
FANGSHU CHEN. M.S. Determination of the Relationship Between Water Access and 
Women’s Overall Happiness, Education and Income Levels in Rural Households in The Gambia 
Using the UNICEF-MICS Data. (2022) 
Directed by Dr. Jigna M. Dharod. 52pp 
 
 

This paper aimed to assess water, sanitation, and hygiene services in rural Gambia and to 

evaluate the association between water access and women’s overall happiness, education, and 

income levels in rural households. A secondary data analyses of 2018 UNICEF-MICS data was 

carried out. A total number of 2,202 women aged between 15-49 years old from rural households 

in The Gambia were included in the study.  

            Bivariate and multivariate analyses were performed. The results showed that more than 

80% of households had basic access to improved water sources with water-collection time less 

than 30 minutes for a round trip. However, the majority (73.5%) of the households did not have 

basic sanitation facilities. Less than half of households had basic handwashing facilities. Results 

from bivariate analyses indicated that a higher percentage of wealthy households had 

significantly greater sanitation facilities and water services (58.4% and 8.6% respectively, 

p<.05). Results from logistic regression showed that women from households who had basic 

handwashing facilities had a higher probability of being happy compared to women from 

households who had limited or no handwashing facilities at all (OR:1.369; CI: 1.086-1.725; 

P<.05). In conclusion, water security plays an integral role in closing the gap between gender 

inequality and promoting more education and job opportunities for women in rural Gambia.  
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CHAPTER I: INTRODUCTION 

Water insecurity is a concerning issue for many people around the world, especially for 

people in Africa. Approximately 30% of the world’s population lacks safe drinking water.1 

Globally, 40% of the people do not have proper hand washing facilities, and 25% of the people 

do not have access to basic sanitation services.2 According to the United Nations Children’s 

Fund (UNICEF), among the people without access to improved water sources, half of them 

resides in Sub-Saharan Africa.3 Specifically, in Sub-Saharan Africa (SSA), more than 70% of the 

people lack access to safe drinking water and basic sanitation facilities.2 The UN defined water 

insecurity as a lack of consistent access to sufficient amount of clean and safe water to meet 

basic human needs, socio-economic development, and overall livelihoods.3 Poor water quality 

and access are the two main indicators of water insecurity.3 

In The Gambia, more than 38% of the people lack access to improved sanitation.4 

Furthermore, 69.1% of the people do not use soap or other types of detergents for hand washing.4 

Over the past few years, tremendous efforts have been made to provide safe drinking water for 

the people in The Gambia, which to date, has only slightly improved the water access and 

sanitation situation in the country.4 Access to improved water services has risen from 86% in 

2010 to 90% in 2018.4 The percentage of people practicing open defecation has reduced to 1% in 

2018 compared to 2.8% in 2010.4 Nevertheless, less than one third of the nation’s population 

uses safe drinking water sources.4 

When water accessibility is limited, women’s physical and mental health is negatively 

impacted. A research study done in women from Western Kenya found that water insecurity was 

related to worse physical health summary scores.5 The results also indicated that more severe 

water insecurity was related to a higher probability of women experiencing fatigue.5 A cross-
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sectional study in Ethiopian found that water insecurity played a significant role in predicting 

psychological distress in women.6 A similar study was conducted in urban Nepal, Aihara et al. 

found that women experienced difficulties in completing basic household activities including 

drinking, cooking, and cleaning due to water insecurity, which was correlated with psychological 

distress in women.7 

Besides experiencing physical and mental distress, women also face educational and 

financial difficulties as a result of water insecurity. In 2017, the World Food Program reported 

that due to lack of clean water nearby, women often travel far to collect water.8 The longer 

women travel for water, the less time they have for education and income-generating related 

activities.8 In alignment with this statement, a research study conducted in Bolivia found that 

water insecurity was negatively related to household income levels.9  

To achieve the Sustainable Development Goal # 6–to provide clean water and sanitation 

facilities for all–intensified efforts still need to be made. There is very limited research on the 

effect of water access on women’s happiness, education and income levels. National level data 

from the United Nations Children’s Fund (UNICEF)’s Multiple Indicator Cluster Survey-Six 

(MICS6) from 2018 on the health of women from rural areas in the Gambia was analyzed in this 

study. The aim of this study was to examine the association between water access (water, 

sanitation, and hygiene services) and women’s overall happiness, education and household 

income levels among rural households in the Gambia. 
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CHAPTER II: LITERATURE RIVEW 

 
Water access issues at a global level 

According to the United Nations World Water Development Report (UNWWDR) 2019, 

30% of the people do not have access to clean water globally.1 In other words, at least 884 

million people lack access to safe drinking water.2 Moreover, it is estimated that millions of 

people do not have proper facilities for hand washing or access to basic sanitation services (40% 

and 25%, respectively).2 In Sub-Saharan Africa (SSA), at least three forth of population lacks 

safe drinking water and sanitation services.1 With the growing population worldwide, the demand 

for clean water and sanitation is rising. The UNWWDR 2019 predicated a 30% surge in the 

current level of water use globally by 2050.1  

Water accessibility is defined as how water is physically obtained.1 Clean and safe water 

is a basic human need as water is used for farming, drinking, cooking, cleaning, and many other 

important aspects of humans’ lives. Water insecurity causes tremendous stress on people.1 

Globally, more than 2 billion people face high water stress as a result of water inaccessibility, 

and approximately 4 billion people experience extreme water scarcity for one month or longer 

every year.1 Nevertheless, significant water inequalities are observed between and within 

countries, regions, and communities.1  

Water access issues in Sub-Saharan Africa  

In SSA, access to cleaner water increased from 49% in 1990 to 68% in 2015. In Sub-

Saharan Africa, less than one fourth of the people have safe drinking water, and 28% of the 

people have basic sanitation facilities.2 Moreover, major disparities are present between urban 

and rural areas in SSA.10 In a cross-sectional study in Ghana, one of the western countries in 

SSA, Armah et al compared water access opportunities among four types of households: urban 
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rich, urban poor, rural rich, and rural poor households.11  Armah et al found that overall urban 

households had a better access to clean water and sanitation facilities or services compared to 

those living in rural areas where some did not have access to these facilities or services at all.11 

The results indicated that rural poor households were 4 times less likely to have access to safe 

and clean water sources than urban poor households.11 Compared to urban rich, urban poor, and 

rural rich households, rural poor households had less opportunities to access improved water 

sources (p<0.0001).11  Furthermore, urban households had better opportunities for obtaining 

improved water sources and sanitation facilities than rural households as a result of more 

established infrastructure, higher education and income.11  

Water access issues in The Gambia 

The Joint Monitoring Program for Water Supply, Sanitation, and Hygiene (JMP) created 

by the WHO and UNICEF reported that in The Gambia, only 45% of drinking water sources 

were safely managed in 2020.31 Approximately 36% of drinking water sources were improved 

sources, but they were not on the premises.31 In terms of sanitation, only 29% of sanitation 

facilities were safely managed.31 And 18% of sanitation facilities were improved facilities not 

shared with other households.31 It is worth noting that there was extremely limited unimproved 

water sources and practice of open defecation (1%) in The Gambia in 2020.31 In the case of 

hygiene, more than two thirds of households had limited hygiene facilities lacking water and/or 

soap.31 However, only 18% of households had basic hygiene facilities with water and soap 

available.31 A small percentage of households (8%) had no hand washing facilities at all.31  

