marine-based income bracket had nearly twice the odds 36 

of reporting infections and skin diseases (OR = 1.87; 95% CI: 1.22–3.86). The HRQoL varied by study site, 37 

gender, age, and education, whereas ethnicity, religion, and coastal proximity were not significantly associated. 38 

These findings showed that women and low-income fishers face greater occupational and environmental health 39 

risks. Interventions should prioritize gender-responsive safety, ergonomic support, accessible healthcare, and 40 

stronger social protection. Further qualitative research is needed to clarify the pathways that drive these 41 

disparities. 42 
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INTRODUCTION 45 

 Approximately 62% of the Philippine population depends directly or indirectly on marine resources for 46 

livelihood and sustenance, with small-scale fishing forming a cornerstone of both the economy and social identity 47 

in coastal communities (Wijayanti and Pratomo 2016; Canlas and Mula 2021). While fisheries contribute 48 

substantially to food security and local economies, fishers are increasingly recognized as a vulnerable 49 

occupational group with elevated health risks. Evidence from Norway shows that small-scale fishers report poorer 50 

self-rated health than non-fishing populations (Hjorthen et al. 2021). However, there is a notable lack of 51 

comparable empirical studies in the Global South, including Southeast Asian and Philippine coastal communities, 52 

leaving the health and well-being of these populations comparatively underexamined (Weeratunge et al. 2013; 53 

Miñarro et al. 2022).  54 

In the Philippines, health is constitutionally recognized as a fundamental human right, yet barriers to 55 

accessing primary care remain, particularly among geographically isolated and underserved populations. These 56 

challenges may be compounded in coastal areas by geographic isolation, environmental hazards, livelihood 57 

insecurity, and socioeconomic marginalization (Dayrit et al. 2018; Kramer et al. 2019). Moreover, the combined 58 

pressures of climate change, declining fish stocks, and fluctuating fisheries productivity create unique 59 

vulnerabilities for coastal populations, highlighting the absence of systematic health assessments in these settings 60 

(White et al. 2020; Asthana and Gibson 2021). Self-reported health measures, including health-related quality of 61 

life (HRQoL), are strong predictors of healthcare utilization and long-term morbidity (Demakakos et al. 2008), 62 

making them particularly relevant for understanding the lived experiences of coastal populations in Asia (Fleming 63 

et al. 2021, 2023, 2024). These challenges are particularly relevant to universal health coverage (UHC), primary 64 

healthcare access, and health equity in geographically isolated and underserved communities. The Philippine 65 

Universal Health Care Act emphasizes equitable access to quality and affordable healthcare, accessible primary 66 

care, and a whole-of-government and whole-of-society approach to health policy and service delivery (Republic 67 

Act No. 11223 2019). In this context, evidence on HRQoL and marine-related health risks may contribute to 68 

evidence-informed planning for primary healthcare and occupational and environmental health protection in 69 

coastal communities. Given the interconnected nature of livelihood, environmental, and socioeconomic 70 

conditions in coastal settings, coordinated action across health, fisheries, environmental management, and social 71 

protection sectors may be needed to address health risks that extend beyond the health sector alone. 72 
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Environmental and social contexts shape health outcomes, well-being, behavior, and environmental 73 

stewardship, particularly through ecological and economic pressures such as overfishing, habitat degradation, and 74 

commercial fleet encroachment, which reduce fish stocks and heighten livelihood insecurity (MRAG Asia Pacific 75 

and Oceana 2022). Combined with weak social safety nets and persistent poverty, these stressors create 76 

multifactorial vulnerability, where physical labor, ecological uncertainty, and psychosocial strain converge to 77 

impact health and quality of life (Maliao et al. 2023; Obligar 2025). Socio-demographic factors–gender, age, 78 

education, income, ethnicity, and coastal proximity–further modulate vulnerability and resilience in coastal 79 

communities (Hjorthen et al. 2021). 80 

To address these knowledge gaps, this study pursued three primary objectives: (1) to assess the HRQoL 81 

of coastal populations in Palawan, Philippines, using the culturally adapted Philippine Short Form-12 (SF-12) 82 

instrument; (2) to document the prevalence and nature of self-reported marine-related accidents and health 83 

outcomes; and (3) to identify socio-demographic factors associated with these health outcomes, thereby providing 84 

an evidence base for context-specific well-being and resilience strategies. 85 

METHODS 86 

Study Area 87 

Palawan, southwestern Philippines, spans approximately 14,896 km2 with a population density of ~58 88 

persons/km2, increasing to ~107 persons/km2 in Puerto Princesa City. In 2021, the province had 431 registered 89 

health facilities, including hospitals, rural health units, infirmaries, and community health stations. This study 90 

focused on three coastal communities: Puerto Princesa City (central Palawan), Aborlan (69 km south), and Taytay 91 

(206 km north) (Figure 1). 92 
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 93 

Figure 1. Map of the Philippines showing Palawan and the three case study sites of the Blue Communities Philippines project: 94 

Aborlan, Puerto Princesa City, and Taytay. 95 
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Sample Population and Data Collection 96 

This cross-sectional study was conducted under the GCRF-funded Blue Communities Project (University 97 

of Plymouth 2026). The survey received ethical approval from the National Ethics Committee of the Philippines 98 

(2-19-002-Creencia-Blue) and the University of Exeter Medical School Research Ethics Committee 99 

(May19/B/1985). A total of 431 respondents were recruited using convenience sampling from June to July 2019 100 

across 10 barangays in Aborlan, Puerto Princesa City, and Taytay. Convenience sampling was used to recruit 101 

participants who were available and willing to participate within the selected study communities during the survey 102 

period. Data were collected through face-to-face interviews in Filipino or English using a tablet-based computer-103 

assisted personal interviewing (CAPI) system. 104 

Outcome Measures 105 

Two primary outcomes were assessed. First, HRQoLwas measured using the Short Form-12 (SF-12) 106 

health survey, a validated instrument generating Physical Component Summary (PCS-12) and Mental Component 107 

Summary (MCS-12) scores on a 0–100 scale, with higher scores indicating better health (Ware et al. 1996; Burholt 108 

and Nash 2011). The validated Philippine version of SF-12 covers eight domains: physical functioning, role 109 

limitations due to physical health, bodily pain, general health, vitality, social functioning, role limitations due to 110 

emotional problems, and mental health (Resnick and Nahm 2001). PCS-12 ≤50 indicated potential physical 111 

limitations, and MCS-12 ≤42 suggested possible clinical depression. Scores were computed using Quality Metric 112 

Health Outcomes Scoring Software 2. 113 

Second, self-reported accidents and health outcomes associated with marine exposure were assessed 114 

using 15 items with responses originally coded as “no,” “yes, but did not consult health workers,” and “yes, and 115 

consulted health workers.” For analysis, the two affirmative categories were combined. Exploratory factor 116 

analysis identified three constructs: directly marine-related accidents, muscle aches, and infections and skin 117 

diseases (Kılıç 2020). 118 

Data Analysis 119 

Descriptive statistics (mean, standard deviation, frequency, and percentage) were used to summarize the 120 

socio-demographic characteristics. The PCS-12 and MCS-12 scores were computed using Quality Metric Health 121 

Outcomes Scoring Software 2. Multiple linear regression assessed associations between socio-demographic 122 

variables and PCS-12 and MCS-12 scores (Al-Shehri et al. 2008). All predictors were entered as categorical 123 

variables to facilitate comparisons across socio-demographic groups, consistent with the approach of Gupta et al. 124 

