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In 2017, about half of the people (400 million) lacking basic access to safe water 

worldwide lived in Sub-Saharan Africa. Among them, 135 million had to walk for more 

than 30 minutes round trip to an improved water source, and 144 million solely relied on 

surface water sources. Water insecurity is defined as the inconsistent access to sufficient 

amount of safe and clean water for active and healthy life. To promote water security and 

improve health, one of the 17 Sustainable Development Goals (SDGs) is to ensure 

sustainable management of adequate water and sanitation for all. To monitor this goal, 

indicators such as water availability and distance to water source are often used. 

However, to understand the effect of water security on health and nutrition at the 

household level, development of a reliable and valid household water insecurity scale is 

of utmost importance. Additionally, water security and its measurement scale is vital in 

achieving SDGs on addressing hunger, gender equity, as well as responsible consumption 

and production of natural resources of the planet. Nevertheless, based on current 

literature on water security scales development, no real consensus exists on what 

constitutes key components of the scale, and how the scale relates to food security 

especially in improving food utilization at physiological level by reducing incidences of 

diarrhea, particularly among children. This study aimed to 1) develop an experience-

based household level water insecurity scale,  2) test, and validate the experience-based 

household level water insecurity scale using concurrent and predictive measures.  



Approvals were obtained from Cameroon and the University of North Carolina at 

Greensboro ethical committees. The study was conducted from February 2019 to January 

2020, in rural areas of West Cameroon, Central Africa, using a mixed-methods approach. 

The qualitative phases, including a formative stage consisting in three focus groups 

discussions and six key informant interviews, was conducted with adults involved in 

fetching or managing water at the household level. Pertinent themes related to water 

fetching and management, daily use of water with information about drinking and chores 

water put separately, and coping strategies reported by community members to palliate 

water shortages were used to generate an initial set of 81 items, representing quotes and 

lived experiences of water insecurity in the study area. Half of these items (40 items; 

HWIAS-40) were retained because reported as related to the usual lived experiences of 

community members and reviewed by five women from the community to ensure they 

were easy to understand, culturally appropriate, and relevant to the study area of rural 

setting. The resulting scale with 30 statements (HWIAS-30) was further evaluated by a 

panel of six experts for relevance to the water insecurity definition and overall clarity and 

language use leading to a pre-final scale (HWIAS-25) with 25 statements.  

Results from the formative phase with both men and women from different age 

groups showed that children and women held the primary responsibility for water 

fetching and their main efforts were directed toward securing drinking water for their 

family. Household chores were organized in a hierarchical order and priority in water use 

was given to cooking, bathing, and to some extent, washing clothes. Coping strategies 

included changing meal plan or not cooking practices, recycling already-used water, 



borrowing water from neighbors, providing compensation in exchange for water services, 

and partitioning water use.  

In the development of the final version of the scale, results of item reduction 

analysis i.e., low response rates, item difficulty index, item discrimination index, and 

exploratory factor analysis led to maintain 17 statements (HWIAS-17) out of the tested 

25 statements. The coefficient of reliability (or consistency) of the HWIAS-17 was at the 

excellent level with Cronbach’s alpha of 0.92 indicating a very high level of response 

consistency across statements. In testing predictive validity, water insecurity score was 

significantly associated with food insecurity (p<0.001). Specifically, dose-response 

relationship was found i.e., mean water insecurity score was the highest for severely food 

insecure households and the lowest for the most food secure households (food secure 

(water insecurity score: 7.3 ± 9.6), mildly food insecure (water insecurity score: 8.3 ± 

8.2), moderately food insecure (water insecurity score: 16.2±14.8), and severely food 

insecure (water insecurity score: 25.9±16.3). In assessing construct validity, it was found 

that HWIAS-17 water insecurity score was correlated with water access indicators of 

time spent to water source and amount of water use. In fact, water insecurity scores were 

positively correlated with total time spent to fetch water (drinking water (p=0.002) and 

chores water (p<0.001)). Further, the HWIAS-17 water insecurity scores were negatively 

correlated with per capita water use (p=0.015) and amount of water stored at the 

household level (p=0.023).  

In conclusion, not only women, but also children in the household shared a 

significant responsibility in fetching or securing water for the household. Use of a step-



by-step approach and methodology involving in-depth investigation and quantitative 

survey are vital in developing highly reliable and valid household water insecurity scale. 

Water insecurity is significantly associated with food insecurity. Hence, measurement of 

household level water insecurity scale is critical not only in measuring water access 

issues, but it is even essential for food and nutrition security programs and interventions.  
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CHAPTER I 
 

INTRODUCTION 
 

Water is the “quintessential” nutrient for life, playing a key role for inner body 

functioning and individuals’ well-being (1). In 2010, the United Nations (UN) declared 

access to water a human right and established 50 liters/day as minimum amount of water 

per capita to lead a healthy life and be water secure (2,3). First attempts to formally 

quantify water access dated back to the early 1980s with the water stress index, which is 

defined as the total population competing for a defined amount of water with the 

threshold for water stress established as 1,000-500 m3 water per capita per year (4–7). 

The water stress index was developed in a context where Sudano-Sahel region of Africa 

was experiencing food dearth. Its objective was to provide an early warning system 

notifying policies for food self-sufficiency and thus, established a relationship between 

food insecurity and freshwater availability (5).  

Food insecurity is defined as a situation occurring when people lack consistent 

access to sufficient amounts of safe and nutritious food for normal growth and healthy 

life (8). Because agriculture uses 70% of available freshwater, adequate water availability 

and access is fundamental for food availability since water is also used for livestock 

breeding and fishing production (9). Additionally, increased access to clean water leads 

to improve hygiene practices and sanitation maintenance as well as food safety measures
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that will result in less diarrhea and other fecally-transmitted diseases cases, hence better 

food utilization by the body (10,11).  

Most of Sub-Saharan African countries have a water stress index exceeding 1,700 

m3 but, the under-development situation, characterized by poor piped-borne water 

infrastructure limit their abilities to manage their water resources efficiently and durably 

and thus, to achieve universal access to water for their population (12). Recent estimates 

(2017) show that half of the people (400 million) worldwide lacking basic access to safe 

water worldwide live in Sub-Saharan Africa. Among this population 135 million had to 

walk for > 30 minutes round trip to an improved water source and 144 million solely 

relied on surface water sources (3). 

Chronic water shortage, which corresponds to prolonged poor access to safe 

water, causes deleterious effects on health with children bearing the heaviest burden. 

Currently, 840,000 deaths are caused by water-related diseases. Every day, 1,300 children 

die due to diarrhea mainly as a result of water-borne and water-washed infections (13). 

According to the World Health Organization (WHO), 50% of all undernutrition cases in 

children occur secondary to poor food utilization consecutive to repeated diarrhea and 

intestinal worm infections (11). Consequently, Water Access, Sanitation, and Hygiene 

(WASH) interventions are set as a priority for improving children’s nutritional status and 

growth. Furthermore, management of adequate water and sanitation for all has been 

established as one of the SDGs under the UN’s 2030 agenda for sustainable development 

(3,11,13).   
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To monitor this goal, the UN-Water established four standards, and accordingly 

water access is considered poor when 1) per capita water use is <50 liters per day; 2) total 

water collection time exceeds 30 min; 3) the improved water source is not within 1,000 m 

of the home; and 4) water cost exceeds 5% of the household income (2,3). These 

standards have been very useful and are commonly used in monitoring and evaluating 

water and sanitation related interventions. However, since water is an essential nutrient 

and plays a key role in predicting nutrition and health status, it is vital to assess different 

coping strategies people use at the household level in meeting daily intake levels, 

including managing hygiene and sanitation activities (14). Further, drawing upon 

extensive literature on the importance of measuring food insecurity at the household level 

to assess psychological distress, development of validated water insecurity scale is 

warranted (14,15).   

Household water insecurity is referred to as a situation that occurs when a 

household lacks sufficient amount of good quality water for an active and healthy life (8). 

Developing a water insecurity measurement scale is vital in achieving SDGs on 

addressing hunger, gender equity, and responsible consumption as well as production of 

natural resources of the planet (14). While water insecurity is widely recognized, there is 

less agreement on how to measure it (14,15). Starting with indexes mainly focusing on 

gauging freshwater availability at the national and regional level, the UN finally 

established water access indicators to assess water insecurity at the household level. 

However, mirroring food insecurity measurement, there was a need to capture 

experiential and behavioral dimensions of water insecurity. Thus, several studies were 
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conducted since 2009 to develop experience-based household water insecurity scales 

(8,16–22). 

Results of studies that have evaluated these scales have found that “water 

insecurity” is directly related to the quantity and quality of water for the household use. 

But other aspects of access to water also are important.  Some of the scales indicate that 

water insecurity is  significantly associated with distance to water source and water 

storage capacity at the household level (14,15). A missing aspect of these scales is that 

none of them considers water as an essential nutrient and do not specify at what level of 

water shortage or insecurity, daily water consumption is affected. In other words, critical 

information about inner human body functioning are not addressed.  An additional 

shortcoming of these scales is that they do not address the coping strategies people use to 

meet the daily requirements of water, the barriers that affect access to water, and the 

extent to which these barriers are burdensome to daily living needs. Further, considering 

the importance of water in sustaining the three pillars of food security of availability, 

access, and utilization, it is important to develop a water insecurity scale, which is 

predictive of food insecurity.  

Hence, under the long-term goal of demonstrating that addressing water insecurity 

at household level is critical for achieving food security from production to access and 

utilization, the two specific aims of this study were to: 1) develop an experience-based 

household level water insecurity scale; 2) test and validate the experience-based 

household level water insecurity scale using concurrent and predictive measures. 
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CHAPTER II 
 

LITERATURE REVIEW 
 
 

Water, “the Quintessential” Nutrient of Life 

Water, an Essential Nutrient 

Water is vital for life! It is the main constituent of our body with 60% percent of 

adults’ body weight made up of water (75% for children at birth) (1,23). As a building 

material for cells, organs, and other body compartments, water is very important for 

growth. Water also intervenes in macronutrient hydrolysis, cellular homeostasis (solvent, 

reaction medium, reactant and reaction product, and carrier for nutrients and waste 

products), thermoregulation, and acts as a lubricant and shock absorber (1,23). The 

human body does not produce enough water from the metabolism of food compounds nor 

obtain it in sufficient amount from food whereas 2-3 liters of water are loss per day via 

urine, skin perspiration, respiration, and feces (Table 1) (1,23). According to the Institute 

of Medicine, the water dietary reference intake is 3.7 liters/day for men and 2.7 liters/day 

for women (1).  