Water inequality was highly prevalent between rural and urban households in The 

Gambia. According to the JMP report from 2017, 64.1% of urban households had access to 

safely managed drinking water sources, while only 7.1% of rural households had safely managed 
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water sources.32 When it comes to sanitation services, 24.9% of urban households had basic 

sanitation facilities compared to only 1.5% of rural households had basic sanitation facilities.32  

In a similar trend, water inequality was also observed between rich and poor households 

in rural Gambia.32 In 2017, 47% of rich households had unimproved sanitation services compared 

to 60.5% of poor households had unimproved sanitation services.32 With regard to drinking water 

services, a smaller percentage(5%) of disparities were reported between rich and poor 

households.32 However, hygiene facilities were extremely limited across all rural households in 

the Gambia in 2017.32 

Issues rural areas face due to poor water access 

In rural parts of SSA, people face a variety of challenges related to water access and 

sanitation. Due to poor infrastructure and unpredictable rainy seasons, rural areas in SSA are 

often affected by floods or droughts depending on the regions and seasons.12,13 Hence, rural 

households do not have a reliable or consistent water source throughout the year. Farming 

generates the majority of income for about 90% of rural households in SSA, and at least 95% of 

farming depends on rainfall.13 With the increasing occurrence of floods and droughts caused by 

climate change, rural populations lose a considerable amount of crops and income.14 Due to 

limited financial support from the government and low to no monthly income, rural households 

in Africa are unable to demand or gain access to tap water; therefore, rural households generally 

rely on natural ground or surface water for daily household activities and drinking.14 Even when 

there are some existing and decentralized water infrastructures, including community water 

collection points, they are hard to manage and sustain because of limited technical and 

managerial support.14 



 

 

6 

In general, rural populations in Africa spend most of their time during the day walking 

long distances to collect water.10 Based on the results of an epidemiological, multi-country study 

concluded that 40 to 90% rural households in Africa spend more than 30 minutes to collect 

water.10,15,16 And the primary people collecting water are women and children.17 This time and 

energy consuming activity diverts water collectors from working and earning money for their 

families.17 On average, women and girls in Sub-Saharan Africa walk for about 3.5 miles a day, 

carrying approximately 42 pounds of water. In addition, collecting water may take up 16 total 

hours of their day.17 Hence, rural households spend a significant amount of energy and time in 

accessing water for daily use.17,18,19  

Water fetching burden and related issues among women 

Women and young girls responsible for accessing and carrying water spend the majority 

of their days walking long distances for their daily water needs; they share the highest burden of 

opportunity cost.21 Due to the burden of fetching water, women and girls in rural areas lose the 

opportunity to participate in educational and economic opportunities.22 For instance, around 72 

million school-aged children are not attending school worldwide, especially girls.23 Further, more 

than 50% of the world’s illiterate youth are girls and part of the reason is attributed to household 

responsibilities such as water fetching and carrying out household activites.22 As a ripple effect, 

due to low education, women and girls are restricted from getting decent jobs, losing opportunity 

to improve economic and social conditions for themselves and their families.22 

The unequal distribution of water-fetching responsibilities not only limits women’s 

income and educational opportunities, but also their physical growth.23 A research study on the 

health impacts of water fetching in Ghana, South Africa and Vietnam reported that those who 

had fetched water before or were currently responsible for water fetching experienced more pain 
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in multiple areas of the body including their hands, shoulders, upper back, head, chest, and feet 

than people who had never fetched water.24 Physical stress and pain resulted from carrying water 

over time could also contribute to long-term disabilities, stunting, and other musculoskeletal 

diseases in the future.24 

Water access in relation to gender equality  

The Sustainable Development Goals (SDGs) proposed by the United Nations (UN) 

encompass global shared visions relating to a cleaner and healthier environment.20 A total of 17 

goals are included in SDGs, naming a few: no poverty, zero hunger, quality education, gender 

equality, clean water and sanitation, affordable and clean energy.20 Specifically, goal 6 (clean 

water and sanitation) aims to ensure access to safe and affordable drinking water, sanitation and 

hygiene for all by 2030.20 Also, under this goal, increased need of efforts to improve 

infrastructure to end open defecation and give special support to women and girls has been 

highlighted.20 In alignment with addressing global climate change, increasing water-use 

efficiency and practicing sustainable fresh water-use has also been set as a target under the water 

and sanitation goal (#6).20 Goal 5 on gender equality aiming to achieve equality between women 

and men in all aspects of their lives such as educational, economical, and political aspects 

overlaps with the water and sanitation goal.20 Improving access to water and sanitation can also 

help women with family responsibilities including performing household chores and taking care 

of children. Hence, to achieve the goal of gender equity, achievement of SDG #5 on water and 

sanitation is warranted.20  
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Water insecurity 

In alignment with SDG goal 6 on water and sanitation for all, efforts are made to 

understand the effect of water insecurity. Water insecurity, defined as inconsistent access to 

sufficient amount of clean and safe water, has been associated with poor health among women 

and children. For instance, in a study carried out in  rural Uganda, water insecurity was 

associated with high rates of depression among women.33 Especially, the women with more 

sensitive water access issues scored higher on water insecurity compare to men living in the 

same households.33 It was indicated the reasons behind this gender discrepancy were due to the 

differences in roles and responsibilities between women and men.33 Since women commonly take 

on household chores including water fetching, cooking, taking care of children, doing laundry, 

they experience more stress, worry, feelings of low self-worth, and other negative feelings 

related to water insecurity.33   

 In another cross sectional study conducted by Tsai et al, the association between water 

insecurity and absence from school was examined in southwestern Uganda.26 Tsai et al also 

investigated the extent of absence from school related to caregivers’ depression.26 In the study, a 

total of 257 households with women as the household heads completed interviews.26 Interview 

questions included basic demographic characteristics, number of children under 18 years old, 

housing situation, self-reported measure of water insecurity level, frequency of experiencing 

symptoms of depression..26 The results showed household water insecurity was significantly 

associated with depression symptoms among female caregivers, which in part contributed to 

their kids missing school.26   

Water insecurity is also a major contributor to food insecurity. From farming, food 

preparation, food consumption to cleaning, water is needed in every step of the process.27 In The 
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Gambia, food insecurity rate has increased from 5% in 2016 to 8% in 2021.31 Based on a 

preliminary study of the association between water insecurity and food insecurity, water 

insecurity limits the diversity of food households can cook and consume.27 For example, beans, 

which are nutritious and affordable, require much more water to cook than rice does.27 When 

there is no water, one cannot cook at all.27 Furthermore, time and money spent on collecting, 

buying and treating water undermines food budget.27 In a mixed methods study in Mumbai, 

India, Subbaraman et al. found that households sometimes use money meant for food to purchase 

water instead.28 

As mentioned earlier, water insecurity is highly prevalent in Sub-Saharan Africa, 

especially in The Gambia. Sustainable Development Goal number 3, 6, and 5 are interconnected 

because water security plays an integral role in promoting education and job opportunities for 

women, and further contributing to their overall well-being. To my knowledge, the proposed 

study will be the first study to examine the relationship between water access and women’s 

overall estimation of happiness, education and household income levels. The following figure 1 

presents a hypothesis of the interrelationship between water indicators and its impact on 

women’s areas of life with their related outcomes.  
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Figure 1: The impact of measurable water indicators on women's areas of life 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

11 

CHAPTER III: RESEARCH ARTICLE  

Abstract 

Objectives: 1) to assess water, sanitation, and hygiene services in rural Gambia; 2) to evaluate 

the association between water access and women’s overall happiness, education and income 

levels in rural households; 3) to investigate the role of water access, education and income levels 

in predicting women’s overall happiness.  