(2021) for capturing group-level differences rather than continuous dose–response effects. A stepwise backward 125 
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elimination procedure improved model parsimony and interpretability. Analyses were conducted in R (v3.6.2) 126 

using the lm function, with supplementary group comparisons via Welch’s t-tests (Lu and Yuan 2010) and one-127 

way ANOVA (Mishra et al. 2019). Model diagnostics (residual normality, homoscedasticity, and multicollinearity 128 

checks) confirmed estimate robustness. 129 

Logistic regression models were fitted to evaluate socio-demographic predictors of dichotomous self-130 

reported health outcomes. This approach quantifies the likelihood of experiencing directly marine-related 131 

accidents, muscle aches, and infections and skin diseases across population subgroups, allowing for assessment 132 

of which factors increase vulnerability while controlling for other covariates. Predictor multicollinearity and 133 

residual patterns were examined before model interpretation. Model performance and discrimination ability were 134 

evaluated using receiver operating characteristic (ROC) curves and the area under the curve (AUC; Sarkar and 135 

Midi 2010). Analyses were again conducted in R (v3.6.2) using the glm function. Multiple linear regression 136 

models diagnostics supported assumptions of linearity, residual normality, and homoscedasticity for all 137 

regressions (Supplementary Figures S1–S3). 138 

RESULTS 139 

Characteristics of the Study Population 140 

Of the 431 individuals interviewed across 10 communities in Palawan, 401 with complete data were 141 

analyzed (Table 1). The sample is predominantly female (60.1%) with a mean age of 44.97 ± 13.66 years. The 142 

ages were distributed as 40–49 (26.7%), 30–39 (23.2%), and 50–59 (20.0%). Education was mainly secondary 143 

(46.4%) or elementary (39.2%). Participants identified primarily as Visayans (42.1%), “Others” (37.7%), or 144 

Cuyonon (19.7%); 80.0% identified as Roman Catholic. The large proportion of households living below poverty 145 

threshold (63.6%) reflects the limited and often unstable livelihoods common in rural Palawan.  146 

 147 
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Table 1. Socio-demographic characteristics of adult participants from coastal communities involved in the Blue Communities 148 

Project in Palawan, Philippines, used to analyze health-related quality of life and marine-associated health outcomes. 149 

 150 

 151 

Health-Related Quality of Life 152 

The mean PCS-12 was 48.3 ± 5.65 and the mean MCS-12 was 47.3 ± 8.26 (Table 2). Over half of 153 

respondents (56.9%, n = 228) had PCS-12 scores ≤ 50, and 26.4% (n = 106) had MCS-12 scores ≤ 42. Group 154 

comparisons revealed significant differences in mental health by gender and age and in physical health by study 155 

site and ethnicity, while most other socio-demographic variables were not significantly associated with HRQoL 156 

Predictors 

Aborlan  

(n = 72) 

Puerto Princesa  

(n = 154) 

Taytay  

(n = 175) 

Total  

(N = 401) 

n (%) n (%) n (%) n (%) 

Gender     

Female 31 (43.06) 59 (38.31) 69 (39.43) 241 (60.10) 

Male 41 (56.94) 95 (61.69) 105 (60.00) 159 (39.65) 

Missing   1 (0.57) 1 (0.25) 

Age Group     

Age 19-29 14 (19.44) 22 (14.29) 21 (12.00) 57 (14.21) 

Age 30-39 16 (22.22) 42 (27.27) 35 (35.00) 93 (23.19) 

Age 40-49 17 (23.61) 44 (28.57) 46 (26.29) 107 (26.68) 

Age 50-59 16 (22.22) 30 (19.48) 34 (21.14) 80 (19.95) 

Age 60-90 9 (12.50) 16 (10.39) 37 (21.14) 62 (15.46) 

Missing   2 (1.4) 2 (0.50) 

Education     

Elementary 9 (12.50) 61 (39.61) 60 (32.29) 157 (39.15) 

Secondary 36 (50.00) 75 (48.70) 84 (48.00) 186 (46.36) 

Tertiary 27 (37.50) 17 (11.04) 28 (16.00) 54 (13.47) 

Missing  1 (0.65) 3 (1.71) 4 (1.00) 

Marine-based Income     

Poor (< PhP 9,520) 55 (76.39) 87 (56.49) 113 (64.57) 255 (63.59) 

Low Income (PhP 9,520-19,040) 14 (19.44) 52 (33.77) 37 (21.14) 103 (25.69) 

Middle-Upper Income (> PhP 19,040) 2 (2.78) 9 (5.84) 14 (8.00) 25 (6.23) 

Missing 1 (1.39) 6 (3.90) 11 (6.29) 18 (4.49) 

Ethnicity     

Visayan 47 (65.28) 96 (62.34) 26 (14.86) 169 (42.14) 

Cuyonon 2 (2.78) 6 (3.90) 71 (40.57) 79 (19.70) 

Others 23 (31.94) 52 (33.77) 76 (43.43) 159 (37.66) 

Missing   2 (1.14) 2 (0.50) 

Religion     

Roman Catholic 46 (63.89) 130 (84.32) 143 (82.66) 319 (79.95) 

Non-Roman Catholic 26 (36.11) 24 (15.58) 30 (17.14) 80(19.95) 

Missing   2 (1.14) 2 (0.50) 

Proximity to the Coast     

< 1 km 56 (77.78) 105 (68.18) 134 (76.57) 
295 (73.57) 

> 1 km 7 (9.72) 31 (20.13) 22 (12.57) 60 (14.96) 

Missing 9 (12.50) 18 (11.69) 18 (10.86) 45 (11.47) 

Cigarette Smoker     

No 42 (58.33) 85 (55.19) 114 (65.14) 241 (60.10) 

Yes 30 (41.67) 69 (44.81) 61 (34.86) 160 (39.90) 

Liquor Drinker     

No 29 (40.28) 58 (37.66) 77 (44.00) 164 (40.90) 

Yes 43 (59.72) 96 (62.34) 98 (56.00) 237 (59.10) 
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(Table 2, Figure 2). Women had lower mean MCS-12 scores than men (46.6 ± 7.98 vs. 48.4 ± 8.59, P = 0.04), 157 

and participants aged 60–90 scored lower than those aged 19–29 (44.3 ± 8.09 vs. 48.4 ± 8.06, P = 0.03). PCS-12 158 

scores were lower in Puerto Princesa City (46.1 ± 5.97) than in Aborlan (49.6 ± 4.45) and Taytay (49.8 ± 5.18, P 159 

< 0.01). Scores were also lower among Visayans (47.4 ± 5.83) than among Cuyonon (49.4 ± 5.41) or “Others” 160 

(48.7 ± 5.51, P = 0.02). 161 

Table 2. Health-related quality of life among adults in coastal communities of Palawan, Philippines, presenting the mean, 162 

standard deviation, and range of the physical component summary (PCS-12) and mental component summary (MCS-12) from 163 

the SF-12, disaggregated by socio-demographic characteristics. †Significant difference in means. 164 