Water intake is partially determined by thirst and hunger drives, which occur 

when water balance is already perturbed and appears as an alarm the human body rings to 

remind us to rehydrate (1,23). Thus, drinking water before being thirsty is a good way of 

maintaining an ideal body hydration status; since when inadequate amounts of water are 

ingested, dehydration and hyper-osmolarity can occur and be life-threatening (1,23). Two
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age groups are the most at risk: elderly who have blunted thirst sensation and impaired 

renal function and children who cannot express their desire to drink water (1,23).  

  
Table 1. Water Balance in Sedentary Adults Living in Temperate Climate (Modified 
from Jequier 2010 (1)) 

 
 Water Input Range 

(ml/day) 
Foods Water Output Range (ml/day)  

Beverages 1400 – 1750 Urine 1200 -2000 
Foods 600 – 750 Skin 450 
Subtotal 2000 – 2500 Respiration 250 – 350 
Metabolic water 250 – 350 Feces 100 – 300 
Total 2250 - 2850 Total 2000 - 31000 

 

Water Access 
 
Besides being a basic need, water appears to be an essential component of each of 

the other physiological needs of the Maslow pyramid: homeostasis, health, food, sleep, 

clothes, and shelter. In fact, every human has the right to sufficient, safe, physically 

accessible, and affordable water for personal (homeostasis, health, food, and sleep from 

Maslow’s needs) and domestic use (laundry and cleaning the shelter) (3,24,25). 

According to the WHO and the United Nations International Children Emergency Fund 

Joint Monitoring Program (3), in 2017 a total of 785 million people lacked basic drinking 

water services worldwide. One quarter (206 million) of them, spent over 30 minutes 

round trip to draw water from an improved source and the remainder were fetching theirs 

at unimproved (435 million) or surface water sources (144 million), also involving a 30-

minute round trip.  
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Water sources are often different based on what this precious liquid will be used 

for. In rural areas, the cleanest water source is generally chosen for drinking and the 

closest one even if unimproved, used for chores. But, during periods when water fetchers 

are busy or absent, households tend to rely on the closest water source for both drinking 

and chores, be it unimproved (26,27). In case of urban studies, water source and 

arrangement vary from using a communal tap in a nearby location to getting water 

through private water tankers (8,17,18) (Figure 1 shows typical examples of water 

sources in rural areas). In both urban and rural settings, fetching and management of 

water used in the household are task of women and children; men are  not usually  

involved (4,14). 

 
Figure 1. Water Sources in Rural Areas 
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Individual Water Consumption 

According to the United Nations, sufficient amount of water corresponds to 50 

liters per person per day (2,3).  But, if households also feed livestock and water gardens 

with domestic water, two chores of great importance for achieving household food 

security, water needed per person will be far more than 50 liters per day (28). However, 

acknowledging how difficult accessing water still is, strategies to manage available water 

are put in place in the majority of communities experiencing recurrent water shortage i.e, 

coping strategies. These strategies generally aim to reduce the amount of water used by 

household members for chores or drinking and thereby, having the household functioning 

with a limited amount of water daily (28,29).  

In a household, compliance among members is required to reduce water 

consumption or amount of water used for a specific task in response to water scarcity 

(28,29). Economizing water becomes more effective when household members 

acknowledge that water is scarce and see that their neighbors are also economizing water 

(29). In fact, water use decision is contextual: outdoor uses such as garden watering or 

surrounding cleaning are the first target for water restriction. Indoor uses on the other 

hand, i.e., cooking, drinking, bathing, or laundry are given priority (28,29). In addition to 

that, water use decision depends on socio-economic factors such as income level, 

household composition, presence of water storage containers (Figure 2) etc. (28,29).  
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Figure 2. Water Storage Containers 

 

 
Food Insecurity 

Food insecurity is a situation that occurs when people lack consistent access to 

sufficient amounts of safe and nutritious food for normal growth and healthy life (8). 

Currently, a little over 820 million people are suffering from hunger, the most severe 

form of food insecurity, corresponding to one out of nine individuals worldwide (30). 

Especially, in sub-Saharan Africa, one out of five individuals experiences hunger (25). In 

addition to that, it is estimated that 2 billion people worldwide lack regular and consistent 

access to safe, nutritious, and sufficient food (25). Nevertheless, to achieve food security, 

three main pillars need to be fulfilled on a yearlong basis. 

Food Availability: addresses the adequate supply of food at the local and national 

level. It depends on agricultural production, livestock breeding, and net trade. However, 

sufficient food production does not mean equal access to it (9,30). 
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Food Access: refers to the fact that food supplied at the national level reaches 

households so that all their members have suitable quantity and quality for a healthy diet. 

Household’s adequate food access depends on: 

 Household income, and food prices, and their stability (economic access)  

 Distance to food markets, transportation, and storage facilities (physical access) 

 Gender equity, family composition, and number of dependents (children, seniors) 

in households (social access) (30–32).  

Food utilization: addresses how individual’s body absorbs and makes the most of 

nutrients that were consumed for body’s proper functioning (25,30). It depends on three 

main factors:  

Food preparation, feeding practices and nutrition knowledge with women playing the 

most important role (32,33) 

 Health care access and utilization since food insecurity is linked with more health 

problems, less health care access and utilization, and thus increased morbidity and 

mortality (11,34) 

 Clean water, sanitation and hygiene, which contribute to increase the biological 

availability of the food after it has been ingested. In fact, 60% of those diarrhea 

cases are due to unsafe water use, inappropriate sanitation, or insufficient hygiene 

(11,35) 

More than 40% of food production comes from irrigated lands and 70% of 

available freshwater is used for agriculture, which therefore becomes the larger user of 

water (9). Adequate water access is thus fundamental for food availability since water is 
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used for farming, livestock breeding, and fishing production. Additionally, water is of 

key importance for effective food utilization. In fact, increase access to clean water will 

enhance hygiene practices and sanitation maintenance as well as food safety measures 

that will result in less diarrhea or fecally-transmitted diseases cases, further improving 

intestinal nutrient absorption and thus nutritional status of children under 5 years old 

(10,31,32).  

Water Insecurity 

Water insecurity refers to uncertain access to sufficient amount of safe and clean 

water for an active and healthy lifestyle (8). The quantity of water available at household 

level can be determined by the quality/safety of water as well as distance and time spent 

to access water. Besides, to reduce health concerns, convenient access to improved water 

sources such as public standpipes, protected wells, springs, and rainwater collection is 

critical (10). Based on the UN–Water standards, water access is considered poor when: 1) 

per capita water use is < 50 liters per day; 2) total water collection time exceeds 30 

minutes; 3) water source is not within 1,000 meters of home, and; 4) water cost exceeds 

5% of the household income (3). In addition to that, estimated queuing time < 15 minutes 

and water velocity < 3 minutes to fill a 20-liter container are important contributors in 

measuring household water insecurity (36). 

Water serving for housework has been widely used to assess the extent of 

household water insecurity. A study conducted in Cameroon (26) showed that amount of 

water available for use at home was lower in water insecure households (37.07 liters) as 

compared to secure households (58.93 liters, p ¼ 0.042). Similar findings were published 
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in Pakistan revealing that higher amounts of water available to households were very 

important in preventing stunting (37). Additionally, access to water less than 20 

liters/day/individual is associated with poorer health and higher health concerns (10). As 

shown in Table 2, the health risk is estimated to increase with limited access to water. 

 
Table 2. Level of Health Concerns by Amount and Access to Water by Distance of Time 
(10) 

 
Service 
Level for 
Households 

Quantity Collected  
(Liters/person/day) 

Access Measure Level of 
Health 
Concern 

Distance 
(m) 

Time 
(min) 

No access < 5  >1,000 >30 min Very high 
Basic  < 20  100-1,000 5-30 min High  
Intermediate  ~ 50  0-100 0-5 min Low  
Optimal  ≥ 100  Many taps Continuously  Very low 

 

Diarrhea Among Children 

Chronic water shortage, which corresponds to prolonged poor access to safe 

water, causes deleterious effects on health with children bearing the heaviest burden. 

Currently, 840,000 deaths are caused by water-related diseases. This corresponds to 

1,300 children who die due to diarrhea resulting from water-borne infections every day 

(13). Diarrhea is defined as the passage of three or more loose or liquid stools during 24 

hours. It is the leading killer of children with total deaths more than for AIDS, malaria, 

and measles combined and this mainly occurs in low- and middle-income countries (11). 

During diarrhea, normal physiologic mechanisms of digestion and absorption are altered 

resulting in: i) solutes retained in the intestinal lumen; (ii) water and sodium defective 
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secretion by enterocytes; or (iii) destruction of the intestinal epithelium due to 

inflammation/infection leading to malabsorption of nutrients (38,39).  

This physiopathology generates an extensive water and electrolytes loss that 

rapidly becomes fatal if not properly replaced (use of oral rehydration therapy (ORT), 

parental rehydration with Ringer’s Lactate Solutions) (13,38). However, despite its 

efficiency and effectiveness in combatting simple to moderate dehydration in diarrhea 

cases, ORT cannot prevent the severity or incidence of subsequent diarrheic episodes. 

According to the WHO, half of undernutrition cases among children are due to diarrhea 

(11). Thus, in order to prevent and treat diarrhea and other water-related infections, the 

WHO launched the WASH interventions the practices of which have been demonstrated 

to reduce the prevalence of diarrhea by 30-40% (39,40). Access to clean and sufficient 

quantities of water i.e., water security is critical to facilitate the implementation of the 

four main WASH components: adequate treatment and storage of ready-to-use water, 

optimal hand washing, proper excreta disposal, and food hygiene at the household level 

(39,40). 

Water Insecurity Research and Measurement 

From the millennium development goals to the 2030 SDGs, water security 

continues to play a central role (3). Improving water access shifted from a target (Halve 

the proportion of the population without sustainable access to safe drinking water and 

basic sanitation by 2015) to a well-defined goal, “Ensure availability and sustainable 

management of water and sanitation for all,” with multiple targets. In 2013, in an effort 

to further acknowledge water security problem and allowing researchers and 
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policymakers to confront the issue on a more objective basis and thereby, more 

accurately measuring progress towards SDGs in different countries, the UN established 

the following definition for water security (2).  

 
Water security is defined as the capacity of a population to safeguard sustainable 
access to adequate quantities of and acceptable quality water for sustaining 
livelihoods, human well-being, and socio-economic development, for ensuring 
protection against water-borne pollution and water-related disasters, and for 
preserving ecosystems in a climate of peace and political stability.   