Design: Secondary data analyses of 2018 UNICEF-MICS data 

Setting: Rural Gambia 

Subjects: Women aged between 15-49 years old from rural households in The Gambia 

(n=2,202). 

Main Outcome Measures: Women’s overall estimation of happiness, education, and income 

levels  

Results: More than 80% of households had basic access to improved water sources with water-

collection time less than 30 minutes for a round trip. However, the majority (73.5%) of the 

households did not have basic sanitation facilities. Less than half of households had basic 

handwashing facilities. Results from bivariate analyses indicated that a higher percentage of 

wealthy households had significantly greater sanitation facilities and water services ((58.4% and 

8.6% respectively, p<.05). Results from logistic regression showed that women from households 

who had basic handwashing facilities had a higher probability of being happy compared to 

women from households who had limited or no handwashing facilities at all (OR:1.369; CI: 

1.086-1.725; P<.05). 

Conclusions: Water security plays an integral role in closing the gap between gender inequality 

and promoting more education and job opportunities for women in rural Gambia.  
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Introduction 

Water insecurity is a concerning issue for many people around the world, especially for 

people in Africa. Approximately 30% of the world’s population lacks safe drinking water.1 

Globally, millions of people do not have proper hand washing facilities or basic sanitation 

services-40% and 25% of the world’s population, respectively.2 Water insecurity is not only 

present at the household level, but also in schools and health care settings. In 2019, one out of 

three schools did not have basic drinking water or sanitation services worldwide.25 Globally, two 

out of five schools did not have basic hygiene services in 2019.25 In Sub-Saharan Africa (SSA), 

more than 70% of the people lack access to safe drinking water and basic sanitation facilities.2 In 

2019, one out of two health care facilities did not have basic water services, three out of five 

lacked access to basic sanitation services, and one out of four did not have basic hygiene services 

in SSA.25 According to the United Nations, water insecurity is defined as a lack of consistent 

access to sufficient amount of clean and safe water to meet basic human needs, socio-economic 

development, and overall livelihoods.3 Poor water quality and access are the two main indicators 

of water insecurity.3 

In The Gambia, more than 38% of the people lack access to improved sanitation.4 

Furthermore, 69.1% of the people do not use soap or other types of detergents for hand washing.4 

Over the past few years, tremendous efforts have been made to provide safe drinking water for 

the people in The Gambia, which only slightly improved the water access and sanitation situation 

in the country.4 Access to improved water services has risen from 86% in 2010 to 90% in 2018.4 

The percentage of people practicing open defecation has reduced to 1% in 2018 compared to 

2.8% in 2010.4 Nevertheless, less than one third of the nation’s population uses safe drinking 

water sources.4 
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When water accessibility is limited, women’s physical and mental health is impacted. A 

research study done in women from Western Kenya found that water insecurity was related to 

worse physical health summary scores.5 The results also indicated that more severe water 

insecurity was related to a higher probability of women experiencing fatigue.5 A cross-sectional 

study in Ethiopian found that water insecurity played a significant role in predicting 

psychological distress in women.6 A similar study was conducted in urban Nepal, Aihara et al. 

found that women experienced difficulties in completing basic household activities including 

drinking, cooking, and cleaning due to water insecurity, which was correlated with psychological 

distress in women.7 

Besides experiencing physical and mental distress, women also face educational and 

economic difficulties as a result of water insecurity. In 2017, the World Food Program reported 

that due to lack of clean water nearby, women often travel far to collect water.8 The longer 

women travel for water, the less time they have for education and income-generating related 

activities.8 In alignment with this statement, a research study conducted in Bolivia found that 

water insecurity was negatively related to household income levels.9  

To achieve the Sustainable Development Goal # 6–to provide clean water and sanitation 

facilities for all–intensified efforts still need to be made. There is very limited research on the 

effect of water access on women’s happiness, education and income levels. National level data 

from the United Nations Children’s Fund (UNICEF)’s Multiple Indicator Cluster Survey-Six 

(MICS6) from 2018 on the health of women from rural areas in the Gambia was analyzed in this 

study. Therefore, the goals of the study were to: 1) assess the water access situation in rural areas 

in one of the Western African Countries- the Gambia using the national level data of UNICEF-
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MICS 2018; 2) evaluate the association between water, sanitation and hygiene facilities and 

women’s overall estimation of happiness, education and income levels among rural households.  

Study Area 

The Gambia is a country in West Africa.10 Its official name is the Republic of The 

Gambia.10 It is the smallest country on the continent of Africa, which is about 330 km long from 

east to west, and 50 km wide from north to south.10,11 Its total area is 11,295 km2.10,11 It is situated 

on the Atlantic coast and surrounded by its neighboring country called the Republic of Senegal.11 

The Gambia’s distinct feature, the Gambia River, runs through the center of Gambia and empties 

into the Atlantic Ocean.12 Naturally, a strip of land forms on either side of the river.12 Being one 

of the most populated countries in West Africa, The Gambia’s total population is estimated at 2.4 

million as of 2020, according to the United Nations.13 There are a number of ethinic groups in 

The Gambia; Malinke, Fulani, Wolof, Diola, Soninke, to name a few.13 Malinke is the largest 

ethinic group, making up approximately one third of the country’s total population.13 Due to 

urbanization, about 61% of the population resides in cities.13 Banjul, as the capital, is the largest 

metropolitan area in the country.13  When it comes to rural populations, they mainly live in the 

sandstone uplands of the Gambia River where the best-drained soils are.13 

The Gambia has a tropical climate with a distinct hot and rainy season from June to 

October, and a cooler and dryer season from November to May.10 In the rainy season, 

temperatures and humidity are high, but in the dry season, dusty and dry trade winds known as 

harmattan are dominant.10 Average temperatures range from a low of 48°F (9°C) in the dry 

season to a high of 110°F (43°C) in the rainy season.10  

Agriculture is one of the main contributors to the country’s economy.14 In 2017, 

agriculture accounted for 25% of the nation's Gross Domestic Product (GDP).14 Approximately 
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75% of the population is engaged in raising livestock or growing crops including peanuts, rice, 

lentils, sorghum, and cassava.14  

Vegetation ranges from woodlands, savanna, to mangrove swamps along the Gambia 

River.14 However, The Gambia is susceptible to periodic drought because it is between the 