 165 

Predictors 

Physical Composite Scale (PCS-12) Mental Composite Scale (MCS-12) 

n 
Mean  

SD 

Min / 

Max 
P-value n Mean  SD 

Min / 

Max 
P-

value 

Gender         

Male 158 48.4  5.59 30.6 / 60.1 
0.91 

158 48.4  8.59 28.0 / 67.7 
0.04† 

Female 234 48.3  5.50 29.5 / 59.4 235 46.6  7.98 29.1 / 66.5 

Age Group         

Age 19-29 53 47.9  6.16 33.8 / 60.1 

0.35 

54 48.4  8.06 33.8 / 64.4 

0.03† 

Age 30-39 93 48.1  5.26 35.8 / 58.0 93 48.1  8.34 28.0 / 65.6 

Age 40-49 104 49.3  5.67 32.4 / 59.3 104 47.8  8.37 32.3 / 67.7 

Age 50-59 79 47.9  5.97 30.6 / 57.9 79 47.5  8.05 29.0 / 66.5 

Age 60-90 61 47.7  5.38 29.5 / 56.0 61 44.3  8.09 29.1 / 66.2 

Study Site         

Puerto Princesa City 150 46.1  5.97 29.5 / 58.5 

 0.00† 

150 48.6  8.04 30.4 / 66.5 

0.03† Aborlan 69 49.6  4.45 40.4 / 59.3 69 47.3  7.88 28.0 / 64.4 

Taytay 173 49.8  5.18 30.6 / 60.1 174 46.2  8.48 29.0 / 67.7 

Education         

Elementary 155 47.8  5.81 29.5 / 59.3 

0.09 

155 46.9  7.57 29.1 / 66.2 

0.54 Secondary 180 48.9  5.32 30.6 / 60.1 182 47.3  8.77 28.0 / 67.7 

Tertiary 52 47.4  6.30 33.2 / 57.6 52 48.4  8.63 35.3 / 65.6 

Marine-based Income         

Poor (< PhP 9,520) 246 48.6  5.52 29.5 / 59.4 

0.23 

245 47.6  8.43 28.0 / 67.7 

0.90 
Low Income (PhP 9,520-

19,040) 
103 47.5  6.02 

33.0 / 60.1 
103 47.2  8.00 

29.1 / 66.5 

Middle-Upper Income (> 

PhP 19,040) 
25 48.2  6.16 

32.4 / 57.6 
25 47.1  8.87 

29.0 / 63.1 

Ethnicity         

Visayan 164 47.4  5.83 29.5 / 59.4 

0.02† 

154 47.7  8.71 28.0 / 67.7 

0.81 Cuyonon 77 49.4  5.41 33.2 / 58.7 79 47.5  8.45 29.0 / 66.2 

Others 149 48.7  5.51 30.6 / 60.1 139 47.1  7.84 29.1 / 66.5 

Religion         

Roman Catholic 310 48.4  5.74 29.5 / 60.1 
0.58 

311 47.6  8.32 28.0 / 67.7 
0.17 

Non-Roman Catholic 80 48.0  5.41 33.0 / 58.3 80 46.2  8.10 29.0 / 66.5 

Proximity to the Coast         

< 1 km 285 48.3  5.81 29.5 / 60.1 
0.38 

288 47.2  8.30 28.0 / 67.7 
0.07 

> 1 km 58 47.6  5.66 32.4 / 56.5 58 49.4  8.54 34.4 / 66.5 

Cigarette Smoker         

Yes 235 48.2  5.93 32.4 / 58.7 
0.73 

235 46.8  7.87 29.0 / 67.7 
0.16 

No 157 48.4  5.22 29.5 / 60.1 158 48.1  8.79 28.0 / 66.5 

Liquor Drinker         

Yes 230 48.5  5.65 30.6 / 60.1 
0.47 

230 47.4  7.93 28.0 / 65.6 
0.85 

No 162 48.1  5.67 29.5 / 59.4 162 47.2  8.74 29.1 / 67.7 
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 167 

 168 

169 

 170 
Figure 2. Distribution of the sampled data and statistical tests of mean differences in physical component summary (PCS-12) 171 

and mental component summary (MCS-12) scores across socio-demographic groups among adults in coastal communities in 172 

Palawan, Philippines. 173 

In the final PCS-12 model (Table 3), study site was the strongest predictor: residents of Aborlan (i = 174 

3.55, t = 4.44, P < 0.001) and Taytay (I = 3.79, t = 6.08, P < 0.001) reported higher PCS-12 scores than residents 175 

of Puerto Princesa City. Secondary education was marginally associated with higher PCS-12 scores compared 176 
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with elementary education (I = 1.17, t = 1.94, P = 0.05). No other socio-demographic variables retained 177 

significance in the final PCS-12 model. 178 

Table 3. Summary of the physical component summary (PCS-12) and mental component summary (MCS-12) health models 179 

for adults in coastal communities in Palawan, Philippines. † Indicates the reference category. 0, I, SE, and AIC denote y-180 

intercept, regression coefficient, standard error, and the AIC as an unbiased estimator of predictive accuracy. †† Marks 181 

significant association (P < 0.05). 182 

Predictors i (0) SE t-value 
P-value 

(variable) 

Adj. R-

squared 
AIC 

P-value 

(model) 

PCS-12        

(Intercept) (45.58) 0.57 79.65 0.00†† 

0.10 1569.78 0.00†† 

Study Site [Puerto Princesa City†]     

Aborlan 3.55 0.80 4.44 0.00†† 

Taytay 3.79 0.62 6.08 0.00†† 

Education [Elementary†]     

Secondary 1.17 0.61 1.94 0.05†† 

Tertiary -0.98 0.90 -1.10 0.27 

MCS-12        

(Intercept) (52.19) 1.68 31.10 0.00†† 

0.04 1260.17 0.00†† 

Gender [Male†]     

Female -2.06 1.43 -0.33 0.02†† 

Age Group [Age 19-29†]     

Age 30-39 -0.63 1.43 -0.44 0.66 

Age 40-49 -1.38 1.41 -0.98 0.33 

Age 50-59 -1.28 1.49 -0.86 0.39 

Age 60-90 -5.05 1.67 -3.14 0.00†† 

Religion [Roman Catholic†]     

Non-Roman Catholic -1.55 1.05 -1.47 0.14 

Proximity to the Coast [> 1 km†]     

< 1 km 1.99 1.19 -1.67 0.10 
 

 183 

For mental health, gender and age were significant predictors in the final MCS-12 model. Women had 184 

lower MCS-12 scores than men (i = −2.06, t = −2.51, P < 0.05), and respondents aged 60–90 had lower mental 185 

health scores compared with the reference group aged 19–29 (I = −5.05, t = −3.14, P < 0.01). Other variables, 186 

including religion and proximity to the coast, were retained in the model but did not reach statistical significance. 187 

These results indicate that study site and education level were associated with physical health, whereas gender 188 

and older age were the primary predictors of mental health in this coastal population. The models explained a 189 

modest proportion of variance in HRQoL (Adj. R² = 0.10 for PCS-12, P < 0.001; Adj. R² = 0.04 for MCS-12, P < 190 

0.001), indicating that substantial variation in physical and mental health remained unexplained by the socio-191 

demographic variables included in the models. 192 

Self-Reported Accidents and Health Outcomes 193 

Exploratory factor analysis of self-reported health items revealed three distinct domains: directly marine-194 

related accidents, muscle aches, and infections and skin diseases. The factor structure demonstrated strong 195 



Cayetano et al.: Health and marine risks in coastal Palawan 

 

 
The Palawan Scientist. 18(Special Issue 1):in press 

©2026 Western Philippines University 

 

reliability, with Cronbach’s α ranging from 0.844 to 0.949, and correlations between factors ranging from r = 196 

0.293 to r = 0.830. Sampling adequacy was excellent (KMO = 0.92), and Bartlett’s test was significant, indicating 197 

that the correlation matrix was suitable for factor analysis (χ² = 14,068.2, P < 0.05). 198 