 

In the early 2000s, Sullivan et al. (41) proposed the water poverty index to better 

understand the impact of poor water access on food production, to highlight the 

importance of the availability and functionality of infrastructures that provided water to 

households, to monitor progress towards SDGs in both meaningful and comparable ways, 

and to determine priority needs for interventions in the water sector . Water poverty index 

(ranging from 0-1) encompassed variables measuring access to water; water quantity, 

quality, and variability; water uses (domestic, agriculture, livestock and industry); 

economic capacity for water management; and environmental aspects. While relatively 

comprehensive the water poverty index  did not include  assessments of water insecurity, 

individual perceptions of water poverty, and how these experiences related to 

psychological distress (15,42). Moreover, to better grasp the effects of water access on 

nutritional and health status of individuals, similar to food insecurity measurement, 

development of validated household-level experiential water insecurity scale is critical. 

Table 3 provides a summary of existing water insecurity metrics developed by 
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researchers and government to assess freshwater availability, water quality, water 

availability, quantity, flow, and consistency (42). 

 
Table 3. Summary of Existing Water Insecurity Metrics  

 
Water Insecurity 
Metrics 

Description Dimension Level of 
Measurement 

Water stress index (4-7) Total population competing for a defined 
amount of water in a defined region per year 
 

Single Regional 

Water poverty index (41) Composite and integrative tool that groups 
together indicators of water and human 
wellbeing in order to determine to which 
extent water scarcity affects human population 
 

Multiple  Regional, 
community 

UN water access 
standards (2-3) 

Distance to the water source, time spent to 
collect water, per capita water use, water cost 
 

Multiple Regional, 
household 

Water insecurity 
experiential scales 
 (8,16-22) 

Developed under the framework of water 
insecurity referred to as the uncertain access to 
sufficient amount of safe and clean water for 
an active and healthy lifestyle 

Single, 
multiple 

Individual, 
household 

 

Using that framework, water insecurity is referred to as the inconsistent access to 

a sufficient amount of safe and clean water for active and healthy life (8).  Multiple 

studies have focused on developing household water insecurity scales (8,16–22). The 

majority of them used indicators such as household water availability, access, and use 

mirroring the food insecurity scale development process (14,15). For instance, Jepson et 

al. (15) in a review, emphasized on psychological burden of water insecure households 

cross-culturally. Their findings were supported by a more recent review (14), which 

further demonstrated that, standard measures of water insecurity, that relied on nature of 

water source, distance to the water sources, or fetching time were not sufficient to capture 

detrimental effects of the “inconsistent” component of household water insecurity.  
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Good Practices for Scale Development 

Three main phases i.e., item generation, scale construction (field testing, item 

reduction, factor analysis), and scale evaluation (reliability, validity) generally contribute 

to scale development (43). Extensive literature review and in-depth qualitative methods 

(focus group discussions, key informant interviews) represent the pillars for item 

generation. Data extracted from these steps should be analyzed systematically using 

inductive and deductive approaches to produce an initial pool of items that should be 3-4 

times larger than the expected final scale statements (43–46) (see Figure 3 for systematic 

analysis following the inductive approach). 

 
Figure 3. Systematic Analysis of Qualitative Data Using the Inductive Approach (55) 

 

 

 
These items will undergo subsequent refinement during other qualitative method-

related exercises such as ranking items interviews and cognitive testing interviews in 
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order to clarify the questions, wording, and expression used in statements, making sure 

they are both easy to understand by potential participants and culturally relevant to the 

study area (43–46). Expert reviews of the scale items further provide information on 

relevance of the scale, appropriateness of statements, assess their clarity level, and 

evaluate the overall comprehensiveness of the scale (38-41).  

Field survey is typically conducted with a sufficient sample of participants; 

ideally 10:1 ratio i.e., 10 participants per statement included in the scale. A sample size 

deducted this way has been shown to be adapted for factor analysis and as studies 

demonstrated the limits of unidimensionality in experience-based scale development 

process, Cronbach alpha statistics is recommended to assess reliability (43–46). The 

actually supreme aspect of scale development is validation because it confirms that the 

scale actually measures what it intends to. Thus, to ascertain scale validity, field survey’s 

results needs to establish predictive criterion validity, concurrent criterion validity, and 

construct validity (43–46). 

Currently Existing Water Insecurity Scales 

From 2009 to present, eight scales (8,16–22) have been being developed to 

measure experience-based water insecurity at the household level (See Table 4). The 

earliest reported scale (8)  was developed in a water-scarce area of Bolivia and results 

from interviews with 72 women showed that coping strategies such as borrowing water 

from neighbors and begging for water from private vendors were positively correlated 

with water insecurity scores. Those scores were affected by seasonal changes and also 

negatively associated with income level and water storage capacities. 
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Table 4. Status of Current Research on Household Water Insecurity Scale (Adapted from Nounkeu and Dharod 2019 (14)) 
 

Author, Year  
 

Study Location 
(Setting) 

Scale Development Process Number 
of Scale 
Items  

Main Dimensions 
Covered 

Validation Results (+ve; -ve; ~ no association, 
NM: not mentioned) 
Water Use Time Spent Predictive  

Young et al., 
2019 (22) 

28 sites around 
the world 
(rural, urban) 

Photovoice, Go-along interviews, 
Delphi Method, FGD, and Cognitive 
interviews 
 

20 Quantity; Quality  
Social cost, 
distress 

~ (per capita 
household water 
use) 

+ve 
 

+ve: food 
insecurity 
 

Workman & 
Ureksoy, 2017 
(21) 

Lesotho 
(rural) 

Literature review, In-depth structured 
qualitative interviews  

35 Quantity; Quality NM NM +ve: Food 
insecurity 
 

Hadley & 
Freeman, 2016 
(20) 

Ethiopia 
(rural) 

Previously developed water insecurity 
scale was adapted  

21 Quantity; 
Quality, Social 
cost; safety issues 

~ (water use in 
liters/person) 

+ve  +ve: incidence 
of diarrhea 
among 
children 
 

Tsai et al., 
2016 (19) 

Uganda 
(rural) 

Used the Household Food Insecurity 
Access Scale (48) to create similar 
statements in reference to water access 
and use 
 

8 Quantity, Quality ~ (daily 
household water 
usage) 
 

  

Aihara et al., 
2015 (18) 

Nepal 
(urban) 

Scale was based on the literature and 
previous scale development study by 
Stevenson et al. (16) 
 

20  Quantity; 
Quality; Social 
cost; health issue 

-ve (amount of 
water collected) 

-ve: (water 
service 
hours) 

 

Jepson, 2014 
(17) 

Texas, USA 
(peri-urban) 

Semi-structured interviews, 
consultation with promotoras and 
local residents 
 

19 Quality, water 
distress 

  +ve: poverty 
level 

Stevenson et al, 
2012 (16) 

South Gondar 
zone, Amhara, 
Ethiopia 
 

Free listing & ranking, survey, focus 
group discussions 

24 Quantity, Quality, 
Social 
cost/distress 

~ (daily amount of 
water collected 
per person) 

  

Hadley 
&Wutich, 2009 
(8) 
 
 

Cochabamba, 
Bolivia 

Observations, Water use diaries, 
qualitative interviews 

9 Quantity ~ (diary report of 
water use 
estimates) 

 -ve: household 
income 
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Stevenson et al. (16)  working in Ethiopian villages created a scale based on 

statements generated from residents living in these villages. The researchers found that 

water insecurity was a significant predictor of psychological distress among women from 

104 households and water insecurity scores positively correlated with the use of 

unimproved water sources. Repeating the study later (47) in the context of an intervention 

(123 households) yielded similar results with a difference-in-difference estimate of the 

intervention effect being equal to two points on the water insecurity scale. This same 

scale was further validated in 2016 (20) using a sample of 1,934 households in Ethiopia 

and results demonstrated the ability of the scale to predict diarrhea incidence as well as 

convergent validity against distance to the water source.  

One study  conducted in urban settings of the USA in 2014 (17) showed that even 

though all households of the survey (n=68) had water on-plot, only 45% of them were 

categorized as “water secure” and 55% were “water insecure.” Another study (the same 

comment as above) in similar setting of urban Nepal in 2015 (18) demonstrated that 

difficulties in achieving basic activities such as personal hygiene, cooking, and drinking 

were associated with psychological distress among women.  

Tsai et al. (19) highlighted the importance of intra-household gender differences 

in perception of water insecurity with men tending to underestimate the phenomenon as 

well as the central role of elevation when estimating the impact of distance in affecting 

water insecurity. Workman and Ureksoy (21) on the other hand, proposed a syndemic 

approach to water insecurity assessing its interaction with food insecurity, HIV/AIDS, 

and poverty to augment anxiety and depression among women living in Lesotho.   
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Water insecurity scale development research has been evolving on a successive 

manner with investigators building on previous studies to further refine their scale (14). 

The latest version of the household water insecurity measurement is a 12-item scale 

designed by Young et al. (22) to capture water insecurity cross-culturally. However, to 

the best of our knowledge, no consensus has been adopted to date as for which scale 

represents the gold standard of household water insecurity metrics. In fact, despite 

authors built each other on the previous research to construct their scale, they followed 

different methodologies varying from creation from ground up to adapting already 

existing scales (14,15). The majority of the scales covered domains including quantity, 

quality, psychological effects, or inconsistency (14,15). But, as for nutritionists, there is a 

strong need to emphasize the role of water as an essential nutrient and thereby, how water 

intake can impact the health dimension of the water insecurity definition. In addition to 

that, negative effects of the “inconsistent’ dimension of water insecurity cannot be 

captured by standard measures of time spent or amount of water used. Finally, the scale 

should cover common coping strategies developed by individuals experiencing water 

shortage and that impacted three pillars of food insecurity i.e., availability, access and 

utilization. Acknowledging that none of the existing scales has been developed in Central 

Africa, to capture experiential and behavioral dimensions of water insecurity and 

understand effects of water access on nutritional and health status, this study was 

developed to create a comprehensive and culturally validated household level experiential 

water insecurity scale.
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CHAPTER III 

WATER ACCESS-RELATED ISSUES AND COPING STRATEGIES AMONG 
RURAL HOUSEHOLDS IN MENOUA DIVISION OF CAMEROON, CENTRAL 

AFRICA 
 
 

Abstract 

Water is vital for life! Distance to water source, amount of water used per capita, 

and types of water sources are often used to assess water access-related issues. This 

study, conducted in rural areas of Cameroon, included three rounds of focus group 

discussions and six key informant interviews to 1) Examine water fetching, water 

management, and daily water use at the household level; 2) Examine coping strategies 

used to manage limited water access at household level; and, 3) Determine key themes 

for development of household level water insecurity scale. Our results showed that 

children and women held the primary responsibility for water fetching at household level 

with water sources generally located off-plot. Participants reported often drinking less 

water than they felt they should, changing cooking menu, or recycling water as coping 

strategies in response to water shortage. Additionally, participants used terms such as not 

happy, embarrassed, angry, frustrated, worried, upset, not comfortable, suffering, being 

bothered, or sadness to express their feelings related to their water situation. From this 

formative phase, eight key themes of water insecurity were identified: cooking, drinking, 

gardening/animal raising, inconsistency, quantity, quality, and psychological health. 
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Thus, in-depth investigation of experiences and behaviors related to water use and 

management are critical in understanding water insecurity related issues in a rural setting 

of Cameroon, Central Africa.  