Sahara Desert and the coastal rainforest.14 Moreover, climate change causes unexpected drought 

and heat waves in The Gambia, which leads to water shortages and crop failure.15 Between 1990-

2014, 13% of weather related disasters were droughts.15 Consequently, food insecurity rate has 

risen by 3% since 2016 due to droughts, floods, and low crop yields.16 This has resulted in 

farmers being some of the most food insecure people in The Gambia.16 

According to UNICEF, in 2010, in The Gambia, 86% of the population had access to 

improved water sources.4 Only 2.8% of the population practiced open defecation.4 For the past 

few years, consistent efforts have been made to improve water access and sanitation facilities in 

the Gambia, which contributed to some positive improvements regarding water usage.4 In 2018, 

90% of the people had improved water sources, with an 4% increase from 2010.4 Additionally, 

compared to 2.8% in 2010, only 1% of the people still practiced open defecation, with a 1.8% 

decrease.4 About 62% of the population had access to improved sanitation facilities.4 However, 

only 30.9% of the population used soap or other cleaning products for handwashing.4 And 

approximately, 70% of the people lacked safe drinking water sources.4 Tremendous efforts are 

still needed to close the gap.   
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Figure 2: Study area maps 
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Study Design and Methodology  

To meet the objectives, a secondary data analysis of the United Nations Children’s Fund 

(UNICEF)’s Multiple Indicator Cluster Survey-Six (MICS6) survey was performed. In The 

Gambia, the MICS6 survey was conducted by the Gambia Bureau of Statistics and UNICEF in 

2018. The survey was an internationally comparable multi-purpose household survey measuring 

key indicators of children and women’s physical health, education, financial status, housing 

situation, and overall well-being. Moreover, the high-quality data from The Gambia MICS 2018 

was objective and reliable information on the Gambia’s progress toward achieving the 

Sustainable Development Goals (SDGs). A total of six questionnaires were included in the 

survey. They covered a number of topics, household demographics, water and sanitation, 

handwashing, women’s and men’s health, their education and income levels, and children’s 

health to name a few. The water access related questions were included in the household 

questionnaire. Women’s overall estimation of happiness, health and education levels were 

included in the women’s questionnaire.  

To determine the relationship between water access and women’s overall happiness, 

education and income status, the household and women questionnaires were utilized. Following 

preliminary steps were performed to prepare for the data analysis:  

1)   All of the MICS6 Statistical Package for the Social Sciences (SPSS) files for The Gambia 

were downloaded from the survey website (https://mics.unicef.org/surveys).  

2)   The SPSS files were verified for variable names, labels, and values to understand the data 

type and to determine a potential analysis approach. Based on the study objectives, 

specifically the following water access and its related variables were shortlisted from the 

household survey. 
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As shown in table 1, water access included questions on types of water source, location 

of water source, amount of time it takes to reach a water source. All of the questions 

specifically pertain to drinking water.  

Table 1: List of variable names, labels and values of water access related variables  

Variable name Variable label Values Type 

WS1 Main Source of 
Drinking Water 

11=Piped water: 
piped into dwelling  
12=Piped water: 
piped to yard/plot  
and more (See 
Appendix for the 
whole list of 
detailed values) 

Numeric 

WS3  Location of the 
water source  

1=In own dwelling  
2=In own yard/plot  
3=Elsewhere  
and more (See 
Appendix for the 
whole list of 
detailed values) 

Numeric 

WS4 Time (in minutes) 
to get water and 
come back  

0=Members do not 
collect  
998=DK  
999=No Response  

Numeric 

WS11 Type of toilet 
facilities  

11=Flush/pour 
flush:flush to pipe 
sewer system 
and more (See 
Appendix for the 
whole list of 
detailed values) 

Numeric 

WS12 Pit latrine or septic 
tank ever been 
emptied 

1=Yes, emptitied: 
within the last 5 
years 
2=Yes, emptitied: 
more than 5 years 
3=Yes, emptitied: 

Numeric 
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don’t know when 
4=No, never 
emptied 
 

WS15 Toilet facility 
shared 

1=Yes  
 
2=No  
 
3=No response 

Numeric 

 
3)   To specifically conduct analyses for rural households, cases were selected only if the 

Area variable is Rural. Additionally, only households with women aged from 15-49 years 

were selected. With these exclusions, the total number of rural households with women 

between the ages of 15 and 49 years old in Gambia was: 2,202                                    

4)   To select specific variables for the analysis, the women’s questionnaire was reviewed to 

select potential variables.  

5)   The result of this process is presented in Table 2 which shows household income, 

women’s education and mental health related variables.  

Table 2: List of variable names, labels, and values of women related variables 

Variable name  Variable Label Values  Type 

LS1 Estimation of overall 
happiness 

1=Very Happy 
2=Somewhat Happy 
3=Neither happy nor 
unhappy 
4=Somewhat 
unhappy 
5=Very happy 
9=No response 

Numeric 

WS5 Have your ever 
attended school 

1=Yes 
2=No 
9=No Response 

Numeric 

Windex5r Rural Wealth Index 1=Poorest Numeric 
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Quintile  2=Second 
3=Middle 
4=Fourth 
5=Richest 

 

Water related variables including water accessibility, sanitation, and hygiene (WASH) 

were categorized as independent variables. Specifically, the following variables/questions from 

the household questionnaire were included. (WS1) What is the main source of drinking water for 

your household? (Responses: piped water, tube well, rainwater, packaged water, and more)(see 

appendix for a completed list of responses). (WS3) Where is the location of your water source? 

(Responses: in your own dwelling/yard/plot or elsewhere). (WS4) If the water source is not 

located in your own dwelling/yard/plot, how much time does it take for members from your 

household to collect water (go and come back)? (Response: time spent in minutes for a round-

trip). Combining the responses from these three questions and using the Joint Monitoring 

Program (JMP)’s service ladder, a composite variable including time and water sources was 

created. A total of five categories were included in the JMP water service ladder: safely 

managed, basic, limited, unimproved, and surface water.17 First, safely managed drinking water 

is from an improved water source that is on the premises, available and free from chemical and 

fecal contamination.17 Second, basic drinking water is also from an improved source, but it is not 

available on the premises.17 The water collection time is 30 minutes or less for a roundtrip.17 

Third, if the water collection time from an improved source is more than 30 minutes, then it is 

categorized as limited drinking water.17 Fourth, unimproved drinking water is from unprotected 

dug wells or springs. Lastly, surface water is directly from a river, dam, lake, pond, stream, canal 

or irrigation canal.17 



 

 

21 

 In terms of sanitation, three questions from the household questionnaire were selected: 

(WS11) What kind of toilet facilities do members of your household usually use? (Responses: 

various options including flush/pour-flush toilet, pit latrine, and no facility or open defecation). 

(WS12) Has your (flush toilet/pit latrine/XX) ever been emptied (Response: yes/no). (WS15) For 

the households who have toilet facilities, were you sharing these facilities with other households? 