Descriptive statistics indicated that directly marine-related accidents were generally rare among 199 

participants (mean  standard deviation = 1.12  0.35; Table 4). When accidents did occur, 22.7% of respondents 200 

reported cuts or stings, 2.5% with no parasitic infections, 8.0% experienced near-drowning events, 11.5% 201 

disclosed diving-related problems, and 16.0% experienced sunburn or sunstroke. Muscle aches (1.46  0.59) were 202 

more commonly reported, with 49.6% reporting fever or headache, 71.1% experiencing leg cramps, and 49.6% 203 

with other body pains. Infections and skin diseases (1.28  0.56) affected 24.7–53.4% of respondents, with 204 

vomiting, diarrhea, or stomach ache reported by 24.7%, ear problems by 7.2%, eye problems by 18.4%, new skin 205 

issues by 11.5%, urinary tract infections by 27.4%, and breathing difficulties by 7.5%. 206 

Table 4. Descriptive statistics for Section 4, Question 5 of the Blue Communities Project survey, summarizing marine-related 207 

health risks among adults in coastal communities of Palawan, Philippines. 208 

 209 

Binary logistic regression identified socio-demographic predictors of self-reported accidents and health 210 

outcomes. Women had higher odds of marine-related accidents than men (OR = 2.07; 95% CI: 1.87–2.54; Table 211 

Marine environment and health and 

well-being 

 

Mean  

Standard 

Deviation 

Response frequencies (Valid %) (N = 401) 

No 

Yes – but did 

not talk to 

health worker 

Yes + talked 

to health 

worker 

Don’t 

know/Prefer 

not to answer 

Directly marine-related accidents 1.12  0.35     

Got cut/stung/bitten by something 

in/by the water  
1.28  0.53 

295 (73.57) 91 (22.69) 12 (2.99) 3 (0.75) 

Picked up a parasite from the 

sand/water  
1.01  0.19 

386 (96.26) 10 (2.49)  5 (1.25) 

Got into difficulties in water/came 

close to drowning 
1.07  0.30 

369 (92.02) 27 (6.73) 2 (0.50) 3 (0.75) 

Had diving-related problems (e.g., 

decompression sickness/the bends  
1.10  0.37 

355 (88.53) 37 (9.23) 4 (1.0) 5 (1.25) 

Got sunburn/sunstroke at the sea/on 

the beach 
1.15  0.38 

337 (84.04) 60 (14.96) 1 (0.75) 3 (0.75) 

Muscle aches 1.46  0.59     

Had fever/headache 1.58  0.66 199 (49.63) 163 (40.65) 36 (8.98) 3 (0.75) 

Had cramps in legs or other areas 1.26  0.51 285 (71.07) 103 (25.69) 5 (1.25) 8 (2.00) 

Other muscular/body pains 1.53  0.59 199 (49.63) 182 (45.39) 17 (4.24) 3 (0.75) 

Infections and Skin diseases 1.28  0.56     

Vomiting, diarrhoea, or stomach ache 1.41  0.66 263 (65.59) 99 (24.69) 35 (8.73) 4 (1.00) 

Had earache or discharge from ears 1.12  0.42 357 (89.03) 29 (7.23) 11 (2.74) 4 (1.00) 

Had red, painful eyes or discharge 

from eyes 
1.22  0.49 

313 (78.05) 74 (18.45) 10 (2.49) 4 (1.00) 

Had a new skin problem (e.g., 

itchy/allergic reaction) 
1.18  0.50 

335 (83.54) 46 (11.47) 16 (3.99) 4 (1.00) 

Had a urinary tract infection 1.61  0.79 214 (53.37) 110 (27.43) 70 (17.46) 7 (1.75) 

Had breathing difficulties/infection 1.16  0.51 345 (86.03) 30 (7.48) 20 (4.99) 6 (1.50) 
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5). Respondents in the lowest income group (poor marine-based) were more likely to report infections and skin 212 

diseases than those in the low or middle–upper income groups (OR = 1.87; 95% CI: 1.22–3.86). No significant 213 

associations were found for age, education, ethnicity, religion, coastal proximity, smoking, or alcohol use. Model 214 

performance was strong for marine-related accidents and infections and skin diseases (93% accuracy for both), 215 

while the muscle aches model showed moderate accuracy (65%) (Figure 3). Accuracy was calculated at the ROC-216 

derived optimal probability cutoff, with AUC values indicating overall model discrimination. 217 

Table 5. Binary logit models (exponentiated odds ratios, OR, 95% CI) for socio-demographics, directly marine-related 218 

accidents, muscle aches, and infections and skin diseases, summarizing marine-related health risks among adults in coastal 219 

communities of Palawan, Philippines. † Indicates the reference category. †† Marks variables whose odds-ratio confidence 220 

intervals exclude 1.0, indicating statistical significance (P < 0.05). 221 

Predictors 

Directly marine-related 

accidents  
Muscle aches 

Infections and Skin 

diseases 

OR (CI) OR (CI) OR (CI) 

(Intercept) 2.09 (1.22, 2.52)† 2.52 (0.41, 4.65) 1.89 (1.33, 2.76)† 

Gender    

Male†    

Female 2.07 (1.87, 2.54)†† 1.39 (0.39, 2.76) 1.32 (0.42, 3.54) 

Age Group    

Age 19-29†    

Age 30-39 1.32 (0.89, 2.87) 1.31 (0.98, 2.76) 0.86 (0.02, 1.91) 

Age 40-49 0.75 (0.01, 1.69) 1.38 (0.61, 2.95) 0.94 (0.21, 2.53) 

Age 50-59 0.52 (0.04, 1.97) 0.62 (0.03, 2.45) 0.20 (0.05, 1.75) 

Age 60-90 1.63 (0.98, 3.92) 1.41 (0.87, 2.75) 1.32 (0.53, 3.26) 

Study Site   

Puerto Princesa City†    

Aborlan 0.94 (0.04, 1.76) 1.65 (0.24, 2.74) 1.45 (0.53, 4.69) 

Taytay 1.72 (0.45, 2.64) 0.30 (0.02, 2.11) 1.69 (0.73, 3.21) 

Education    

Elementary†    

Secondary 1.87 (0.58, 2.79) 0.64 (0.09, 1.96) 0.42 (0.11, 2.63) 

Tertiary 1.73 (0.49, 2.87) 0.53 (0.20, 1.93) 1.43 (0.85, 4.87) 

Marine-based Income    

Poor (< PhP 9,520) 2.97 (0.35, 3.74) 0.87 (0.21, 3.75) 1.87 (1.22, 3.86)†† 

Low Income (PhP 9,520-

19,040) † 
   

Middle-Upper Income (> PhP 

19,040) 
1.52 (0.76, 6.89) 2.87 (0.69, 3.87) 3.52 (0.75, 5.57) 

Ethnicity    

Visayan 1.75 (0.65, 2.91) 1.72 (0.54, 2.86) 1.51 (0.61, 3.75) 

Cuyonon 2.55 (0.85, 5.84) 2.91 (0.53, 3.87) 1.54 (0.54, 4.82) 

Others†    

Religion    

Roman Catholic†    

Non-Roman Catholic 1.66 (0.74, 4.29) 2.86 (0.31, 5.47) 2.82 (0.50, 4.84) 

Proximity to the Coast    

> 1 km†    

< 1 km 2.84 (0.74, 5.95) 1.72 (0.54, 2.48) 1.98 (0.54, 3.81) 

Cigarette Smoker   

No 1.64 (0.75, 3.91) 0.98 (0.02, 2.53) 1.51 (0.92, 4.61) 

Yes†    

Liquor Drinker   

No 2.29 (0.41, 4.46) 1.21 (0.74, 2.64) 1.84 (0.65, 4.76) 
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Yes†    

Null deviance (DF) 261.45 (400) 377.57 (400) 206.66 (400) 