Introduction 

Water is vital for life! It is the main component of our body, playing a key role in 

maintaining cellular homeostasis, thermoregulation, macronutrient hydrolysis, and acting 

as a lubricant and shock absorber (1,23). The human body doesn’t produce enough water 

from metabolism of food compounds thus, drinking water before being thirsty is critical 

in maintaining an ideal body hydration status. When inadequate amounts of water are 

ingested, dehydration and hyper-osmolarity can occur, and be life-threatening (1,23). 

According to the Institute of Medicine, dietary reference intake for water is 3.7 liters/day 

for men and 2.7 liters/day for women (24). The United Nations (UN) established 50 

liters/day as minimum amount of water per capita to lead a healthy life and be water 

secure (2,3). Besides per capita water use, three other indicators of poor water access 

include: 1) total water collection time exceeds 30 min; 2) water source is not within 1000 

m of the home; and 3) water cost exceeds 5% of the household income (2,3). 

However, in 2017, 785 million people worldwide were still lacking basic drinking 

water services of having improved source of water in less than 30 minutes round trip 

(25). In Sub-Saharan Africa, due to lack of piped infrastructure, walking long-distances 

and using unimproved water sources such as running stream, pond or uncovered well is 

very common in rural regions (26,27).  Off-premises water sources require women and/or 

children of the household to be able to conduct enough water fetching trips to meet 
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household needs (26,27). In rural areas, water sources often differ according to their 

being for drinking and household chores based on perceptions on cleanliness or purity of 

this highly valued liquid (26,27,49). The cleanest water source, even though it might be 

far, is generally used for drinking.  While for household chores, the nearest water source 

is chosen, irrespective of its quality. But, during periods when water fetchers are busy or 

absent, rural households tend to rely on the closest water source for both drinking and 

chores, making compromises on quality of water (26,27).  

The Water Poverty Index (WPI) has been used in measuring water stress and 

scarcity (41). In addition to the WPI, the UN-water standards are used to conduct 

environmental assessment and measure water access by distance and time cost, or 

number of trips households have to make to secure enough quantity of water (4,27).  

However, to understand the effects of water access on nutritional and health status at 

individual and household levels, similar to food insecurity measurement, development of 

a validated household-level experiential water insecurity scale is critical. Using the 

definition of water insecurity as inconsistent access to a sufficient amount of safe and 

clean water for active and healthy life (8), the goal of this study was to collect 

information on water access and daily water use and ultimately key themes related to 

poor water access among rural households in Central Africa. Specifically, the objectives 

of the study were to 1) examine water fetching, water management, and daily water use at 

household level; 2) examine coping strategies used to manage limited water access at 

household level; and, 3) determine key themes for development of household level water 

security scale. 
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Methodology 

Study Area 

Cameroon is located in Central Africa and is characterized by its diverse culture 

and geography. The whole country has 10 regions, one of which is the West, with a quite 

heavily dense population, where the study was specifically conducted. The volcanic 

nature of the land and the high annual rainfall render it the breadbasket of Cameroon. The 

West region is divided into eight divisional administrative units including the Menoua, 

itself partitioned into 22 villages (50,51). Menoua division was selected for this study by 

convenience and represented the location of my previous research area (26,27). Bafou is 

the most populated village in the Menoua division and was selected by convenience as 

the location for this study. Temperatures there range from 56 to 78o Fahrenheit 

throughout the year and the climate is characterized by two main seasons: rainy season 

from mid-March to mid-November (annual average rainfall of about 71 inches) and dry 

season from mid-November to mid-March (50,51).  

Data Collection 

Approval was obtained from the Cameroon National Committee of Ethics for 

Human Research and the University of North Carolina at Greensboro’s Institutional 

Review Board. This formative phase of the study took place from February to May 2019 

and included focus group discussions (FGD)s and key informant interviews (KII)s and 

different steps conducted are summarized in Figure 4.  
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Figure 4. Description and/or Rationale of Different Activities Conducted During the 
Formative Phase 

 

 

 
Focus Group Discussions 

An extensive literature review was conducted and findings from my preliminary 

research in the study area (26,27) were used to develop the FGD guide. Initially, two 

FGDs were conducted with adult men and women, separately. The first discussion 

session was held with adult women (FGD 1=8) and the second one with adult men (FGD 

2=5). Adult men and women were recruited using both door-to-door approach and 

snowball sampling technique. Discussions took place in a private setting on two different 

days and each one lasted for approximately 2 hours. Questions were asked to collect 

information on household chores, water management and use, sources of daily stress, 

obligations of women and other household members, daily water use, water sources and 

any concerns related to water sources. Information on seasonal variations i.e., dry vs. wet 
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season was also collected. FGDs were moderated in French (national language spoken in 

the West region) by the researcher with assistance from a local woman who was fluent in 

local dialect. The interpreter was trained by the researcher on maintaining integrity of 

information they were collecting and signed UNCG’s IRB integrity form (Appendix F3). 

Using FGD principles of the researcher being the moderator and thereby playing a 

peripheral to a discussion among participants, all participants were given opportunity to 

respond during discussions, and as needed, prompts were used to dig deeper into issues 

raised during questioning. For each question, participants were asked to give as much 

details as they could, provided that all what they thought of were relevant to the section 

in question, allowing for in-depth collection of locally relevant items/concepts. At the end 

of each section, free list items relating to daily water use were read aloud, and 

participants were asked how well they could relate to those items and why. A copy of the 

FGD guide in English is attached in Appendix A. Each participant’s socio-demographic 

information was collected at the end of each discussion and the participant received an 

incentive of $2.  

During the discussions, the researcher also took extensive notes to supplement 

transcriptions derived from recording for analyses. The recorded discussions were 

transcribed word-to-word in French and matched with notes about the non-verbal 

behavior of participants. Both transcripts and notes from the first two FGDs were 

translated into English by the researcher. Inductive and deductive approaches (44) were 

used with FGDs transcripts in order to detect themes that could fall in water insecurity 

domains established by the literature (inconsistency, quantity, quality, and psychological 
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effects) as well as new themes from possible new domains. The unit of analysis was a 

quote or declaration, defined as a fraction of transcript that is understandable and contains 

one idea. Based on inductive content analysis approach, I systematically searched for 

recurrent declarations across transcripts and those judged as pertinent had to be grouped 

together as subthemes or categories. Then, I used the deductive content analysis approach 

to further look for quotes that fell within pre-defined domains of inconsistency, quantity, 

quality, and health effects. This phase was conducted independently by two authors and 

disagreements were discussed until consensus was met. The researcher looked up both 

English and French versions of transcripts while the second author searched only the 

English version.  

Subthemes were reviewed gauging differences and nuances which highlighted 

their being based on gender and age. From these two discussions, pertinent subthemes 

that were found from both content and thematic analyses relating to daily water use, 

water management, and coping strategies were grouped together and phrased as 

questions. Additionally, 18-21 years old children were identified by women as those 

seconding them in water management tasks. Thus, in order to obtain a complete picture 

of water management and water fetching at the household level, a third FGD was 

organized with young college or school age boys and girls, who were generally in charge 

of water fetching in their households (3 females and 3 males, aged 18-21 years old). At 

the end of this discussion session, each participant also received an incentive of $2. This 

FGD was also conducted in French, was audio-recorded, and word for word transcribed 

for analyses using similar methodology as previously described to identify pertinent 
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subthemes (Table 5). Based on the results, the guide used for the third FGD was 

modified to generate a set of questions that was used to conduct one-on-one in-depth 

interview with six adult men and women who did not take part in FGDs. 

Key Informants Interviews 

The recruited key informants’ ages ranged from 31-55 years old and were from 

diverse backgrounds: teachers, engineers, sellers, and farmers (two men and four 

women). This phase of the study aimed to confirm or modify subthemes identified from 

FGDs and allowed me to obtain more significant details on specific water-related issues 

that could be used in phrasing lived experiences of water insecurity into potential scale 

statements or items (see Table 5). In addition to that, using the same approach as FGDs 

but, with one-on-one interviews, help me to overcome common FGDs-related bias 

including group-think, social desirability, or lack of anonymity.  

Interviews were conducted in a private setting, lasted for 60 minutes on average, 

and each participant received an incentive of $2. Interviews were audio-taped and 

transcribed verbatim, and then translated from French into English for systematic 

analysis. The interviews were planned in order to allow modifications in the KII guide 

based on transcript analysis. This methodology allowed us to progressively modify 

questions that were difficult to understand by participants and/or add new questions or 

prompts based on the answers provided. The analysis was therefore conducted in three 

rounds: after the first interview, after interviews 2-3, and after the last three interviews. 

The final KII guide can be found in Appendix B.  
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Table 5. Key Subthemes Generated from FGDs and KIIs 
 

Focus Group Discussions Key Informant Interviews 

Water fetching schedule 
 

Water fetching prevented cooking-related activities  

Water sources  
Total number of trips/ carrying containers 
 

Disturbed daily schedule 

No water at home/unable to collect water  

Not enough water for chores  

Water fetching burden  

Water for drinking 
 

Drinking less water than needed,  

No water for drinking  

Experience of dehydration signs or symptoms 

Water for household chores 
 

Good hand washing practices 

Toilets cleaning 

Unable to water the garden  

Practice of open defecation 

Change cooking/not cooking  
 

Changed meal plan/cooked something else,  

No cooking at all  

Water for animal breeding Unable to give breed animals  

Seasonality in water use Water access and seasonality 

Quality of water used 
 

Perceived cleanliness and decision to drink water  

Water quality and household chores  

Water quality and children  

Psychological effect of water shortage Compensation to get water  

Anxiety related to water sources functioning  

Anxiety related to water fetching process  

Anxiety related to water to be used at home  

Recycling water  
 
Borrowing water from neighbors 

Coping strategies/opportunity cost 

 

Results 

During formative phase, in-depth information was collected from twenty-five 

participants (10 men and 15 women) involving two different qualitative methodologies: 
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FGDs and KIIs. The age of participants ranged from 18 to 75 years with a mean age of 

39.8±17.8 (see Table 6). This 4-month qualitative phase occurred from February 2019 to 

May 2019, covering both rainy and dry seasons. The following section summarizes 

analyses of the formative phase presented by key topic areas or objectives of the study.  