Based on the responses, five JMP’s sanitation service categories were created. Specifically, the 

five categories are safely managed, basic, limited, unimproved, and open defecation.18 “Safely 

managed sanitation facilities are improved facilities that are not shared with other households 

and where bodily waste matter are safely disposed of in situ or cleaned up and treated offsite.”18 

Basic sanitation facilities are improved facilities not shared with other households.18 Limited 

sanitation facilities are improved facilities used by two or more households.18 Unimproved 

sanitation facilities are pit latrines without a slab or platform, hanging latrines or bucket 

latrines.18 Lastly, open defecation is disposal of human bodily waste in fields, forests, bushes, 

rivers,  beaches, and other open spaces.18  

When it comes to hygiene, the following three questions were chosen. (HW2) Was water 

available at the place for handwashing? (Response: yes or no.) (HW3) Was soap or detergent 

present at the place of handwashing? (Response: yes or no.) (HW7NR) Was there no 

handwashing facility at all? (Response: yes or no.) Based on responses to these three questions, 

three JMP hygiene categories were created. They are: 1) Basic- hand washing facilities with 

water and soap available, 2) Limited- handwashing facilities lacking water and/or soap), and 3) 

No facility-no handwashing facilities on the premises.  

Education, income, and health outcomes were categorized as outcome variables. 

Specifically, for education, the following question was selected. (WS5) Have you ever attended 
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school? (Response: yes or no.) In terms of income levels, (windex5r) was selected. (windex5r) 

Rural wealth index quintile: poorest, second, middle, fourth, and richest. When it comes to health 

outcomes, the variable LS1 was included. (LS1) What is your estimation of your overall 

happiness? (Response: Very happy, somewhat happy, neither happy nor unhappy, somewhat 

unhappy, or very unhappy.)  

Data Analyses 

Data were analyzed using SPSS version 13.0 (IBM, New York, USA). Descriptive 

analysis was performed to determine water, sanitation and hygiene services in rural households 

and JMP categories were coded. The difference in estimation of overall happiness, education and 

income levels by water, sanitation, and hygiene services were analyzed by the chi-square test. 

The role of water, sanitation and hygiene practices in predicting the probability of women being 

happy was analyzed by logistic regression. Statistical significance was set at a 5% level of 

significance (p</=0.05).  

Results 

The total sample of rural households with women aged between 15-49 years old was 

2,202. As indicated in table 3, out of the total sample, 39% of women were in their 20s. 

Specifically, 18.8% of women were aged between 20-24 years old, and 20.2% of women were 

aged between 25-29 years old. Approximately, 34% of women were in their 30s (17.3% and 

16.7%, aged between 30-34 and 35-39, respectively). A smaller percentage of the women 

(11.6%) were in their teenage years (15-19 years old). About one third of the women attended 

school. Amongst women who received education, the majority of them went to primary school, 

which was the highest level of education they received. Moreover, as indicated in table 1, with 

regards to the rural wealth index, 25.2% of women were from the poorest rural households. 



 

 

23 

Regarding marital status, 90.1% women were currently married/in union. In comparison, only 

7.5% of women were never married/in union. An extremely small percentage of women (2.4%) 

were formerly married/in union. Lastly, a greater percentage of women (89.5%) had given birth 

compared to 10.5% of women had not.   

As shown in table 4, in terms of JMP ladder-based water, sanitation, and hand washing 

facilities, more than 80% of households had basic access to improved water sources for drinking 

water, with water-collection time less than 30 minutes for a round trip. Approximately 15% of 

households had unimproved water sources such as unprotected dug wells or springs. In contrast, 

only a small percentage of households (4.0%) had safely managed drinking water from improved 

water sources available on premises. When it comes to sanitation services, the majority of the 

households (64%) had unimproved sanitation facilities, including hanging latrines and bucket 

latrines. And more than 25% of households had basic sanitation facilities that were improved 

facilities not shared with other households. However, less than 1% of households had safely 

managed sanitation facilities which were improved facilities not shared with other households, 

and excreta were safely disposed. With regard to hand washing facilities, more than half of the 

households had limited hand washing facilities which lacked water and/or soap. And 40.7% of 

the households had basic hand washing facilities with water and soap available.  

Results from the bivariate analysis showed that a higher percentage of wealthy 

households (58.4%) had significantly greater sanitation facilities, including safely managed, 

basic, or limited sanitation facilities compared to un-wealthy households (22.7%, p<.001). 

Similarly, a greater percentage of wealthy households (8.6%) had significantly more access to 

safely managed and/or basic water services than un-wealthy households (2.2%, p<.001). 

However, no significant difference was found between hand washing facilities and households’ 
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wealth status. WASH was not significantly associated with women’s education levels or 

estimation of overall happiness. 

The logistic regression analysis showed that women from households who had basic 

handwashing facilities with water and soap available were more likely to be happy compared to 

women from households who had limited or no handwashing facilities at all (OR:1.369; CI: 

1.086-1.725; P<.05, as shown in table 5). However, water service and sanitation facilities were 

not significant predictors for the probability of women being happy. Among the other predictors 

including women’s age, education and income levels, the only significant predictor was women’s 

age. Specifically, women aged between 15-29 who were younger had a higher probability of 

being happy than those aged between 30-49 who were older (shown in table 3).  

Discussion 

This study evaluated the situation of water access including water service, sanitation and 

hygiene facilities in rural households from The Gambia in 2018. The results indicated that the 

majority (80.7%) of rural households spent less than 30 minutes for a round trip to collect 

improved drinking water. A secondary data analysis of DHS report on fresh water availability 

and water fetching distance in 26 Sub-Saharan African countries showed that the average water 

collection time was 23 minutes.19 A similar study conducted in Kathmandu Valley, Nepal found 

that water fetching was not only a time-consuming activity, but also a money consuming 

activity.20 They found that to cope with water insecurity, people had five main types of coping 

behaviors namely collecting, pumping, treating, storing, and purchasing.20 These coping 

activities cost households an average of 1% of their current income per month, which was a 

hidden but real cost of poor water infrastructure.20  
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This study also found that an extremely small percentage (4.0%) of households had 

access to improved drinking water available on their property. However, approximately 15% of 

households had unimproved drinking water from an unprotected dug well or spring. In terms of 

sanitation, more than half of households were using unimproved sanitation practices including 

hanging latrines. In comparison, the majority of households had more established hygiene 

services (40.7% used basic handwashing facilities and 54.6% used limited handwashing 

facilities). Apparently, intensified efforts still need to be made to improve water access in rural 

Gambia.  

Though the chi-square test results did not show a significant relationship between water 

access and women’s overall estimation of happiness, the highly skewed distribution of water 

service data in the study could overshadow the actual impact of water service on women’s 

happiness. For example, 1,778 households out of the total 2,202 households had basic water 

service, while the rest of 424 households had safely managed or unimproved water service. The 

number of households in the first category was four times greater than the latter one.  

