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Eco-zones upland, lowland and coastal areas  have varying accessibility to resources like water. This 

variability in water sources may influence hygiene and sanitation facilities, and health outcomes like 

diarrheal diseases. This ecological study examined the link between the completeness of Water, 

Sanitation and Hygiene (WaSH) facilities and diarrhea occurrence at the eco-zones of the 

Municipality of Abra de Ilog, Philippines. A total of 418 households served as respondents and mixed 

participatory methods were used. Results showed that the upland eco-zone had the highest 

proportion of households with diarrhea (64.0%) regardless of whether they have complete, 

incomplete or no WaSH facility at all, followed by  coastal (34.6%) and lowland (16.2%) eco-zones. 

More than 60% of households with incomplete facilities  drinking water and handwashing facilities 

only experienced diarrhea. The absence of toilet facilities increases likelihood for diarrheal disease. 

The presence of a complete set of WaSH facilities a potable drinking water source, improved sanitary 

toilet facility and hand-washing facility at each household was important to lower diarrheal disease 

burden. Incomplete WaSH facilities lead to the occurrence of diarrhea irrespective of eco-zone. 

Nonetheless, having incomplete facilities is better than not having any facility at all.  
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I. INTRODUCTION 
 

Ecological zone, or eco-zone is a landscape unit that defines 

an integrated system of communities including its social 

formation and environmental conditions. Eco-zone 

definitions rely on flexible criteria but certain elements such 

as topographic features (e.g. elevation and slope) define 

them and its buffer areas (Izeta, 2016). In Southeast Asia, 

settlements are either classified into lowland, upland or 

highland tribes and coastal communities (SEAMEO, 2012). 

Upland communities are those that thrive in high elevation 

above sea level which depend on upstream freshwater 

sources that are collected from rainfall, stored in various 

amounts for different times and released as runoff by 

watersheds (Shukla, 2004). Lowland and coastal 

communities, on the other hand, lie on low elevation and 

nearly along the coastline. Lowlands and coastal areas rely 

on the supply of water from the surface and underground 

which are supported by the upstream (Besagas et al., 2014). 

Magalhãesa et al. (2011) reported that it is important to 

understand that spatial or geographical variations are 

essential factors influencing disease distribution and 

community characterization.  

   Abra de Ilog (Figure 1), an upland-coastal community, is 

endowed with large but intermittent freshwater sources. 

Shallow and deep wells for drinking are available but only a 

portion of these sources are within the acceptable standards 

for both domestic and irrigation use.  Water sources near the 

coasts are unfit for drinking due to high levels of sodium 

chloride (Abra de Ilog Ecological Profile, 2008). In 2010, 
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32% of population were connected to a faucet either for own 

use or shared, 18.5% still relied on springs and rain (NSO, 

2010) and more than 50% had no access to sanitary toilet 

facilities. This makes the municipality the poorest in terms 

of access to water and sanitation in the whole province 

(CBMS Mindoro, 2009-2011).  

   Acute gastroenteritis (AGE) and intestinal parasitism, 

which are closely related to quality of water, food hygiene 

and sanitation, remain the top causes of morbidity for the 

general population in Abra de Ilog in 2015 (MHO, 2016). The 

high incidence of malnutrition due to poor WaSH in the 

municipality is also still seen as the greatest health problem 

in the area. It is not only a medical challenge but a socio-

cultural, economic and political concern (MHO, 2016). 

Understanding these differences in WaSH and health would 

enable different sectors and institutions to plan and design 

programs and policies that are specific to the concerns of 

each eco-zone. This study is the first attempt to 

comparatively assess the conditions of the eco-zones in the 

Philippines.  

 

 

Figure 1. Location map of Abra de Ilog, Occidental Mindoro, 
Philippines 

 

   We aim to determine the link between the completeness of 

WaSH facilities and occurrence of diarrhoea in different eco-

zones: upland, lowland and coastal areas in the Municipality 

of Abra de Ilog, Occidental Mindoro, Philippines. 

 

 

 

 

 

 

II. MATERIALS AND 

METHOD 

 

A. Study Framework 

 

The study framework below shows the variables used in 

understanding the link between the completeness of WaSH 

facilities and occurrence of diarrhoea at the different eco-

zones. The eco-zones-upland, lowland and coastal areas - 

have different socio-economic characteristics, ethnicity and 

culture that affect the status of its WaSH indicators (e.g. type 

of drinking water source, toilet facility and handwashing 

practices). These WaSH indicators may either be complete, 

incomplete or absent in each eco-zone. The level of 

completeness influences the occurrence of diarrheal diseases. 