 
Table 6. Description of Socio-Demographic Characteristics of Participants (n =25) 

 
Socio-demographic characteristics  

 Mean ± SD† 
Participants’ age (in years) 40 ± 18 
Women’s age, n=15 (in years) 40± 17 
Men’s age, n=10 (in years) 40±20 
Total household size  6 ± 3 
 n (%)‡ 

Education 
First cycle of high school or less 
Second cycle of high school or more 

 
  18 (72) 
    7 (18) 

Occupation 
Small scale food/grocery seller/service providers 
Working in the farms 
Salaried  
Students  

 
7 (28) 
8 (32) 
2 (8) 

6 (24) 
 

Drinking water sources 
Taps/borehole/water pumps 
Rivers 

 
13 (52) 
12 (48) 

Chores water sources  
Taps/borehole/water pumps 
Wells 
Rivers  

 
6 (24) 
2 (8) 

17 (68) 
†SD=Standard deviation rounded to the nearest full digit; ‡percentages are rounded to the nearest full digit 

 
 

Water Fetching and Management and Daily Water Use 

Water Sources 

Community members generally relied on three types of water sources: water 

pumps, rivers, and wells. Water pumps or wells were owned by some families, who 

sometimes allowed villagers to fetch water from their pumps or wells to help their 
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community. However, some limitations were set for this water sources. Specifically, a 

limitation was set up by the owners in terms of how many cans each person could fill out 

from well or pump. For water supplied by pumps, since some of them ran on power, 

during power outages, owners sometimes closed the water pump to the public, to prevent 

their family from not having enough water for themselves. In the case of wells, the water 

drawn from wells was mainly used for gardening, animal breeding, or household chores 

but not for drinking since people disliked its taste and did not consider it as a “pure” 

source of water.  

During the rainy season, the use of collected rainwater for both drinking and 

chores was common. In case of rainwater usage, no additional treatment was done before 

using it for chores, but participants reported paying particular attention on how drinking 

water was collected during rain episodes. They were fetching to-be-drink rainwater 

directly from the sky instead of collecting water that fell on the roof or from the gutter. 

Total Number of Trips and Water Carrying Containers 

The number of trips to the water source and the quantity of water collected 

depended upon the household size. The greater the household size, the larger in terms of 

quantity of the water need, and thus, several more trips were necessary as compared to 

smaller households’ requirements. Additionally, the composition of household also was 

associated with the number of water fetching trips. Households with adolescent children 

were typically less burdened with water fetching because these youth could carry larger 

containers that would hold more water and made fewer trips than households with 

younger children. Moreover, results indicated that the number and types of containers 
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available for water fetching, the availability of trolley-like equipment, and the water 

output at the water source affected the number of trips needed to collect “adequate” water 

for the household. A key informant (age: 50, household size (HS): 11), mother of a 

household of 11 shared her experience:  

 
Since we drew water at the river source, my brother-in-law built his house and 
also built a water pump. It is located next door and he allowed us to fetch water 
there. So every morning, they pump water into a tank and we are able to fetch 
water through a tap. We draw water we will be using all day and night… I had 
about seven cans, they got busted, I only have three cans remaining. Sometimes, 
when children are lazy, they just fetch those three cans. Other times, they will 
pour that water inside a barrel and do a second round.  
 

 
The availability of trolley and sturdy containers were assets for families. For 

instance, one participant (FGD, female, age: 28, HS: 7) reported: 

 
I came back from the farm and I was tired. I went to the river source carrying one 
20-liter can. With fatigue, the can, which weighted a lot, fell down and got 
broken. I abandoned the can over there and came back without water.  

 
 

For some households, water fetching containers were also used for water storage. 

However, in other cases, water was poured into other containers such as, buckets, barrels, 

and bottles, rending the fetching container available for another trip to the water source. 

For instance, one participant in KIIs (female, age: 50, HS: 11) stated this: “Water we plan 

to use for chores is poured directly inside the barrel and drinking water remains in a can 

with a lid.” For the majority of families, water was fetched every day in order to reduce 

the burden of large amount of water fetching on children and also work on limitation of 

not having enough containers to carry and store water. 
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Water Fetching Schedule 

All children and women, except adult male members (father, grandfather), 

participated in water fetching activities. Children as young as 4 years old were involved 

via carrying at least one bottle to the water source. All members involved in water 

fetching activities followed an established schedule. For instance, school-age children 

fetched water after school; around 4 pm. Women generally used their mid-morning time 

to fetch water. Each household member following a fix schedule felt eager to prevent 

running out of water for household chores, including cooking evening meal. For example, 

a key informant said (female, age: 50, HS: 11): 

 
If you miss fetching in the morning, and the tank gets empty, you will have to 
wait for the next morning. You will be obliged to fetch water at the river source 
because the owners do not pump water to fill the tank twice per day. 

 
 

Water for Drinking 

Drinking water was the most important priority in securing water. When forced to 

choose, water for drinking was saved first. If the amount of drinking water were 

insufficient, each member just drank a small amount to “refresh the throat” and waited 

until the next day to fetch more or borrowed water from neighbors. Often, the source for 

drinking water was different from the source used to collect water for household chores. 

People preferred spring or pump water for drinking purposes. Drinking water was also 

stored in separate containers. Especially in the dry season, when spring or water pump 

sources generally dried up or had a very slow output, the quality of drinking water was a 

big concern.  
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A key informant mentioned that (man, age: 31, HS: 5): “After spending a night at 

home without water, I arrived in class, asked for water from my students and drank.” In 

fact, borrowing water from neighbors was not considered ideal, since it was noted, all are 

facing the same situation. However, occasionally, women did reach out to their neighbors 

when water was not available. A key informant (woman, age: 42, HS: 6) said: “I put pot 

on fire and it got dried. I begged the neighbor for some water to put in the pot before I 

could run to the river to fetch mine.”  

Families preferred to sacrifice other activities just to keep a small amount of water 

for drinking. Women often reported going to bed thirsty and skipping drinking to save 

water for other household members. For instance, a key informant said (woman, age: 42, 

HS: 9) “I store my drinking water really jealously.” Nevertheless, for babies, families 

used bottled water, and young babies were given a priority in ensuring there was some 

water available for them.  

Daily Water Use 

Household Chores 

Water use for household chores depended upon availability. As indicated in Table 

7, each specific household activity, involved planning in using water. Results obtained 

from FGDs and KIIs indicated that water was used in a hierarchical order for household 

activities, with cooking given a first priority, followed by bathing, and washing clothes.  

The Seasonality Aspect of Water Use 

The dry season heavily impacted water availability (water source dried up) and 

access (owners being less generous with their water pumps/wells). As a result, the 
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amount of water used for any particular activities was reduced to minimum. During the 

rainy season, households were able to collect rainwater and stored them inside buckets, 

barrels, and other containers. Participants also practiced washing their clothes during the 

rain episodes and were able to collect drinking water from rain highly reducing the 

burden of water fetching on them. 

Quality of Water Used 

The quality of water was an issue in both seasons, but it was a major concern 

during the dry season when the river and spring sources were dried up. During these 

times, water was judged for its quality by color or clarity. Most women agreed during the 

FGD: “What is essential is that whenever we look at water with naked eyes, we see that it 

is clear, we know that it is clean.” Water quality was reported important for chores such 

as cooking, drinking, and to some extent bathing. A male key informant (age: 31, HS: 5) 

reported that: 

 
When I arrive at a place where there is an improved water pump, generally after 
walking a lot, I fetch some water; even if the quantity maybe just 5 liters. 
Whenever, I am able to go to that water pump, I fetch drinking water from there; 
otherwise, we drink dirty water from river or rain. 

 
 

However, not so clean water was used generally for some category of chores 

including washing the floor, watering the yard, washing farm clothes, or washing dirty 

hands when coming back from the farm. In fact, most of participants said: “We don’t pay 

attention to water that we use to the wash floor.” Even though water quality was a big 

concern, treating water for cleanliness was not a common practice. Villagers believed that 
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switching between improved water source of water pump and not so clean water of river 

weakened their immunity:  

 
When we were born, our parents were fetching river water to give us… It is 
recently that white people came with “Tangui” (a local brand of bottled water), 
before, there was none of these (Woman, FGD, age: 67, HS: 3). 
 

Because of this conception, infants were switched to usual water as early as 

possible. In general, infants were given bottled water up to a year. They switched to 

family sources of water as soon as the child started eating general household meals. 

Participants explained that the more you waited before introducing infants to “regular” 

water source, the worst it could be for his/her health. The cleanest water was prioritized 

for drinking, cooking, and to some extent bathing the infant.
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Table 7. Summary of the Use of Water and Decision Making for Each Major Household 
Activity 

 
Household 
Chores 

Water Use and Decision Making 

Cooking The amount of water used for cooking varied from as low as 1liter to soak gary to 2liters to 
cook sautéed rice or sautéed pasta to as much as 20 liters to cook couscous or koki 
What was cooked depended upon availability of water, and cooking was considered a “To-
do-with-available water” task. 

 

“At moments when we had water issues, we could spend a day without cooking because 
there was just enough water to drink for the night” FGD3, age: 21, HS: 10. 

 
Hand 
hygiene or 
Bathing 

Some water was kept aside for hygiene and often that water was used or recycled for other 
purposes such as washing floors. 
Washing hands before feeding the baby or before preparing food or after coming from the 
farm, was noted commonly.  
Women used only water for hand washing to avoid water waste, since washing with soap 
would require larger amount of water 

 

“If your hands are dirty, you take already used water to wash them first, then rinse them 
with clean water” FGD1, several women 

 

Laundry It was considered the chore requiring the most amount of water.  
Except for those who had a tap or a well at home (considering that it didn’t dry up during 
dry seasons) and during rainy season, people generally went to the river to do laundry. 

 

“The time and energy I spend to go to pull water out of the well so as to collect sufficient 
amount of water for your laundry, is actually more than what I spend bringing directly my 
clothes to the river site and washing them there. And by doing that, my clothes are cleaner 
because I rinse them with enough quantities of water. I am not trying to economize water 
anymore.” KII, woman, age: 41, HS: 6 

 
Sanitation Most of the households were using traditional latrines (pit hole latrine, or just a hole in the 

ground) 
Use of ‘recycled water’ to clean toilets was very common. 