Akaike Information Criterion 267.34 401.30 254.21 

N 401 401 401 

 222 

 223 

 224 

 225 

 226 

Figure 3. Plot of area under the receiver operating characteristic (ROC) curve (AUC) as a measure of classifier performance 227 

for the three binary logit models: (A) directly marine-related diseases; (B) muscle aches; and (C) infections and skin diseases. 228 

Optimal Cutoff values plotted against the accuracy of the three models: (D) directly marine-related diseases; (E) muscle aches; 229 

and (F) infections and skin diseases. 230 

DISCUSSION 231 

Characteristics of the Study Population 232 

The study sample consisted predominantly of middle-aged coastal residents with low income and limited 233 

educational attainment, characteristics that are recognized as socioeconomic factors increasing vulnerability to 234 

occupational and environmental health risks in Philippine fishing communities (De Guzman et al. 2021; Labayo 235 
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and Preña 2021). The high proportion of households living below the poverty threshold also indicates limited 236 

economic capacity among the study population. With incomes below PHP 9,520/month, households may face 237 

constraints in meeting food and other basic needs, potentially affecting the quantity, diversity, and types of foods 238 

they can afford. Although dietary intake was not directly assessed in the present study, these economic constraints 239 

provide important context for understanding the broader socioeconomic vulnerability of coastal households. 240 

Structural factors such as persistent poverty, constrained healthcare access, and environmental exposures may 241 

contribute to HRQoL and vulnerability to occupational hazards, although in the present study, self-reported 242 

accidents and health outcomes were largely unrelated to most socio-demographic factors except for gender and 243 

low income (for infections and skin diseases). Similar associations between income instability and reduced 244 

psychosocial well-being have been reported in artisanal fishing communities in Aklan during the COVID-19 245 

pandemic (Maliao et al. 2023), highlighting the potential role of structural determinants in shaping health 246 

outcomes even when not detected in cross-sectional self-reports. 247 

One of the clearest findings is the lower physical health status of respondents in Puerto Princesa City 248 

compared with those in Aborlan and Taytay. Mean PCS-12 scores were 46.1 in Puerto Princesa, compared with 249 

49.6 in Aborlan and 49.8 in Taytay, and study site remained the strongest predictor in the final PCS-12 model. 250 

This pattern suggests that differences in the local context of the three study sites may be relevant to physical health. 251 

Puerto Princesa represents the more urban setting among the three study sites, whereas Aborlan and Taytay are 252 

comparatively less urbanized coastal settings. Such differences may shape the types and intensity of livelihood 253 

activities, daily mobility, occupational demands, and environmental exposures experienced by coastal residents. 254 

The lower PCS-12 scores in Puerto Princesa may therefore reflect the combined influence of coastal livelihood 255 

demands and the pressures associated with an urban coastal environment. However, occupation type, workload, 256 

commuting, environmental exposure, and access to preventive health services were not directly measured in this 257 

study; these mechanisms therefore remain plausible explanations rather than demonstrated causes of the observed 258 

site difference. 259 

Gender and age-related livelihood roles shape health risks in coastal fishing communities. Women, often 260 

described as “invisible producers of fishing sector,” are typically engaged in gleaning, processing, and household 261 

labor, which increases their exposure to waterborne hazards and occupational risks due to prolonged contact with 262 

marine environments, manual handling of seafood, and limited access to protective equipment or healthcare 263 

(Rubin 2021). Older adults showed reduced physical and mental health, reflecting cumulative vulnerability from 264 

aging, repeated environmental hazards, the physical demands of fishing, and heightened climate-risk perceptions 265 
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(Alcantara et al. 2023). These patterns mirror global evidence that older populations in coastal and small-island 266 

settings experience disproportionate health risks due to climate variability, extreme events, and fragile health 267 

systems (Balikuddembe et al. 2024; Prina et al. 2024), further exacerbated by repetitive manual labor and limited 268 

occupational safety and health measures (Agyekum et al. 2025). 269 

Health-Related Quality of Life and Marine-Related Health Risks 270 

The present findings indicate that health risks in the Palawan coastal communities are multidimensional, 271 

encompassing marine accidents, musculoskeletal complaints, and infections and skin conditions. These patterns 272 

are consistent with the broader understanding that coastal fishing communities experience overlapping 273 

occupational, environmental, socio-economic, and socio-cultural pressures (King et al. 2015; Rezaee et al. 2016). 274 

Physical strain arises from repetitive, labor-intensive tasks such as hauling nets, boat maintenance, and heavy 275 

lifting, leading to cumulative musculoskeletal stress and chronic pain (Laraqui et al. 2024). Limited occupational 276 

safety measures in the Philippines exacerbate these risks (Sibulan and Reyes 2023; Cadiz et al. 2024), while 277 

constrained healthcare access in coastal areas prolongs recovery from injuries and increases long-term disability 278 

(Iqbal 2019; Dahlui et al. 2020). In the present study, musculoskeletal complaints were the most frequently 279 

reported health concern, particularly leg cramps and other body pains. Musculoskeletal disorders are similarly 280 

common among fishers elsewhere, where repetitive labor, heavy lifting, and awkward postures are recognized 281 

contributors (Nørgaard Remmen et al. 2020). While this quantitative approach captures prevalence and clustering, 282 

future research employing qualitative methods is warranted to explore why certain groups experience specific 283 

risks, the context of exposure, and the mechanisms linking occupational activities to physical and mental health 284 

outcomes. 285 

Mental health also varied across demographic groups in the present study. Women had lower MCS-12 286 

scores than men, while respondents aged 60–90 years had lower scores than those aged 19–29 years. These 287 

differences may reflect the combined demands associated with livelihood and household responsibilities among 288 

women and the cumulative effects of aging among older coastal residents. Women in fishing communities may 289 

experience a dual burden of physically demanding livelihood activities and household responsibilities, which can 290 

amplify psychosocial stress and restrict opportunities for recovery (Rodríguez-Romero et al. 2013). Aging may 291 

similarly increase vulnerability through the cumulative effects of prolonged labor, environmental exposure, and 292 

potential social isolation (Noto 2023). High-dependence fisheries can expose households to additional stressors, 293 

including resource competition, seasonal variability, and socioeconomic pressures, which have been associated 294 

with anxiety and depression in artisanal fishing populations (Rodrigues et al. 2004; Bastos and Petrere 2010). 295 
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The present findings highlight that occupational health risks in small-scale fisheries are multidimensional, 296 

encompassing marine accidents, musculoskeletal complaints, and infections and skin conditions (Alayyannur et 297 

al. 2023). Although marine-related accidents were relatively uncommon, women had more than twice the odds of 298 

reporting these accidents compared with men (OR = 2.07; 95% CI: 1.87–2.54), reflecting possible gendered 299 

differences in exposure to ergonomic, chemical, and biological hazards inherent to coastal livelihoods (Halder et 300 

al. 2024). Musculoskeletal complaints appear to result from cumulative microtrauma and repetitive labor, with 301 

minimal variation across socio-demographic groups, suggesting that these burdens are pervasive and warrant 302 

universal ergonomic and workload interventions. Infections and skin conditions were concentrated among lower-303 

income participants, emphasizing the interaction between socioeconomic disadvantage and 304 

occupational/environmental exposures, including prolonged wet conditions, saltwater contact, and UV exposure 305 

(Alayyannur et al. 2023; Halder et al. 2024). Other socio-demographic factors, such as age, education, and coastal 306 

proximity, were not predictive, reinforcing that gender and income are the principal determinants of vulnerability 307 