Moreover, results from the chi-square test indicated that there was no significant 

association between water access and women’s education level. However, many existing studies 

have shown the impact of water access on women’s mental health and education levels. A cross-

sectional study done on the association between women’ sanitation experiences and mental 

health in rural Odisha India found that sanitation insecurity was significantly related to higher 

anxiety, depression and stress scores.21 Another secondary research study conducted in Ghana 

analyzed DHS report on water hauling and girls’ school attendance rate.22 The results showed 

that a reduction of water fetching time by half increased girl’s average school attendance by 

2.4%.22 
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Further, results from the chi-square test showed that wealthier rural households had better 

access to sanitation facilities and water services. This finding aligns with the JMP report 2020.23 

The report showed that access to improved sanitation increased as the households got richer.23 

Results from the logistic regression analysis showed women aged between 15-29 were 

estimated to be happier than women aged between 30-49. This finding was aligned with the 

result from the chi-square test of women’s age and overall happiness. The potential reason could 

be proposed as younger women were physically healthier than older women. Further studies 

should be carried out to evaluate women’s physical health status and the number of present 

diseases. Then investigate the relationship between their physical health and overall happiness. A 

longitudinal study done in Canadian adults aged between18-43 found that happiness in adults 

increased into their 30s, but slightly decreased by age 43 due to potential factors including 

unemployment and physical health deterioration.24 

Last but not least, this study found that basic hygiene practices were positive predictors 

of women’s happiness. In other words, women from households with more improved hygiene 

facilities had a higher probability of being happy.  

This study has several limitations. First, the effect of food insecurity on women’s overall 

estimation of happiness was not analyzed in the study. Food being the fuel for life is a major 

contributor to one’s happiness and wellbeing. The Gambia MICS 2018 survey mainly focused on 

WASH, so there was no data on participants’ food consumption. Second, the highly-skewed 

water related data limits the interpretation of results and findings. Third, the outcome variables 

including women’s overall estimation of happiness, education, and income levels were analyzed 

based on only three variables (one variable for each outcome), which may limit the validity and 

generalizability of the findings. Future research studies including numerous outcome variables 
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should be conducted to further assess the relationship between WASH and women’s education 

and income levels, and their overall well-being.  

Conclusion 

              The majority of rural households had access to basic water and hand washing services. 

Nevertheless, a large number of households had unimproved sanitation services. Higher 

household income levels were positively associated with more improved sanitation and water 

services. Women from rural households with basic hand washing facilities had higher odds of 

being happy. These findings approved that accelerated progress still need to be made to achieve 

the SDG goal #6-clean water and sanitation for all. Meeting SDG goal #6 can help achieve SDG 

goal 5 because ensuring water security in rural households may potentially close the gap between 

gender inequality and promote more education and job opportunities for women.   
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Table 3: Description of socio-demographic characteristics of women from rural households  

 
 

n (%) 
 

Age 
15 -19       
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
 

 
256 (11.6) 
415 (18.8) 
444 (20.2) 
382 (17.3) 
368 (16.7) 
229 (10.4) 

              108 (4.9) 
 

Native Language 
Mandinka 
Wollof 
Fula 
Sarahule 
Bambara 
Othera 

 

 
689 (31.3) 
520 (23.6) 
663 (30.1) 

              212 (9.6) 
              53 (2.4) 
              19 (0.9) 

Ever Attended School 
Yes 
No 
 

 
784 (35.6) 

  1418 (64.4) 

Estimation of overall happiness 
Very happy 
Somewhat happy 
Neither happy nor unhappy 
Somewhat unhappy 
Very unhappy 

 
891 (40.4) 
701 (31.8) 
488 (22.1) 

              93 (4.2)     
              29 (1.3) 

Marital Status 
Currently married/in union 
Formerly married/in union 
Never married/in union 
 

 
  1983 (90.1) 

              53 (2.4) 
              166 (7.5) 

 
Ever given birth 
Yes 
No 

 
 1970 (89.5) 
232 (10.5) 

 
Highest Level of School Attended 
Primary 
Lower Secondary 
Upper Secondary 
Otherb 
 

 
              402 (51.3) 

 245 (31.3) 
 117 (14.9) 

              20 (2.5) 

aIn other: Jola, Serere, Manjago or unspecified. bIn other: vocational, diploma and higher. 



 

 

29 

Table 4: Description of JMP based water, sanitation, and handwashing facilities  

 n (%) 
Water Servicea 

Safely managed (improved water source accessible on premises) 
Basic (improved water source with collection time < 30 minutes round trip) 
Limited (improved water source with collection time > 30 minutes round trip) 
Unimproved (from an unprotected dug well or spring) 
 

 
87 (4.0) 
1770 (80.4) 
8 (0.3) 
337 (15.3) 
 

Sanitation Serviceb 
Safely managed (improved facility not shared with other households & excreta 
are safely disposed) 
Basic (improved facility not shared with other households) 
Limited (improved facility shared between households)  
Unimproved (unimproved facility such as hanging latrines) 
Open defecation (disposal of human feces in open spaces) 
 

 
10 (0.5) 
 
573(26.0) 
190 (8.6) 
1409(64.0) 
19 (0.9) 
 

Hand Washing Facility 

Basic (Handwashing facility with water and soap available) 
Limited (Handwashing facility lacking water and/or soap) 
No facility (no handwashing facility on the premises) 
 

 
897 (40.7) 
1203 (54.6) 
102 (4.6) 

JMP: Join Monitoring Program created by WHO/UNICEF for water supply, sanitation and 
hygiene; aSurface water (last category of water service ladder) was not responded by the 
participants; bone case was missing hence the total sample size was 2201 for sanitation service.
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Table 5: Logistics regression coefficients and odds ratios for women being happy 

 Estimation of Overall Happiness1 

 β (SE) OR (95% CI) p-
value 

Handwashing2                
Basic(ref) --- --- --- 
No facility 0.367 (0.109) 1.369 (1.086,1.725) .001 
Age (in months)    
Younger(ref) --- --- --- 
Older 0.440 (0.101) 1.553 (1.274, 1.892)  .001 
Wealth status3    
Not wealthy (ref) --- --- --- 
Wealthy 
Ever Attended School 
Yes (ref)                                                      

-.033 (0.103) .968 (0.791, 1.183) .750 

No 0.155 (0.107) 1.168 (0.946, 1.441) .148 
    

 

1Probability of being happy: 2 cases were missing so the sample size for regression was 2202; 
Variable-Rural wealth quartile’s ladder was regrouped into these two groups: not-wealthy 
(poorest; second; middle) vs wealthy (fourth and richest). Variable-Age group was regrouped 
into these following two categories: younger and older. Variable-Happy (ref 0) Unhappy (1) 
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Figure 3: Types of handwashing facilities used among rural households (n=2,202) 
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Figure 4: Comparison of sanitation facilities in rural households  

 

 
 
Percentage values were based on chi-square test results. P<.001 Significant difference in access 
to the types of sanitation facilities were observed between un-wealthy vs wealthy households.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

33 

Figure 5: Comparison of water services between un-wealthy and wealthy rural households  

 
 
Percentage values were based on chi-square test results. P<.001 Significant difference in access 
to the types of water services were observed between un-wealthy vs wealthy households.  
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CHAPTER IV: EPILOGUE 

We started this project at the beginning of April 2021. We wanted to conduct a secondary 

study on water insecurity in developing countries. Dr. Dharod found the UNICEF MICS6 data 

sets that included extensive water related data from South African countries.  