 

“All water remaining from other activities are collected and thrown there at least to remove 
bad odors.” KII, woman, age: 42, HS: 9 

 
Home 
gardening 

Besides their regular farms, often families grew some vegetables, legumes and fruits, near 
their houses.  
The regular farms were located near the swamps and river, so water was collected and used 
that way.  
For the home gardening, families relied on rainwater and most of the home gardening was 
done during rainy season (Note: during the study year, rain fell for longer than usual and 
spoiled crops for many families). 
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Animal Breeding 

Households with either large-size or multiple animals tended to pay special 

attention for availability of water they will be using for that purpose. Owners of big 

animal farms generally possessed either water pump or well. Smaller scale animal 

breeders made sure water was available for their animals and tended to have more water 

fetching containers. For instance, pigs’ food was mixed with generous amount of water, 

and for this small-scale pig and chicken breeder, the most important water use was for his 

animals: “When I get up in the morning, I first make sure my animals ate. I feed them in 

morning, noon, and evening” FGD3 (male, age: 21, HS: 10).  

Coping Mechanisms Used to Manage Water at the Household Level 

Because community members struggled to get water for their households, they 

used coping mechanisms on a regular basis, including but not limited to changing meal 

plan or not cooking practices, recycling already-used water, borrowing water from 

neighbors, providing compensation in exchange for water services, and partitioning water 

use. 

Change Cooking Meal/Not Cooking Practices 

Changing meal plan and cooking something that will require less water was the 

most common strategy used by women. A woman (age: 35, HS: 8) during FGD said:  

 
If you have one can (20 liters)? Couscous! You directly abandon the idea of 
cooking it (laughing). When there is not enough water, I change the menu, I only 
cook sautéed rice. 
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Thus, often the amount of water available predicted the evening meal. For 

instance, a key informant (woman, age: 31, HS: 7) said: “Before sleeping, I make sure 

that the amount of water available is sufficient for my early-morning beignet 

preparation.” The following Table 8 shows some meals that were considered water-

consuming dishes by participants and strategies or alternative meals when water was 

lacking. 

Recycling Water 

This was a common practice among participants (Table 8). Community members 

tried to make the best use of amount of water that they had available: 

 
Sometimes I do not have strength to go and draw water. I gauge the distance, I am 
tired, I try to see which of the chores remaining to be completed can be done with 
the rest of water that I am currently using. FGD, woman, age: 60, HS: 2 
 

This argument was supported by a key informant (man, age: 55, HS: 1) who 

stated:  

 
Whoever collects water from a container removes larger amount than needed 
during the rainy season. I mean somebody removing water from a barrel full of 
water is not as careful as somebody taking water from a 20 liter can, especially 
when that can is the only one remaining and the person knows that when that can 
gets over, he/she will have to go to the water source. 
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Table 8. Summary of Narratives Explaining Original and Alternative Dishes Cooked in 
Limited Water Availability and Representing Use of Water for Multiple Purposes or 
Recycling at the Household Level 

 
Original and Alternative Dishes Cooked in 
Limited Water Availability 

Quotes Representing Use of Water for Multiple 
Purposes or Recycling 
 

“If you have one can (20 liters)? Couscous! 
You directly abandon the idea of cooking it 
(laughing). When there is not enough water, I 
change the menu, I only cook sautéed rice.”, 
FGD, women, age: 35, HS: 8 
 

“1) Water for the laundry, you clean the toilets to avoid 
odors; 
  2) You removed solid particles inside water you cleaned 
food items with (rice, etc.) and you water the floor with 
the rest.” KII, woman, age: 42, HS: 9 
 
“1) Wash clothes with water and use it to rinse toilets; 
  2) If I wash baby clothes, I can use the remaining water 
to wash her brothers’ clothes with; 
  3) The rest of water I cook with to wash plates …and the 
remaining water for the dishes to water the floor.” KII, 
woman, age 31, HS: 7 
 
“1) Water we washed the dishes with can be used to wash 
feet, wash floor, as well as toilets; 
 2) Water remaining after taking a bath can be used to 
wash dirty coats used for farming.” KII, man, age: 31, 
HS: 5 
 
“Rinse clothes; you keep water after you bathe with it.” 
FGD, woman, age: 67, HS: 3 
 
“The water I used to wash clothes, I can re-use that water 
to wash the floor, even the toilets.” KII, woman, age: 41, 
HS: 6 
 
“The water we already used to wash clothes, or dishes, 
we water the floor with it.” FGD, man, age: 58 

“I was planning to cook tomato stew and rice. 
The rice itself, half a kilo, takes a certain 
amount of water. Being able to wash the 
tomatoes with all the condiments asks a 
certain amount of water. I see there is not 
enough, and it is better to cook sautéed pasta. 
For pasta, 2 liters will be a lot to cook.” KII, 
man, age: 55, HS:1 
 
“I can’t cook Koki with 5 liters of water. I 
won’t be enough even to wash koki grains 
(black eyes beans); I will just change the meal 
plan. Or if I just have koki as food available, I 
go to the river to fetch for water” KII, woman, 
age: 41, HS: 6 
 
“Pile of potatoes and beans does not take a lot 
of water.” KII, woman, age:42, HS: 9 
 
“Something like sautéed rice, with 2 liters of 
water we can cook the rice until you eat it. 
Whereas couscous will ask 15liters because 
you must first boil water and for couscous to 
be ready to eat, you also need more amount” 
KII, male, age: 31, HS: 5 
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Psychological Effect of Water Shortage 

Low water access had a huge impact on women’s psychological health. Following 

terms were used in explaining their water situation: not happy, embarrassed, angry, 

frustrated, worried, upset, not comfortable, suffering, being bothered, and very sad. 

Women reported generally cooking in late afternoon for dinner. The same food is then 

heated and eaten the next day for breakfast before going to school, farm, or work, and the 

remaining for lunch. Thus, for the majority of households who lack water to cook food 

for dinner, it meant: i) eating raw or grilled/burned food items instead of a complete and 

balanced meal and ii) additional expenses to provide an alternative breakfast to the 

family. This was very disturbing for women. Especially feeding infants and babies an 

alternative meal, was very frustrating and disheartening for mothers.  

Additionally, arguments with male members of the household was common on the 

use of water, and women frequently reported a feeling of exhaustion and overburden for 

lack of support and limited participation of male members in securing water for the 

household. Arguments with neighbors and fighting in queuing were also common and 

women did not like to remember it, since it led to alteration of peaceful relationship that 

existed among the community members.  

 
Sometimes, when children (…and even adults) come to fetch water, they pull the 
bucket and leave the rope on the floor. Now, putting the rope back inside the well 
dirties the water… Because of that, I have altercations with my neighbors and 
their children. Sometimes I even close the well. So, no neighbors can use it 
anymore, because of that (Key informant and well owner, woman, age: 41, HS: 
6). 
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Borrowing Water from Neighbors 

All participants confessed to having borrowed water from neighbors at least once 

in a while or having given water to someone asking for it. Even though drinking was the 

main reason for borrowing water, other motives such as completing cooking process and 

bathing were also listed. It was not a very common strategy and was considered a last 

resort. Moreover, borrowing water was generally associated with a feeling of shame 

since, it was realized that all were facing similar situation of limited access to running 

water. Borrowing water was also considered as poor planning and not paying attention to 

household work; and like young adults mentioned during their FGD, “People sabotage 

you that you never have water at home because you are lazy.” Other people reported it 

was “degrading” to be begging for water or used words such as “angry” or “upset” to 

describe their feeling.  

Besides, it was considered “rude” for a person to refuse giving some water to help 

under those circumstances. In some cases, participants reported being lent a can of water 

with the promise to bring that can the next day also full of water. Women tended to show 

their own empty cans to confirm that they were in the same situation. Nevertheless, for 

some activities categorized as not important or not urgent such as laundry, washing 

dishes, or cleaning surroundings, community members were more reluctant to help: “I 

can give you water to drink or to put in the pot. I can’t give you water to wash clothes. I 

am not your house worker” KII, woman, age: 42, HS: 9.  

In addition to these commonly encountered strategies, other coping strategies that 

were commonly used and their related opportunity costs are presented in Table 9. 
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Table 9. Coping Strategies and Opportunity Cost of Low Water Access 
 

Coping Strategies Opportunity Costs/Outcomes 
 

Changing the usual water source 
to use even unimproved source of 
water  
 

Arriving school/workplace late due to water 
fetching  
Transcutaneous parasitic infections  
Safety issues: car/bike accidents, stray animal bites  
 

Going closer, including to 
unimproved water source 

Switching back and forth between drinking clean 
and dirty water 
Increase incidence of water-borne diseases 
 

Using range of containers and 
other instruments 

Time lost 
Physical burden 
Psychological burden: anxiety, anger, shame etc. 
 

Limit drinking water and use 
hierarchy in housework 

Poor personal hygiene 
“Especially old people like us, when I often come 
back from farm and see 2 liters of water, I can’t 
bathe, I end up washing my feet” FGD, woman, age: 
60, HS: 2  
 

Limit farming to areas located 
near river and do home gardening 
only during rainy season 

Time lost  
Bad harvesting 
Reducing the availability of food and limiting the 
time devoted to grow crops and raising livestock.   
 

Limiting sanitation activities High risk for cross contamination and reducing 
sanitation protection to zero.  
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Key Themes Related To Water Insecurity 

Based on FGDs and KIIs, quotes on water access and coping behaviors/issues that 

families faced because of water insecurity were grouped and key themes identified, all of 

these being presented as follows with their corresponding categories or subthemes:  

 Cooking:  Changed meal plan/cooked something else, No cooking at all, Water 

fetching prevented cooking-related activities 

 Sanitation and hand washing practices: Good hand washing practices, Toilets 

cleaning, Practice of open defecation 

 Drinking: Drinking less water than needed, No water for drinking, Experience of 

dehydration signs or symptoms 

 Farming/breeding: Unable to water the garden, Unable to give breed animals  

 Inconsistency: Compensation to get water, Disturbed daily schedule, Water access 

and seasonality 

 Psychological effect: Anxiety related to water sources functioning, Anxiety related to 

water fetching process, Anxiety related to water to be used at home, Coping 

strategies/opportunity cost  

 Quantity: No water at home/unable to collect water, Not enough water for chores, 

Water fetching burden 

 Quality: Perceived cleanliness and decision to drink water, Water quality and 

household chores, water quality and children 
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Discussion 

This study aimed to collect information on water fetching and management of 

water use and coping strategies that families used in limited water access. Results found 

were specific to rural villages in Central Africa, with intentions of identifying water 

insecurity key themes and generating a set of statements that could be used to develop 

and test a household level water insecurity scale. Recent reviews (14,15) of water 

insecurity scale development studies reported that preliminary qualitative and 

ethnographic assessment to collect detailed information on water-related behaviors and 

lived experiences of water insecurity in study communities were of utmost importance. 

This study included three rounds of FGDs and six KIIs in order to examine water 

fetching, water management, and daily water use at the household level. In the study, 

coping strategies used to manage limited water access at household level, were also 

investigated. 