(Guillot-Wright et al. 2025).  308 

These findings have practical implications for coastal public health in Palawan. The observed differences 309 

in HRQoL across study sites, lower mental health scores among women and older adults, higher odds of marine-310 

related accidents among women, and greater odds of infections and skin diseases among participants in the poorest 311 

marine-based income group suggest the need for targeted rather than uniform health interventions. Community-312 

based occupational health initiatives could incorporate gender-responsive safety measures, ergonomic support, 313 

health education, early recognition of musculoskeletal and skin conditions, and accessible referral pathways to 314 

primary healthcare services (WHO 2011, 2017, 2019). Such approaches are particularly relevant in geographically 315 

isolated and disadvantaged communities in the Philippines, where differences in health-worker availability, 316 

workload, geographic access, and local health-system capacity can affect the delivery of primary care (Parial et 317 

al. 2024). Philippine evidence from marine-based livelihoods also demonstrates the importance of recognizing 318 

occupational health hazards and developing context-specific measures to reduce work-related health risks 319 

(Dumilag et al. 2024). 320 

Addressing these health concerns will require coordination between local governments, primary 321 

healthcare providers, fisheries and environmental agencies, and the communities themselves. Evidence from 322 

geographically isolated and disadvantaged communities in the Philippines suggests that local health-system needs 323 

vary by context and require coordination among the Department of Health, local government units, and health 324 

facilities (Parial et al. 2024). For coastal communities, this could include linking occupational health activities 325 
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with primary healthcare, environmental health measures, and social protection, particularly where health risks are 326 

closely tied to livelihood conditions. 327 

This study is constrained by its relatively small sample, use of non-local SF-12 scoring norms, and 328 

reliance on self-reported data that may reflect cultural or situational bias. The reliance on self-reported accidents 329 

and health outcomes may have introduced recall and reporting bias, particularly for previous marine-related 330 

incidents and health conditions. In addition, the use of convenience sampling may have introduced selection bias 331 

because participation depended on respondents’ availability and willingness to participate, which may limit the 332 

generalizability of the findings beyond the study communities. Its cross-sectional design also limits causal 333 

interpretation. Despite these constraints, the findings provide an initial empirical baseline for understanding 334 

HRQoL, musculoskeletal complaints, and infection risks in coastal Palawan fishing communities. 335 

FUNDING  336 

Supported by the Global Challenges Research Fund (GCRF) via UKRI (Grant NE/P021107/1) under the 337 

Blue Communities Programme. 338 

GENERATIVE AI STATEMENT 339 

Generative AI (Grammarly) was used only for minor language editing. All ideas, analyses, and 340 

interpretations are the authors’ own. 341 

ETHICAL CONSIDERATIONS 342 

Approved by the Philippine National Ethics Committee (2-19-002-Creencia-Blue) and the University of 343 

Exeter Medical School Ethics Committee (May19/B/1985). 344 

DECLARATION OF COMPETING INTEREST 345 

The authors declare no competing interests. 346 

ACKNOWLEDGMENTS   347 

We thank the Blue Communities staff for their support in data collection, the coastal communities of 348 

Palawan for their invaluable cooperation, and Dr. Mathew White for his critical insightful feedback and guidance, 349 

and the two external reviewers for their constructive comments and recommendations, which helped improve the 350 

manuscript.  351 

 352 

REFERENCES 353 

Agyekum TP, Vidda S, Odoom MA, Darko E, Opoku FJ, Donkoh LB, Opoku-Yeboah AD, Issah I, Osae-Nyarko L, Boadu EA, and others. 354 
2025. Occupational accidents among fisherfolks in the Western Region of Ghana: a cross-sectional study. BMC Public Health. 355 
25(1):3175. https://doi.org/10.1186/s12889-025-24168-z  356 

https://doi.org/10.1186/s12889-025-24168-z


Cayetano et al.: Health and marine risks in coastal Palawan 

 

 
The Palawan Scientist. 18(Special Issue 1):in press 

©2026 Western Philippines University 

 

Alayyannur PA, Ramdhan DH, Tejamaya M. 2023. The health and safety of being fishermen: a systematic review. Journal of the Pakistan 357 
Medical Association. 73(2):S182–S188. https://doi.org/10.47391/JPMA.Ind-S2-40  358 

Alcantara LB, Creencia LA, Madarcos JRV, Madarcos KG, Jontila JBS, Culhane F. 2023. Climate change awareness and risk perceptions in 359 
the coastal marine ecosystem of Palawan, Philippines. UCL Open Environment. 5:1-22. 360 
https://doi.org/10.14324/111.444/ucloe.000054  361 

Al-Shehri AH, Taha AZ, Bahnassy AA, Salah M. 2008. Health-related quality of life in type 2 diabetic patients. Annals of Saudi Medicine. 362 
28(5):352–360. https://doi.org/10.5144/0256-4947.2008.352 363 

Asthana S, Gibson A. 2021. Analysis of coastal health outcomes. Chief Medical Officer Annual Report. Health in Coastal Communities. pp. 364 
189-208. https://pearl.plymouth.ac.uk/pms-research/972  365 

Balikuddembe JK, Zheng Y, Prisno DEL, Stodden R. 2024. Impact of climate-induced floods and typhoons on geriatric disabling health among 366 
older Chinese and Filipinos: a cross-country systematic review. BMC Geriatrics. 24(1):320. https://doi.org/10.1186/s12877-024-367 
04855-z  368 

Bastos GC, Petrere M Jr. 2010. Small-scale marine fisheries in the municipal district of Florianópolis, Santa Catarina, Brazil. Brazilian Journal 369 
of Biology. 70(4):947–953. https://doi.org/10.1590/S1519-69842010000500005  370 

Burholt V, Nash P. 2011. Short Form 36 (SF-36) health survey questionnaire: Normative data for Wales. Journal of Public Health. 33(4):587–371 
603. https://doi.org/10.1093/pubmed/fdr006 372 

Cadiz AP, Sanchez BG, Evangelista EV. 2024. Exploring the vulnerability of small-scale fisherfolks in selected barangays. Journal of 373 
Environmental Science and Sustainable Development. 7(1):496–511. https://doi.org/10.7454/jessd.v7i1.1235  374 

Canlas JS, Mula MJ. 2021. DA-SAAD’s contribution to Philippines’ poverty reduction: An analysis. Special Area for Agricultural 375 
Development 2017–2022. [accessed 2021 Jul 15]. https://saad.da.gov.ph/2021/01/da-saads-contribution-to-philippines-poverty-376 
reduction-an-analysis.  377 

Dahlui M, Azzeri A, Zain MA, Mohd Noor MI, Jaafar H, Then AYH, Suhaimi J, Kari F, Creencia LA, Madarcos JR, and others. 2020. Health 378 
status, healthcare utilisation, and quality of life among coastal communities in Sabah: Protocol of a population-based survey. 379 
Medicine. 99(37):e22067. https://doi.org/10.1097/MD.0000000000022067  380 

Dayrit M, Lagrada L, Picazo O, Pons M, Villaverde M. 2018. Philippines health system review 2018. Health Systems in Transition. 8(2). 381 
https://iris.who.int/handle/10665/274579  382 

De Guzman AB, Sumalde ZM, Rance GMS, Colance MDB, Ponce MFV. 2021. Contribution of gleaning fisheries to food security and nutrition 383 
of poor coastal communities in the Philippines. Journal of Environmental Science and Management. SI-1:58-71.  384 
https://doi.org/10.47125/jesam/2019_sp1/06  385 

Demakakos P, Nazroo J, Breeze E, Marmot M. 2008. Socioeconomic status and health: The role of subjective social status. Social Science 386 
and Medicine. 67(2):330–340. https://doi.org/10.1016/j.socscimed.2008.03.038 387 