 

Figure 2.  Study framework in understanding the link 
between WaSH facilities and occurrence of diarrhea at the 

eco-zones in Abra de Ilog, Philippines 

 

B. Measures 

 

The table below illustrates the variables involved in this study 

and how each was operationalized. 
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Table 1. Categories and definition of variables of interest 

 

 

C. Study Design and Sampling Strategy 

 

This was an ecological study with a multi-stage sampling 

strategy. Sampling frames included: 1) the list of the 

barangays in the Municipality of Abra de Ilog; 2) list of Sitios 

in Selected Barangays; 3) list of Sitios Per Ecozone- upland, 

lowland, coastal, and; 4) list of households in selected Sitio 

per Eco-zone. Sitios are the territorial units within a barangay 

while barangays are the territorial units within a municipality.  

   A random number generator was used to select the 

barangays. All sitios in the selected barangays were 

preliminarily classified as coastal, lowland and upland 

communities. Only selected sitios per eco-zone were included 

in the sample population. Representative households from 

the selected sitios at each eco-zone were included as 

respondents. Spot maps were later employed in selecting the 

households. A total of 557 household respondents were 

computed given a 95% confidence level and 70% power, but 

only 418 families eventually joined the study. From the 

coastal eco-zone, 162 participated while 142 and 114 

households participated from the lowland and upland 

communities, respectively. Figure 3 shows the steps of 

sampling procedure.   

 

 

Figure 3.  Sampling procedure for the WaSH study in Abra 
de Ilog, Philippines 

 

D. Tools and Techniques 

 

1. Data Collection 

 

Mixed participatory methods were used in the study. A 

guided survey using a structured questionnaire and ocular 

inspection were done to assess the socio-demographic 

characteristics of the households and the WaSH indicators at 

each eco-zone. Questions on the status of WaSH facility, 

sanitary practices, and the occurrence of diarrhoea within the 

family were included in the survey. Key informant interviews 

(KII) with the Municipal sanitary inspector, engineering and 
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planning office and Mangyan Affairs were conducted to gauge 

a deeper understanding of the WaSH situation in the 

municipality. Secondary data such as quarterly reports on 

Water, Sanitation and Health were obtained from the rural 

health unit.  

 

2. Analytical Approach 

 

Descriptive statistics (using Microsoft Excel®) and transect 

mapping were employed in analysing the conditions of WaSH 

facilities including the diarrheal cases in each eco-zone. 

Frequency and percentages were reported, while a transect 

map was created to depict a comparative trend between the 

proportion of households with diarrhoea and the 

completeness of WaSH facilities in each eco-zone. The 

transect map is the cross-sectional representation of the 

features and conditions of each eco-zone to easily compare 

the differences and similarities across the communities, 

including their socio-demographic characteristics.  

 

3. Ethical Considerations 

 

The study has been subjected to ethical review by the 

University of the Philippines Manila Research Ethics Board. 

Final approval of the study protocol was processed through 

expedited review and was issued 16 May 2017. Confidentiality 

and anonymity of the respondents and their responses were 

safeguarded and respected through a non-disclosure 

agreement indicated on the informed consent.  

 

III. RESULTS 

 

Table 2 demonstrates the basic characteristics of each eco-

zone.  

Irrespective of eco-zone, diarrheal occurrences were more 

commonly observed among households having no WaSH 

facilities at all (63.3%) compared to those with incomplete 

(33.4%) and complete facilities (18.4%). While those with 

complete WaSH facility had the highest rate of no diarrhoea 

occurrence (81.6%), followed by those with incomplete 

facilities (66.5%) and no facility at all (36.7%). Table 3 

summarizes these findings.  

 

Table 2. Eco-zone basic profile 

 

 

Table 3. Summary of the proportion of households (%) with 
and without diarrhea and the completeness of WaSH 

facilities at each eco-zone in Abra de Ilog, 2017 

 

 

1. Complete WaSH Facilities and Diarrhoea 

Occurrence 

 

Diarrheal diseases are usually less common among 

households with WaSH facilities. However, results showed 

that were households with diarrhoea despite having complete 

WaSH facilities at home (68.0%). This occurred in every eco-

zone. The proportion of households with complete facilities 

and with diarrhoea was highest in the upland (33.3%), 
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followed by coastal (26%) and lowland (8.7%) eco-zones.   

 

2. Incomplete WASH Facilities and Diarrhoea 

Occurrence 

 

The upland eco-zone had the highest proportion of 

households with diarrhoea (53.3%) among the eco-zones with 

only 1 or 2 facilities present at home, followed by the coastal 

eco-zone (33.6%), and the lowland eco-zone (17.9%). Among 

households with incomplete facilities in the upland eco-zone, 

diarrheal diseases were prevalent among those having only 

drinking water and handwashing facilities (83.3%). On the 

other hand, the proportion of households without diarrhoea 

was highest among those with sanitary toilet and 

handwashing facilities (100%). For all eco-zones, about 63% 

of households having only drinking water and handwashing 

facility had experienced diarrhoea in the last 3 months at the 

time of the survey. A total of 86.7% of the households with 

sanitary toilets alone had no history of any type of diarrhoea 

in the last 3 months. Those with sanitary toilets and drinking 

water facilities had the lowest diarrheal occurrences. 