Water for drinking was reported being the most important priority in securing 

water. Participants made sure it came from a cleaner source than chores water and was 

stored in separate containers. Like in this study, previous research in the same location 

(26,27)  found that drinking water was also scarce. This situation was leading household 

members to either drink less amount of water than they felt they should, drink unclean 

water, or as a last resort borrowing drinking water from a neighbor, water that could also 

be unclean. An intervention (installation of a water supply) conducted by Stevenson et al. 

(47) showed that the number of women reducing the amount of water they drank or 
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drinking unsafe water in response to water shortage, significantly declined in the 

intervention versus control groups.  

Household chores were organized in a hierarchical order and priority in water use 

was given to cooking, bathing, and to some extent washing clothes. Cleaning toilets and 

surrounding of house was reported to be the least important in case of water shortage. 

These findings joined the results of Jorgensen et al. (29) who reported that indoor 

activities (cooking, drinking, bathing, laundry) were generally given the priority in case 

of water shortage. Sarkar et al. (24), reported that recycling water is common among 

households without a direct source of water. Our results found support of this practice; 

water used for bathing was saved and re-used to wash the floor and clothes.  

A designated area for hand washing with tapped water arrangement is an indicator 

of appropriate hand washing setting in the water, sanitation, and hygiene interventions 

(3). But, from our results, washing hands directly in a bucket of water was commonly 

seen corresponding to poor sanitation and hygiene situation.  

Results of this study indicated that, availability of water significantly predicted 

what type of meal will be cooked, indicating a close relationship between water security 

and food security. There were meals that were considered water-shortage-friendly such as 

sautéed rice, sautéed pasta, “pommes pilées aux haricots.” Future research is needed to 

investigate how water access by affecting meal preparation, impacts nutritional status of 

households’ individuals.  

Previous studies on development of water insecurity scale indicated that 

psychological effect of poor water access is very huge (8,15,16,21,22). In this study too, 
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participants used many different terms to express their feelings related to their water 

situation including not happy, embarrassed, angry, frustrated, worried, upset, not 

comfortable, suffering, being bothered and sadness due to very less or no water. From 

this formative phase, eight key themes of water insecurity were identified: cooking, 

drinking, sanitation and hand washing practices, and gardening/animal breeding, to be 

added to existing and frequently used domains of inconsistency, quantity, quality, and 

psychological health spotted from the literature (14,15). Similarly, most of the previous 

water insecurity scales also included statements related to cooking, drinking, gardening, 

and sanitation (8,16-22). 

This study used a widely approved methodology of multiple FGDs and KIIs to 

investigate key themes for water insecurity scale. In-depth interviews allowed me to 

identify important themes and concepts as well as locally/culturally relevant experiences 

that could be used to draft household water insecurity scale statements. The results 

highlighted the critical role of water in various aspects of life and mainly how it affects 

the life of infants living in these communities. However, our sample size might prevent 

us from generalizing the study to other rural areas where water sources might be 

different, including in urban areas where limited water access could be due to limited 

water service versus long distance to water sources.  

Conclusion 

Findings from this study revealed that along with women, children also played a 

major role in fetching water and managing it for their households. The amount of water 

fetched and available at the household, the number of trips made, were impacted by the 
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number of children in the households and their age groups. Specifically, among children, 

the adolescent age group shared the major responsibility in fetching water for the 

household. The use of water was done in a hierarchical order with the cooking being the 

second priority after drinking.  Overall, range of coping strategies were used to manage 

limited water in the household including changing meal plan, recycling water, or 

borrowing water from neighbors. From this formative phase, subthemes related to lived 

experiences of poor water access were generated and commuted into eight major themes 

of water insecurity with related quotes. Besides compromises in quantity of water use, 

psychological distress, and time cost are significant aspects of water insecurity. In-depth 

investigation of experiences and behaviors related to the water use and management are 

critical in understanding water insecurity-related issues in a rural setting of Central 

Africa. 
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CHAPTER IV 

FROM QUOTES AND LIVED-EXPERIENCES TO HOUSEHOLD WATER 
INSECURITY SCALE STATEMENTS: RESULTS FROM RANKING INTERVIEWS, 

COGNITIVE TESTING, AND EXPERTS REVIEW 
 

Abstract 

The item generation based from deductive (literature review) and inductive (focus 

group discussions, key informant interviews) approaches, determining participants’ 

feedback of, and reactions to, different items on the scale represent a critical step for the 

experience-based scale development and thus its applicability to similar population 

samples. An additional step in establishing content validation ought to include the review 

by topic and cultural experts.  This study conducted ranking items interviews, cognitive 

testing interviews, and content validity steps to develop a water insecurity scale involving 

statements that were culturally appropriate and relevant for a rural setting in West 

Cameroon, Central Africa. 

During this phase of scale development that took place from May to November 

2019, the statements of the scale were tested with respect to the clarity and finalization of 

key domains. Starting with 81 items, ranking items interviews, cognitive testing 

interviews, and content validity by experts led us to obtain 25 rephrased or modified 

water insecurity statements (named HWIS-25). Four main domains of water insecurity 

were identified: 1) behavioral, psychological issues, anxiety; 2) quantity of water 

available for use; 3) water 
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consumption/drinking amount; and 4) water quality. Assessments by the expert review 

panel concluded that the included statements were easy to understand, appropriate to 

study area cultural context, and relevant to water insecurity construct. Therefore, field 

testing needs to be conducted to establish reliability of the HWIAS-25, as well as its 

criterion and construct validity. 

Introduction 

First attempts to formally quantify water scarcity were conducted in the early 

1980s with development of water stress index (WSI), which aimed to establish the 

relationship between food security and freshwater availability (5–7). The WSI was 

defined as representing total population competing for a defined amount of water and the 

threshold for water stress established as 1,000-500 m3 water per capita per year (1). 

Population-related water measurement methods later evolved with the advent of holistic 

metrics, which included new concepts such as social, physical, and economical water 

scarcity on the one hand and water poverty index on the other (1). The former considered 

the fact that the availability of freshwater in a region did not guarantee equitable access to 

it among its population. The latter focused on water scarcity or stress relationship to 

poverty at national and community-level (1,14). However, studies assessing the 

correlation between the population access to safe water and annual per capita water 

availability found no statistical correlation (r = 0.03, p = 0.86) (1). In fact, well-known 

water scarce countries such as Egypt or Morocco report quasi-universal water access 

(>90%) whereas countries like Cameroon with a sufficient freshwater availability still has 

53% of its rural population without any access to safe water (1,5).  
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Poor water access according to the UN–Water standards refers to: 1) per capita 

daily water use < 50 liters; 2) total water collection time > 30 minutes; 3) water source > 

1,000 meters of home, and; 4) water cost >5% of the household income (2,3). These 

indicators do not consider the experiential nature of water scarcity and psychosocial 

distress that occurs as a result of poor water access (14). At the household level, water 

insecurity is defined as uncertain access to sufficient amount of safe and clean water for 

an active and healthy lifestyle (8). A review by Nounkeu and Dharod in 2019 (14) found 

that eight studies had been conducted to develop an experiential household water 

insecurity scale. Based on the synthesis of existing scales, it was noted that quantity and 

quality domains were critical in measurement of water insecurity. However, consistency 

was lacking in the differential inclusion of items. For instance, in some scales, social 

costs such as ability to attend church or social gatherings, was found to be a significant 

indicator of water insecurity (16,20). In other scales, the statements on economic cost 

were important (8,16–18). Further, inclusion of coping by compromising in daily water 

intake was variable and ranged from two statements to no statement in different scales 

(16-22). Under the quantity domain, mainly water use for household chores was covered 

(14).  

In scale development, ranking items and/or cognitive testing to refine quotes and 

experiential statements generated from the formative stage is a very important step (16, 

46, 52). Moreover, the content review by experts represents a critical step for efficiently 

grazing scale validity analysis (46,52,53). Therefore, the goal of this study was to fine-

tune quotes and lived experiences extracted from focus group discussion, key informant 
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interviews, and observations that were carried out in the formative phase of scale 

development in rural areas of western region of Cameroon. Specifically, the aim of this 

study was to carry out cognitive testing and content validity steps to develop a water 

insecurity scale involving statements that were culturally appropriate and relevant for the 

rural setting in Central Africa. During this phase, potential statements for the scale were 

tested for clarity and finalization of key domains. 

Methodology 

Approval was obtained from Cameroon National Committee of Ethics for Human 

Research and the University of North Carolina at Greensboro’s Institutional Review 

Board. The study was conducted in rural areas of the Menoua division, West-Cameroon 

from May to November 2019. It consisted of ranking interviews, cognitive testing 

interviews, and content review of the scale statements by experts. Data collected from 

literature, past research in the study area (26,27), observations made by the researcher 

being actively involved in the study community from 2017, quotes and lived experiences 

(item rephrased from their daily life stories) extracted from FGDs and key informant 

interviews that took place from February to May 2019, were used to generate a set of 

items in French. This approach was used to conserve cultural relevant words and 

concepts included in generated items. These items were then translated in English by the 

researcher and an independent translator and subsequently modified into English. Items 

were related to each of the eight themes identified during the formative phase (see 

Chapter III) as followed: cooking (8 items), sanitation and hand washing (9 items), 
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drinking (6 items), ability to grow food and breed livestock (2 items), inconsistency (7 

items), psychological effect (17 items), quantity (16 items), and quality (16 items).  

Rankings Items Interviews 

Ten adults (4 men and 6 women) were recruited using the door-to-door approach 

and interviewed on a one-on-one basis in a private setting. The interviews lasted for 

approximately 40-60 minutes and were recorded for later word-to-word transcription. An 

incentive of $2 was given to each participant at the end of the interviews. The participants 

were randomly divided in two groups and each group received a different version of the 

ranking items interview guide (see Appendix C1 and C2 for the two versions in English).  