Dumilag RV, Calaminos FP, Malto MAD, Capacio IT, Malto AD, Tagal SRB, Pacudan EJP, Salansang MVG, Olipany RD, Mintu CB, Aguirre 388 
MLC, Gerardo JPZ, Ruiz CFC. 2024. Occupational health hazards of seaweed farming in Sorsogon, the Philippines. Philippine 389 
Journal of Science. 153(6A):2033–2041. https://doi.org/10.56899/153.6A.06  390 

Fleming L, Creencia LA, Gerwick WH, Goh HC, Gribble MO, Maycock B, Solo-Gabriele H, editors. 2023. Oceans and human health: 391 
opportunities and impacts, 2nd edition. Cambridge: Academic Press.  392 

Fleming LE, Depledge M, Bouley T, Britton E, Dupont S, Eatock C, Garside R, Heymans JJ, Kellett P, Lloret J, and others. 2021. The ocean 393 
decade—opportunities for oceans and human health programs to contribute to public health. American Journal of Public Health. 394 
111(5):808–811. https://doi.org/10.2105/AJPH.2021.306229  395 

Fleming LE, Landrigan PJ, Ashford OS, Whitman EM, Swift A, Gerwick WH, Heymans JJ, Hicks CC, Morrissey K, White MP, and others. 396 
2024. Enhancing human health and wellbeing through sustainably and equitably unlocking a healthy ocean's potential. Annals of 397 
Global Health. 90(1):41. https://doi.org/10.5334/aogh.4471   398 

Guillot-Wright S, Wang LK, Figueira BT, Jones MO, Maredia R, Kichili N. 2025. Social determinants of occupational injuries among US-399 
based commercial fishermen: a systematic review. International Journal for Equity in Health. 24(1):25. 400 
https://doi.org/10.1186/s12939-024-02363-5  401 

Gupta R, Day CN, Tobin WO, Crowson CS. 2021. Understanding the effect of categorization of a continuous predictor with application to 402 
neuro-oncology. Neuro-Oncology Practice. 9(2):87–90. https://doi.org/10.1093/nop/npab049  403 

Halder CE, Das PP, Rahman SMT, Bhoumick LC, Tassdik H, Hasan MA, Mithun SN. 2024. Occupational hazards and risks among women 404 
in fisher communities in Cox’s Bazar and Chattogram, Bangladesh. PLoS One. 19(7):e0297400. 405 
https://doi.org/10.1371/journal.pone.0297400  406 

Hjorthen SL, Sund ER, Kjørholt AT, Engevold MH, Krokstad S. 2021. Public health in restructuring coastal communities: Generational trends 407 
in self-rated health following the decline in small-scale fishing. The HUNT study, Norway. Journal of Rural Studies. 88:307-316. 408 
https://doi.org/10.1016/j.jrurstud.2021.08.013 409 

Iqbal MH. 2019. Disparities of health service for the poor in coastal areas: Does universal health coverage reduce disparities? Journal of 410 
Market Access and Health Policy. 7(1):1575683. https://doi.org/10.1080/20016689.2019.1575683  411 

King T, Kilpatrick S, Willis K, Speldewinde C. 2015. A different kettle of fish: Mental health strategies for Australian fishers and farmers. 412 
Marine Policy. 60:134–140. https://doi.org/10.1016/j.marpol.2015.06.013  413 

Kılıç AF. 2020. Exploratory factor analysis with R software. Anadolu University Journal of Education Faculty. 4(3):276–293. 414 
Kramer R, Herrera J, Fitzgerald R, Moody J, Owens A, Pender M, Ravelomanantsoa NAF, Regula L, Tortosa P, Nunn C. 2019. Biodiversity, 415 

land use change, and human health in northeastern Madagascar: An interdisciplinary study. Lancet Planetary Health. 3:S7. 416 
https://doi.org/10.1016/s2542-5196(19)30150-0 417 

Labayo CP, Preña EM. 2021. Socioeconomic conditions of coastal communities along Albay Gulf, Bicol Region, Philippines. Bicol University 418 
Research and Development Journal. 24(1):54–66. https://10.47789/burdj.mbtcbbgs.20212401.06  419 

Laraqui O, Roland-Lévy C, Ghailan T, El Bouri H, Manar N, Deschamps F, Laraqui CEH. 2024. Musculoskeletal disorders in artisanal and 420 
coastal sector. International Maritime Health. 75(1):1–9. https://doi.org/10.5603/imh.98470  421 

Lu ZL, Yuan KH. 2010. Welch’s test. In: Salkind NJ, editor. Encyclopedia of research design. Thousand Oaks (CA): Sage. pp. 1620–1623. 422 
https://doi.org/10.13140/RG.2.1.3057.9607 423 

Maliao RJ, Fernandez PR, Subade RF. 2023. Well-being of artisanal fishing communities and children’s engagement in fisheries amidst the  424 
COVID-19 pandemic: A case in Aklan, Philippines. Humanities and Social Sciences Communications. 10:234. 425 
https://doi.org/10.1057/s41599-023-01716-9  426 

Miñarro S, Selim S, Galbraith ED. 2022. Does catching more fish increase the subjective well-being of fishers? Insights from Bangladesh. 427 
Ambio. 51:1673–1686. https://doi.org/10.1007/s13280-021-01698-5  428 

https://doi.org/10.47391/JPMA.Ind-S2-40
https://doi.org/10.14324/111.444/ucloe.000054
https://doi.org/10.5144/0256-4947.2008.352
https://pearl.plymouth.ac.uk/pms-research/972
https://doi.org/10.1186/s12877-024-04855-z
https://doi.org/10.1186/s12877-024-04855-z
https://doi.org/10.1590/S1519-69842010000500005
https://doi.org/10.1093/pubmed/fdr006
https://doi.org/10.7454/jessd.v7i1.1235
https://saad.da.gov.ph/2021/01/da-saads-contribution-to-philippines-poverty-reduction-an-analysis
https://saad.da.gov.ph/2021/01/da-saads-contribution-to-philippines-poverty-reduction-an-analysis
https://doi.org/10.1097/MD.0000000000022067
https://iris.who.int/handle/10665/274579
https://doi.org/10.47125/jesam/2019_sp1/06
https://doi.org/10.1016/j.socscimed.2008.03.038
https://doi.org/10.56899/153.6A.06
https://doi.org/10.2105/AJPH.2021.306229
https://doi.org/10.5334/aogh.4471
https://doi.org/10.1186/s12939-024-02363-5
https://doi.org/10.1093/nop/npab049
https://doi.org/10.1371/journal.pone.0297400
https://doi.org/10.1016/j.jrurstud.2021.08.013
https://doi.org/10.1080/20016689.2019.1575683
https://doi.org/10.1016/j.marpol.2015.06.013
https://doi.org/10.1016/s2542-5196(19)30150-0
https://10.0.186.173/burdj.mbtcbbgs.20212401.06
https://doi.org/10.5603/imh.98470
https://doi.org/10.13140/RG.2.1.3057.9607
https://doi.org/10.1057/s41599-023-01716-9
https://doi.org/10.1007/s13280-021-01698-5


Cayetano et al.: Health and marine risks in coastal Palawan 

 

 
The Palawan Scientist. 18(Special Issue 1):in press 

©2026 Western Philippines University 

 

Mishra P, Singh U, Pandey CM, Mishra P, Pandey G. 2019. Application of Student's t-test, analysis of variance, and covariance. Annals of 429 
Cardiac Anesthesia. 22(4):407–411. https://doi.org/10.4103/aca.ACA_94_19 430 