Initially, we wanted to analyze and compare data for nine countries: Chad, Central 

African Republic, Gambia, Ghana, Guinea Bissau, Sao Tome & Principe, Sierra Leone, Togo, 

and Democratic Republic of Congo. During the summer of 2021, Dr. Dhaord and I worked 

closely on the datasets. We picked out the household and children’s questionnaires as they 

contained variables of our initial interest.  

However, the merging and organization of the datasets became quite time consuming, so 

we decided to focus on only one country (the Gambia) instead of nine countries. The Gambia 

was selected since the latest data from UNICEF-MICS was available. Rural regions of Gambia 

represented a common situation that many other Sub-Saharan countries face, which was 

economic scarcity prevails over physical scarcity of water.  

Meanwhile, I started writing my thesis proposal. My initial thesis objective was to: 1) 

examine water fetching burden in rural areas in one of the Western African Countries- the 

Gambia using the national level data of UNICEF-MICS 2018; 2) examine the association 

between water access (time, distance and number of trips to water sources) and maternal and 

child health outcomes among rural households in the Gambia. Then, I switched and shifted my 

focus solely on women as the study object.  

Since the beginning of this semester (spring 2022), I have been working on data analysis 

with the goal of accessing the relationship between water access and women’s overall estimation 

of happiness, education, and income levels.  



 

 

 

35 

REFERENCES 

REFERENCES FOR CHAPTER I AND II 
 

1.   UN world water development report 2019. UN-Water. 
https://www.unwater.org/publications/world-water-development-report-2019/. 
Accessed June 4, 2021. 
 

2.   Global WASH Fast Facts | Global Water, Sanitation and Hygiene | Healthy Water 
|  CDC. https://www.cdc.gov/healthywater/global/wash_statistics.html. Published 
December 8, 2021. Accessed June 4, 2021. 
 

3.   What is water security? Infographic. UN-Water. Accessed February 8, 2022. 
https://www.unwater.org/publications/water-security-infographic/ 
 

4.   Water, sanitation and hygiene. https://www.unicef.org/gambia/water-sanitation-
and-hygiene. Accessed June 4, 2021. 
 

5.   Miller JD, Frongillo EA, Weke E, et al. Household Water and Food Insecurity 
Are Positively Associated with Poor Mental and Physical Health among Adults 
Living with HIV in Western Kenya. J Nutr. 2021;151(6):1656-1664. 
doi:10.1093/jn/nxab030 
 

6.   Stevenson EG, Greene LE, Maes KC, et al. Water insecurity in 3 dimensions: an 
anthropological perspective on water and women's psychosocial distress in 
Ethiopia. Soc Sci Med. 2012;75(2):392-400. doi:10.1016/j.socscimed.2012.03.022 
 

7.   Aihara Y, Shrestha S, Kazama F, Nishida K. Validation of household water 
insecurity scale in urban Nepal. Water Policy. 2015;17(6):1019-1032. 
doi:10.2166/wp.2015.116  
 

8.   Women and water in the developing world: linking water insecurity and gender 
disparities. CSIS Journalism Bootcamp. Published September 30, 2020. 
https://journalism.csis.org/women-and-water-in-the-developing-world-linking-
water-insecurity-and-gender-disparities/ 
 

9.   Hadley C, Wutich A. Experience-based measures of food and water security: 
biocultural approaches to grounded measures of insecurity. Human Organization. 
2009;68(4):451-460. doi:10.17730/humo.68.4.932w421317680w5x 
 

10.  Regional focus: Africa | international decade for action “water for life” 2005-
2015. https://www.un.org/waterforlifedecade/africa.shtml. Accessed June 4, 2021. 
 

11.  Access to improved water and sanitation in sub-Saharan Africa in a quarter 
century. Heliyon. 2018;4(11):e00931. Published 2018 Nov 16. 
doi:10.1016/j.heliyon.2018.e00931  



 

 

 

36 

 
12.  Water | Ghana | U. S. Agency for international development. 

https://www.usaid.gov/ghana/water. Published November 3, 2015. Accessed June 
10, 2021. 

13.  United Nations millennium development goals. 
https://www.un.org/millenniumgoals/. Accessed June 10, 2021. 
 

14.  Chapter 8: rural water supplies and water-quality issues | healthy housing 
reference manual | nceh. 
https://www.cdc.gov/nceh/publications/books/housing/cha08.htm. Published 
December 21, 2018. Accessed June 10, 2021.  

15.  Water in crisis - spotlight Africa: rural and urban issues. The Water Project. 
https://thewaterproject.org/water-crisis/water-in-crisis-rural-urban-africa. 
Accessed June 15, 2021. 

16.  Mason N, Nalamalapu D, Corfee-Morlot J. Climate change is hurting Africa’s 
water sector, but investing in water can pay off. October 2019. 
https://www.wri.org/insights/climate-change-hurting-africas-water-sector-
investing-water-can-pay. Accessed June 20, 2021. 

17.  Graham JP, Hirai M, Kim SS. An analysis of water collection labor among 
women and children in 24 Sub-Saharan African countries. Vitzthum VJ, ed. PLoS 
ONE. 2016;11(6):e0155981. doi:10.1371/journal.pone.0155981 

18.  The women for water – water for all campaign. 
https://www.csis.org/events/women-water-%E2%80%93-water-all-campaign. 
Accessed June 25, 2021. 

19.  Bioloos: helping achieve the goal of water and sanitation for all. 
unfoundation.org. https://unfoundation.org/blog/post/bioloos-helping-achieve-the-
goal-of-water-and-sanitation-for-all/. Published June 13, 2017. Accessed June 25, 
2021. 

20.  United Nations: Gender equality and women’s empowerment. United Nations 
Sustainable Development. https://www.un.org/sustainabledevelopment/gender-
equality/. Accessed June 25, 2021. 

21.  Women and water - a woman’s crisis. Water.org. https://water.org/our-
impact/water-crisis/womens-crisis/. Accessed June 25, 2021. 

22.  UNICEF: Collecting water is often a colossal waste of time for women and girls. 
https://www.unicef.org/press-releases/unicef-collecting-water-often-colossal-
waste-time-women-and-girls. Accessed June 25, 2021. 

23.  The water burden. UNICEF USA. 
https://www.unicefusa.org/mission/survival/water/water-burden. Accessed July 2, 
2021. 



 

 

 

37 

24.  Martin. Water and sanitation. United Nations Sustainable Development. 
https://www.un.org/sustainabledevelopment/water-and-sanitation/. Accessed July 
2, 2021. 