 

3. Absence of WASH Facility and Diarrhoea 

Occurrence 

 

The proportion of households with diarrhoea was higher 

among eco-zones having no WaSH facility at all. More 

diarrheal occurrences were observed in the upland eco-zone 

(75%), followed by the coastal eco-zone (44.4%) while none 

was observed in the lowland eco-zone since all the households 

had at least 1 or 2 facilities at home.  

 

IV. DISCUSSION  

 

Findings showed that the upland eco-zone had the highest 

proportion of households with diarrhoea regardless of 

whether they have complete, incomplete or no WaSH facility 

at all, followed by the coastal and lowland eco-zones. Aside 

from having the highest proportion of households with 

diarrhoea, the upland eco-zone also had the highest 

proportion of households without formal education. A study 

conducted in Sub-saharan Africa by Munamati et al. (2016) 

showed a consistent and robust association between 

sanitation and education. Ortiz-Correa and Dinar (2015) also 

suggested a correlation between education and hygiene 

practices. 

   With education, individuals are more likely understand the 

effects of poor sanitation and therefore make appropriate 

investments on water and sanitation. The upland eco-zone 

had the lowest average monthly income among all eco-zones. 

This may point to the well-established link between socio-

economic status and health outcomes. In Ghana, 

approximately 20.3% of children from the poorest 

households reported diarrhoea, compared to the richest 

households. Diarrhoea can thus be regarded as a symptom of 

wider socio-economic inequalities within and among 

populations (Kumi-Kyereme and Amo-Adjei, 2015). 

Diarrheal diseases were prevalent among those having only 

drinking water and hand-washing facilities. The presence or 

absence of toilet facilities, therefore, plays a major role in 

diarrhoea occurrence, particularly in the upland eco-zone. 

This corroborates the findings of a study in Vietnam 

(Rheinländer et al, 2010) which reported that sanitation 

facilities were found to be poorer in the highland community 

compared to those in the lowlands. Semba, et al. (2011) found 

that more than 50% of rural families in Indonesia had no 

improved latrine and 8.2% of these households had a child 

with history of diarrhoea.  

   According to the key informant interviews with the Abra de 

Ilog Municipal Sanitation officer, the continuous poor 

sanitation and health outcomes in the upland areas are due to 

geographical isolation, financial problems and cultural 

challenges. Similarly, highland communities are more 

disadvantaged than the lowlands due to lack of funding and 

time for more outreach activities, transport difficulties and 

low motivation among health workers to work in such 

‘difficult areas’ (Rheinlander et al., 2012). 

   The majority of households in the upland eco-zone of Abra 

de Ilog were members of the Mangyan indigenous group. 

Studies had established that ethnic and socio-cultural 

characteristics had specific beliefs and practices which could 

contribute to differences in sanitation and hygiene practices. 

Ethnic Minority Groups (EMGs) in Vietnam, for instance, 

had cultural miasmatic perceptions of dirt as opposed to the 

rich, more hygienic and non-ethnic communities 

(Rheinländer et al., 2010). Observations on field show that 
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Mangyan families allowed the presence of stray dogs, 

livestock and poultry freely roaming and whose faeces were 

not properly disposed. The same poor and unsystematic 

waste management scenario was observed in the 

communities of Vietnam EMGs (Rheinländer et al., 2010). 

The presence of these animals and their possible faecal 

contaminants may influence disease occurrence such as 

diarrhoea.  

   Most diarrhoea occurrences in the coastal eco-zone, on the 

other hand, were found among households having drinking 

water facility alone (37.5%). Thus, the problem is possibly not 

its presence and accessibility, but the quality of the water 

provided. This may also indicate that the presence of water 

facilities may not guarantee the absence of diarrheal diseases 

in the area. The definition of ‘improved’ facilities needs to be 

revisited.  

Findings highlighted that having a complete WaSH facility 

is a protective factor against diarrheal diseases. Nonetheless, 

having at least 1 or 2 out of the 3 WaSH facilities would be 

better than not having any. The absence of toilet facilities 

increases the occurrence of diarrhoea but having toilets alone 

compared to having none is a protective factor against 

acquiring disease irrespective of eco-zone. Thus, construction 

and/or provision of WaSH facilities, particularly a toilet, is 

crucial.  

Toilets help reduce transmission of pathogenic organisms 

on land and water and therefore curb environment-related 

diseases. However, provision of these facilities must be 

accompanied by proper hygiene and environmental 

sanitation. Better hygiene practices such as handwashing and 

improvement in the toilet systems will reduce health costs 

(World Bank, 2008). This means that the presence of a WaSH 

facility, even if it is incomplete, is a possible protective factor 

against diarrhoea occurrence. This applies to all cases in the 

upland, lowland and coastal communities.  