MRAG Asia Pacific and Oceana. 2022. The state of fish in nutrition systems in the Philippines. [accessed 2025 Nov 15]. https://ph.oceana.org.  431 
Nørgaard Remmen L, Fromsejer Heiberg R, Høyrup Christiansen D, Herttua K, Berg-Beckhoff G. 2020. Work-related musculoskeletal 432 

disorders among fishermen: a systematic review. Occupational and Environmental Medicine. 78(7):1-8. 433 
https://doi.org/10.1136/oemed-2020-106675  434 

Noto S. 2023. Perspectives on aging and quality of life. Healthcare. 11(15):2131. https://doi.org/10.3390/healthcare11152131  435 
Obligar PI. 2025. Socio-economic condition, challenges, and problems encountered by fisherfolks in marine biodiversity conservation and 436 

protection in Pilar, Capiz. American Journal of Environmental Economics. 4(1):13-20. https://doi.org/10.54536/ajee.v4i1.4288  437 
Pascual J, Pascual G, Nacario MC, Gutierrez FJ. 2026. Barangay health center services in coastal Philippines: Availability, accessibility, and 438 

quality among fisherfolk in Lian, Batangas. Universitas. 2025:8th Research Congress Book of Abstracts. 439 
Parial LLB, Leyva EWA, Siongco KLL, Dones LBP, Bernal ABS, Lupisan JAC, Santos DC, Diamaoden MMC, Bonito SR. 2024. Staffing 440 

and workload in primary care facilities of selected geographically isolated and disadvantaged communities in the Philippines. Acta 441 
Medica Philippina. 58(12):21–34. https://doi.org/10.47895/amp.v58i12.9268    442 

Prina M, Khan N, Akhter Khan S, Caicedo JC, Peycheva A, Seo V, Xue S, Sadana R. 2024. Climate change and healthy ageing: An assessment 443 
of the impact of climate hazards on older people. Journal of Global Health. 14:04101. https://doi.org/10.7189/jogh.14.04101  444 

Republic Act No. 11223 .2019.  Universal Health Care Act. [accessed 2024 Aug 10]. https://www.officialgazette.gov.ph/2019/02/20/republic-445 
act-no-11223/  446 

Resnick B, Nahm ES. 2001. Reliability and validity testing of the revised 12-item Short-Form Health Survey in older adults. Journal of Nursing 447 
Measurement. 9(2):151–161. https://pubmed.ncbi.nlm.nih.gov/11696939/  448 

Rezaee S, Pelot R, Finnis J. 2016. The effect of extratropical cyclone weather conditions on fishing vessel incidents’severity level in Atlantic 449 
Canada. Safety Science. 85:33–40. https://doi.org/10.1016/j.ssci.2015.12.006  450 

Rodrigues MLG, Franco D, Sugahara S. 2004. Climatologia de frentes frias no litoral de Santa Catarina. Revista Brasileira de Geofisica. 451 
22(2):135–151. https://doi.org/10.1590/S0102-261X2004000200004  452 

Rodríguez-Romero B, Pita-Fernández S, Pertega Díaz S, Chouza-Insua M. 2013. Health-related quality of life in women working in the fishing 453 
industry measured through the short-form 36 questionnaire. Gaceta Sanitaria. 27(5):418–424. 454 
https://doi.org/10.1016/j.gaceta.2013.01.011  455 

Rubin KST. 2021. Rendering visibility: The lived experiences of women fisherfolk in the Philippines during the covid-19 pandemic reveal 456 
how invisible they remain in policies and programmes. Samudra Report. 86:15–19. 457 

Sarkar SK, Midi H. 2010. Importance of assessing the model adequacy of binary logistic regression. Journal of Applied Sciences. 10(6):479–458 
486. https://doi.org/10.3923/jas.2010.479.486  459 

Sibulan KD, Reyes JE. 2023. Ergonomically designed fishing equipment to improve the occupational safety and health among fisherfolks at 460 
Jala-Jala, Rizal. In 13th Annual International Conference on Industrial Engineering and Operations Management. 461 
https://doi.org/10.46254/AN13.20230553  462 

University of Plymouth. 2026). Blue Communities: Building capacity for sustainable interactions with marine ecosystems for the benefit of 463 
coastal communities in Southeast Asia. https://www.plymouth.ac.uk/research/institutes/marine-institute/our-research/blue-464 
communities 465 

Ware JE, Kosinski M, Keller SD. 1996. A 12-item short-form health survey: Construction of scales and preliminary tests of reliability and 466 
validity. Medical Care. 34(3):220–233. https://doi.org/10.1097/00005650-199603000-00003 467 

Weeratunge N, Béné C, Siriwardane R, Charles A, Johnson D, Allison EH, Nayak PK, Badjeck MC. 2013. Small-scale fisheries through the 468 
wellbeing lens. Fish and Fisheries. 15(2):255–279. https://doi.org/10.1111/faf.12016  469 

White MP, Elliott LR, Gascon M, Roberts B, Fleming LE. 2020. Blue space, health and well-being: A narrative overview and synthesis of 470 
potential benefits. Environmental Research. 191:110169. https://doi.org/10.1016/j.envres.2020.110169 471 

Wijayanti WP, Pratomo RA. 2016. Adaptation of social-economic livelihoods in coastal community: The case of Mangunharjo sub-district, 472 
Semarang City. Procedia – Social and Behavioral Sciences. 227:477–484. https://doi.org/10.1016/j.sbspro.2016.06.103   473 

World Health Organization. 2011. Connecting health and labour: What role for occupational health in primary health care? Geneva: World 474 
Health Organization.  475 

World Health Organization. 2017. Protecting workers' health. Geneva: World Health Organization. [accessed 2024 Aug 10]. 476 
https://www.who.int/westernpacific/activities/protecting-workers-health?  477 

World Health Organization. 2019. DOH, WHO highlight need for primary health care in UHC. [accessed 2024 Aug 10], 478 
https://www.who.int/philippines/news/detail/08-04-2019-doh-who-highlight-need-for-primary-health-care-in-uhc?  479 

 480 

ROLE OF AUTHORS: CBC - led conceptualization, data curation, analysis, and manuscript writing; KMLAC - supervised analyses and 481 

revisions; LEF - supervised analyses and revisions; LAC - secured funding.   482 

https://doi.org/10.4103/aca.ACA_94_19
https://ph.oceana.org/
https://doi.org/10.1136/oemed-2020-106675
https://doi.org/10.3390/healthcare11152131
https://doi.org/10.54536/ajee.v4i1.4288
https://doi.org/10.47895/amp.v58i12.9268
https://doi.org/10.7189/jogh.14.04101
https://www.officialgazette.gov.ph/2019/02/20/republic-act-no-11223/
https://www.officialgazette.gov.ph/2019/02/20/republic-act-no-11223/
https://pubmed.ncbi.nlm.nih.gov/11696939/
https://doi.org/10.1016/j.ssci.2015.12.006
https://doi.org/10.1590/S0102-261X2004000200004
https://doi.org/10.1016/j.gaceta.2013.01.011
https://doi.org/10.3923/jas.2010.479.486
https://doi.org/10.46254/AN13.20230553
https://www.plymouth.ac.uk/research/institutes/marine-institute/our-research/blue-communities
https://www.plymouth.ac.uk/research/institutes/marine-institute/our-research/blue-communities
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1111/faf.12016
https://doi.org/10.1016/j.envres.2020.110169
https://doi.org/10.1016/j.sbspro.2016.06.103
https://www.who.int/westernpacific/activities/protecting-workers-health
https://www.who.int/philippines/news/detail/08-04-2019-doh-who-highlight-need-for-primary-health-care-in-uhc