25.  Chilinda ZB, Wahlqvist ML, Lee MS, Huang YC. Optimal household water 
access fosters the attainment of minimum dietary diversity among children aged 
6-23 months in Malawi. Nutrients. 2021;13(1):E178. doi:10.3390/nu13010178 

26.  Cooper-Vince CE, Kakuhikire B, Vorechovska D, et al. Household water 
insecurity, missed schooling, and the mediating role of caregiver depression in 
rural Uganda. Glob Ment Health. 2017;4:e15. doi:10.1017/gmh.2017.14 

27.  Brewis A, Workman C, Wutich A, Jepson W, Young S, Household Water 
Insecurity Experiences - Research Coordination Network (HWISE-RCN). 
Household water insecurity is strongly associated with food insecurity: Evidence 
from 27 sites in low- and middle-income countries. Am J Hum Biol. 
2020;32(1):e23309. doi:10.1002/ajhb.23309 

28.  Subbaraman, R., Nolan, L., Sawant, K., Shitole, S., Shitole, T., Nanarkar, M., … 
Bloom, D. E. (2015). Multidimensional measurement of household water poverty 
in a Mumbai slum: Looking beyond water quality. PLoS One, 10(7), e013324 

29.  JMP. Accessed March 1, 2022. https://washdata.org/data/household#!/ 

30.  JMP. Accessed March 1, 2022. 
https://washdata.org/data/household#!/table?geo0=country&geo1=GMB 

31.  Gambia | world food program. Accessed March 2, 2022. 
https://www.wfp.org/countries/gambia 

32.  Martin. UNICEF urges swift action to close water and sanitation gaps. United 
Nations Sustainable Development. Published December 16, 2015. Accessed 
March 1, 2022. https://www.un.org/sustainabledevelopment/blog/2015/12/unicef-
urges-swift-action-robust-financing-to-close-water-and-sanitation-gaps-in-sub-
saharan-africa/ 

33.  Cooper-Vince CE, Arachy H, Kakuhikire B, et al. Water insecurity and gendered 
risk for depression in rural Uganda: a hotspot analysis. BMC Public Health. 
2018;18(1):1143. doi:10.1186/s12889-018-6043-z 
 

 
 
 
 
 
 
 
 
 



 

 

 

38 

REFERENCES FOR CHAPTER III 
 

1.   UN world water development report 2019. UN-Water. 
https://www.unwater.org/publications/world-water-development-report-2019/. 
Accessed June 4, 2021. 
 

2.   Global WASH Fast Facts | Global Water, Sanitation and Hygiene | Healthy Water 
CDC. https://www.cdc.gov/healthywater/global/wash_statistics.html. Published 
December 8, 2021. Accessed June 4, 2021. 
 

3.   What is water security? Infographic. UN-Water. Accessed February 8, 2022. 
https://www.unwater.org/publications/water-security-infographic/ 
 

4.   Water, sanitation and hygiene. https://www.unicef.org/gambia/water-sanitation-
and-hygiene. Accessed June 4, 2021. 
 

5.   Miller JD, Frongillo EA, Weke E, et al. Household Water and Food Insecurity 
Are Positively Associated with Poor Mental and Physical Health among Adults 
Living with HIV in Western Kenya. J Nutr. 2021;151(6):1656-1664. 
doi:10.1093/jn/nxab030 
 

6.   Stevenson EG, Greene LE, Maes KC, et al. Water insecurity in 3 dimensions: an 
anthropological perspective on water and women's psychosocial distress in 
Ethiopia. Soc Sci Med. 2012;75(2):392-400. doi:10.1016/j.socscimed.2012.03.022 
 

7.   Aihara Y, Shrestha S, Kazama F, Nishida K. Validation of household water 
insecurity scale in urban Nepal. Water Policy. 2015;17(6):1019-1032. 
doi:10.2166/wp.2015.116  
 

8.   Women and water in the developing world: linking water insecurity and gender 
disparities. CSIS Journalism Bootcamp. Published September 30, 2020. 
https://journalism.csis.org/women-and-water-in-the-developing-world-linking-
water-insecurity-and-gender-disparities/ 
 

9.   Hadley C, Wutich A. Experience-based measures of food and water security: 
biocultural approaches to grounded measures of insecurity. Human Organization. 
2009;68(4):451-460. doi:10.17730/humo.68.4.932w421317680w5x 
 

10.  Gambia, The geography, maps, climate, environment and terrain from Gambia, 
The | - CountryReports. 
https://www.countryreports.org/country/thegambia/geography.htm. Accessed 
October 4, 2021. 
 

11.  The Republic of the Gambia | West Africa. 
https://eros.usgs.gov/westafrica/country/republic-gambia. Accessed October 4, 
2021. 



 

 

 

39 

 
12.  The Gambia | culture, history, & people | britannica. 

https://www.britannica.com/place/The-Gambia. Accessed October 4, 2021. 
 

13.  Gambia population (2022) - worldometer. https://www.worldometers.info/world-
population/gambia-population/. Accessed October 4, 2021. 
 

14.  Gambia, agriculture. https://www.trade.gov/country-commercial-guides/gambia-
agriculture. Accessed October 10, 2021. 
 

15.  UN-water country briefs the Gambia. UN-Water. 
https://www.unwater.org/publications/un-water-country-briefs-gambia/. Accessed 
October 10, 2021. 
 

16.  Gambia | World Food Programme. Accessed March 1, 2022. 
https://www.wfp.org/countries/gambia 
 

17.  Drinking water | JMP. Accessed March 1, 2022. 
https://washdata.org/monitoring/drinking-water 
 

18.  Sanitation | JMP. Accessed March 1, 2022. 
https://washdata.org/monitoring/sanitation 
 

19.  Pickering AJ, Davis J. Freshwater availability and water fetching distance affect 
child health in sub-Saharan Africa [published correction appears in Environ Sci 
Technol. 2020 Jul 21;54(14):9143]. Environ Sci Technol. 2012;46(4):2391-2397. 
doi:10.1021/es203177v 
 

20.  Pattanayak SK, Yang JC, Whittington D, Bal Kumar KC. Coping with unreliable 
public water supplies: averting expenditures by households in Kathmandu, Nepal: 
coping with unreliable public water supplies. Water Resour Res. 2005;41(2). 
doi:10.1029/2003WR002443 
 

21.  Caruso BA, Cooper HLF, Haardörfer R, et al. The association between women's 
sanitation experiences and mental health: A cross-sectional study in Rural, Odisha 
India. SSM Popul Health. 2018;5:257-266. Published 2018 Jun 20. 
doi:10.1016/j.ssmph.2018.06.005 
 

22.  Nauges C. Correction to: Water hauling and girls’ school attendance: some new 
evidence from Ghana. Environ Resource Econ. 2018;69(2):447-447. 
doi:10.1007/s10640-017-0194-8 
 

23.  JMP. Accessed March 1, 2022. 
https://washdata.org/data/household#!/table?geo0=country&geo1=GMB 
 



 

 

 

40 

24.  Galambos NL, Fang S, Krahn HJ, Johnson MD, Lachman ME. Up, not down: The 
age curve in happiness from early adulthood to midlife in two longitudinal 
studies. Dev Psychol. 2015;51(11):1664-1671. doi:10.1037/dev0000052 
 

25.  Sustainable Development Goals indicators. Accessed March 1, 2022. 
https://unstats.un.org/sdgs/report/2021/goal-06/ 

 
 
 
 
 
 
 
 
 

 



 

 

 

41 

APPENDIX A: QUESTIONNAIRES AND THEIR RELATED INFORMATION 
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