 

 

V. CONCLUSION 

 

Among all eco-zones, the upland eco-zone had the highest 

proportion of households with diarrhoea, regardless of 

whether they have complete, incomplete or no WaSH facility 

at all, followed by the coastal and lowland eco-zones. More 

than 60% of households having only drinking water and 

hand-washing facilities had experienced diarrhoea in all eco-

zones. The absence of toilet facilities thus, increases the 

occurrence of diarrheal diseases. Households with no facility 

at all, had more diarrhoea particularly among the upland and 

coastal eco-zone while none was observed in the lowland eco-

zone since all the households had at least 1 or 2 facilities at 

home. Having incomplete WaSH facilities is likely to cause 

diarrhoea irrespective of eco-zone, but incomplete facilities 

are better than none. This means that the presence of WaSH 

facilities – even when incomplete – is a protective factor 

against diarrhoea in all eco-zones. Construction of toilet 

facilities in all eco-zones where there are none is highly 

recommended particularly in the upland area. 

 

VI. ACKNOWLEDGEMENTS 

 

We wish to thank the agencies who funded this research 

project: Department of Science and Technology, Ecotone 

Resilience, Department of Environmental and Occupational 

Health and Department of Community and Environmental 

Resource Planning and to everyone who has been part of 

this endeavour. This research output is dedicated to the 

people of Abra de Ilog. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ASM Science Journal, Volume 13, Special Issue 5, 2020 for APRU2018  

 

19 

VII. REFERENCES 

 

Abra de Ilog Ecological Profile 2008, Ecological Profile 2008-

2023, Municipality of Abra de Ilog, Occidental Mindoro, 

Region IV-B MIMAROPA, Volume 1. 

CBMS Mindoro 2009-2011, Province of Occidental Mindoro, 

Many Faces of Poverty in Occidental Mindoro, Many Faces 

of Poverty, Volume 3, viewed 12 October 2016, 

http://www.pep-net.org/sites/pep-

net.org/files/typo3doc/pdf/CBMS_country_proj_profiles

/Philippines/poverty_maps/4_CBMSPovertyMaps_OccM

in.pdf 

Kumi-Kyereme, A & Amo-Adjei, J 2015, ‘Household wealth, 

residential status and the incidence of diarrhea among 

children under-five years in Ghana’, Journal of 

Epidemiology and Global Health, vol. 6, pp. 131– 140.  

MHO 2016, Municipal Health Office, Municipality of Abra de 

Ilog, Province of Occidental Mindoro, Local Investment 

Planning for Health 2017-2019. 

Munamati, M, Nhapi, I & Misi, S 2016, ‘Exploring the 

determinants of sanitation success in Sub-Saharan Africa’, 

Elsevier Journal on Water Research, vol. 103, pp. 435-443. 

NSO 2010, National Statistics Office, 2010 Census of 

Population and Housing, Occidental Mindoro, viewed 6 

October 2016, 

https://psa.gov.ph/sites/default/files/.../hsd/.../s1751%20

Occidental%20Mindoro.xlsx 

Ortiz-Correa, J, Filho, M & Dinar, A 2015, ‘Impact of access 

to water and sanitation services on educational attainment’, 

Water Resources and Economics vol. 14, pp. 31–43. 

Rheinländer, T, Samuelsen, H, Dalsgaard, A & Konradsen, F 

2010, ‘Hygiene and sanitation among ethnic minorities in 

Northern Vietnam: Does government promotion match 

community priorities?’, Social Science & Medicine, vol. 71, 

no. 5, pp. 994-1001. 

Semba, R, D, Kraemer, K, Sun, K, De Pee, S, Akhter, N, 

Moench-Pfanner, R, & Bloem, M 2011, ‘Relationship of the 

presence of a household improved latrine with diarrhea and 

under-five child mortality in Indonesia’, American Journal 

of Tropical Medicine and Hygiene, vol. 84, no. 3, pp. 443-

450. 

Rheinländer, T, Xuan, L, Hoat, L, Dalsgaard, A, Konradsen, 

F,2012, ‘Hygiene and sanitation promotion strategies 

among ethnic minority communities in Northern Vietnam: 

a stakeholder analysis’, Health Policy and Planning, Vol. 27, 

Issue 7, pp. 600–612, 

https://doi.org/10.1093/heapol/czr082 

 

 

World Bank 2008, Economic Impacts of Sanitation in the 

Philippines: A five-country study conducted in Cambodia, 

Indonesia, Lao PDR, the Philippines and Vietnam under the 

Economics of Sanitation Initiative (ESI), Research Report, 

vol. 2. 

 

 

 

 