In fact, 81 items derived from quotes and lived experiences were retained from 

eight themes based on formative phase results (See Appendix C3 for the list of items and 

their related themes. To reduce the burden of question answering on participants, items 

from new themes of drinking, cooking, sanitation, and faming/breeding (25 items) were 

put together in one section (Part I) and included in all ranking questionnaires.  For each 

of the four other themes (inconsistency, psychological effect, quantity, and quality), 

similar items or items testing similar concepts were put in separate categories to create 

two sections (Part II—28 items and Part III—28 items) that would represent similar water 

insecurity constructs (Appendix C1 and C2). 
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Figure 5. Description of Ranking Data Analysis and Identification of Statements for Cognitive 
Testing 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key Themes from the Formative Phase (Number of Items) 
1-Cooking (n=8), 2-Sanitation (n=9), 3-Drinking (n=6), 4-Farming/animal 
breeding (n=2), 5-inconsistency (n=7), 6-psychological issues (n=17), 
7=Quantity (n=16), 8=Quality (n=16)  

 

Ra
nk

in
g 

Sc
or

es
 fo

r E
ac

h 
Ite

m
 

Sc
or

e 
ra

ng
e:

0-
20

, s
am

pl
e 

siz
e=

10
 

El
ig

ib
le

 
Su

bt
he

m
es

 
O

rg
an

ize
d 

in
 

Do
m

ai
ns

 

Ra
nk

in
g 

Ite
m

 In
te

rv
ie

w
s 

Co
nt

en
t A

ss
es

sm
en

t 
Id

en
tif

ic
at

io
n 

of
 T

he
m

es
 a

nd
 

Ite
m

s 

Items Organized by Subthemes 
1-Changed meal plan/cooked something else (n=3) 
1-No cooking at all (n=1) 
1-Water fetching prevented cooking-related activities (n=4) 
2-Good hand washing practices (n=3) 
2-Toilets cleaning (n=3) 
2-Practice of open defecation (n=3) 
3-Drinking less water than needed (n=4) 
3-No water for drinking (n=1) 
3-Experience of dehydration signs or symptoms (n=1) 
4-Unable to water the garden (n=1) 
4-Unable to give breed animals (n=2) 
5-Compensation to get water (n=1) 
5-Disturbed daily schedule (n=3) 
5-Water access and seasonality (n=3) 
6-Anxiety related to water sources functioning (n=1) 
6-Anxiety related to water fetching process (n=5) 
6-Anxiety related to water to be used at home (n=4) 
6-Coping strategies/opportunity cost (n=7) 
7-No water at home/unable to collect water (n=6) 
7-Not enough water for chores (n=7) 
7-Water fetching burden (n=3) 
8-Perceived cleanliness and decision to drink water (n=9) 
8-Water quality and household chores (n=5) 
8-Water quality and children (n=2) 

 

 

 

Items Excluded 

 Ranking interview 
score ≤1 (n=11) 

 Items reported not 
applicable to the 
cultural context 
(n=7 ) 

 

 

 

 

Domains 
Behavioral, Psychological issues, anxiety (n=8) 

Quantity of water available for use (n=31) 
Water consumption/drinking amount (n=10) 

Water quality (n=5) 

 

Subthemes 
Excluded: n=4 
 
Rationale 
 
Items grouped together 
and/or rephrased to 
make a statement  
 
Items assessing already 
proven assumptions  

Statements for adults (HWIA-40) (n=40) 
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The transcripts were translated into English and analyzed independently by both 

authors. First, the points scored for each item were summed up for all participants and 

items with a total score ≤ 1 point were excluded; Figure 5 shows the details of the 

ranking analysis process. Second, content data were reviewed and items or subthemes 

reported by respondents as not applicable to cultural context were deleted. Third, items 

representing similar categories were grouped together to create four main domains with 

related items. These domains are shown in Figure 5: Behavioral, Psychological issues, 

anxiety (8 items), Quantity of water available for use (31 items), Water 

consumption/drinking amount (10 items), and Water quality (5 items).  

Items capturing water insecurity as experienced by children of the household were 

excluded and 40 items were retained, modified, reorganized, and phrased into statements 

relating to overall household water insecurity experience with a 4-week recall period to 

be used for cognitive testing interviews (Named HWIAS-40). The proposed response 

options were Yes/No with those answering “Yes” to be further prompted to providing 

frequency at which they experienced the situation depicted in the statements.   

Cognitive Testing Interviews 

Five women were recruited to participate in one-on-one interviews in a private 

setting using the HWIAS-40 previously drafted with response options (Cognitive Testing 

Interview Guide is attached as Appendix D). The respondents were explained that their 

role was to clarify the questions, wording, and expression before the scale could be used 

with 250 women in their community. For each statement, respondents were asked to 

consider the options of Yes or No, and if yes, how often it happened based on the options 
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of rarely, sometimes, or often corresponding to once or twice, three to ten times, or more 

than ten times respectively with the recall period of 4 weeks. Their responses were then 

followed by a probe question with additional probes if clarifications were necessary (See 

Table 10 for illustration). 

Besides the concurrent methodological approach described above to conduct the 

interviews, a retrospective approach was often used but with a limited set of similar 

statements grouped together. Here, participants were proposed a set of similar statements 

grouped together; and after they provided their answer, they were asked to precise which 

of the proposed statements they understood the most, and sometimes to rephrase that 

statement. Each interview lasted for about 60 minutes, was recorded, and an incentive of 

$2 was given to each participant at the end of the interview.  

Interview records were word-for-word transcribed and translated from French into 

English for further analysis. For each statement, answers from all respondents were put 

side by side to facilitate the summary process and for common themes to be generated 

under these different categories: difficulties in understanding the meaning of 

terms/phrases/questions, problems with response options, variable interpretations of 

statements testing the same idea/concept, and judgment and social desirability. The 

decisions to modify, maintain, or delete a statement were with respect to cognitive testing 

data analysis and to a lesser extent, investigator-initiated. Based on the feedback received 

by participants, a new version of the scale was generated with 30 statements (HWIAS-30) 

and submitted for expert reviewing. 
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Table 10. Examples of Probe Questions with their Rationale and Sample Statements from the Cognitive 
Interview Guide (Adapted from Carbone et al. 2002 (19)) 

 
Type of Probes 
Used 

Rationale of Probe Question Example of Probe Question 

Comprehension 
of question: 
Meaning of 
terms, 
paraphrase  
 

Determine the signification of 
words or phrases 
 
Determine if the questions 
were culturally relevant 

In the past 4  weeks, how frequently were you angry 
or upset because the water source was not working 
or water service was interrupted and you were not 
able to collect or store water for the household (like 
pump was not working or river was all dried up or 
there was a long queue at the water source) 
 
What does the term “water source was not working” 
mean to you? 
In your own word can you tell me what “water 
service was interrupted” mean? 
Can you please repeat the question I just asked using 
your own words? 

Retrieval from 
memory of 
important 
information: 
recall probe  
 

Evaluate how they perceived 
similar statements 
 
Identify the cognitive process 
used to recall past event 

In the past 4 weeks, you did not wash clothes at 
home because there was not enough water in the 
household 
 
How did you arrive to that answer? 
How hard was that to answer? 
(I noticed that you hesitated before you answered, 
what were you thinking about?) 

Response 
process Specific 
and general 
probes  
 

Determine the cognitive 
process developed by 
participants in order to answer 
the questions 

#1. In the past 4 weeks, you gave baby bottled water 
because other water is unsafe 
 
#2.  In the past 4 weeks, you borrowed money to buy 
bottled water for the baby 
 
#3.  In the past 4 weeks, did you borrow bottled 
water since you did not want to give other water and 
there was no money to buy bottled water.  
 
What of these statements best relate to you? 

Decision 
process Mental 
efforts in the 
response 
process, social 
desirability 
Think aloud 
technique  
 

Determine the cognitive 
process developed by 
participants in order decide 
whether or not they should 
answer to the question 
 
Identify questions that are 
perceived as offensive  

In the past 4 weeks, how frequently you collected 
water from dirty or undesirable source   
 
What does the term “undesirable” mean to you? 
Can you give me some examples of “undesirable 
sources?” 
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Experts Review of the Scale 

Fifteen potential reviewers were contacted by email to evaluate the relevance of 

HWIAS-30 to water insecurity definition, appropriateness of statements, assess their 

clarity level, and evaluate the overall comprehensiveness of the HWIAS-30. They were 

selected on the basis of their expertise in household water insecurity, scale development, 

public health, or English and French languages mastering. Six experts accepted the 

invitation to review the scale and were sent the content validity materials (see Appendix 

D for English versions) consisting of:  

 A cover letter briefly presenting study objectives and describing what they were 

requested to do.  

 A complete version of the HWIAS-30 including 30 statements, and; 

 A response form detailing instructions to be followed by reviewers (Figure 6) 

The material was prepared in English and translated into French. Three experts 

received the English version of the scale, two, the French version, and one, received both 

versions. Each statement was rated for relevance to water insecurity definition and clarity 

and language use on a scale ranging from 1-4 with 1=not relevant or not clear and 

4=highly relevant or clear. A definition of water insecurity and detailed description of 

domains were provided, and reviewers were encouraged to give a written or an oral 

feedback that was used to revise the statements.  Reviewers were asked to complete their 

task in two weeks after having received the materials. French versions of response forms 

and comments were translated into English and all experts’ feedbacks analyzed together. 
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Figure 6. Instructions to Expert Reviewers for Rating Statements, Content Validity 
Response Form 

 

 
Calculations were conducted manually to obtain content validity ratio (CVR), 

content validity index per item (I-CVI), and Modified Kappa statistics (K) that were used 
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to assess relevance for each of the statements as well as inter rater agreement (IRA) for 

the overall clarity of the HWIAS-30 (Table 11). 

 
Table 11. Formula and Cut-Off Values Used for Content Validity Data Analysis (46,52–
56) 

 
Formula Cut-off value 
Reliability or Inter rating agreement (IRA) for the 
Scale: 
Count of number of experts who rated 3 or 4 for the 
item/total number of items 

 
0–0.30: lack of agreement,  
0.31–0.50: weak agreement,  
0.51–0.70: moderate agreement, 
0.71–0.90: strong agreement 
0.91–1.0: very strong agreement 

Content Validity Ratio (CVR):  
A=number of experts who rated 3 or 4 
N=total number of experts 
CVR= [A – (N/2)]/N/2 
 

 
CVR≥0.99 corresponds to an 
excellent level for a scale rated by 6 
experts  

Content Validity Index per Item (I-CVI): 
Proportion of experts giving item relevance rating 3 or 4 

I-CVI= A/N 
 

 
I-CVI≥0.83 corresponds to an 
acceptable level for a scale rated by 
6 experts 

Modified Kappa Statistics (K): 
Step 1: calculate the probability of chance agreement (PC) 
PC= [N! /A! (N -A)!] x 0.5N  

Step 2: Calculate I-CVI for each item 
Step 3: K= (I-CVI - PC) / (1- PC) 

 
>0.74: excellent 
0.60 – 0.74: Good 
0.40 – 0.59: Fair 

 

Results 

Ranking Items Interviews 

All ten participants were presented items in Part I. Six randomly chosen also 

completed Part II items and five as well were interviewed with Part III items. Based on 

total scoring, 11 items with a total score≤1 were deleted: namely 4 items in Part I, 4 items 

in Part II, and 3 items Part III. Taking into consideration the transcript data, seven items 

were reported not applicable to the context by the participants and subsequently removed 
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(see Figure 5). For instance, the item “not able to cook because water fetching took too 

much time and household members were unable to look for wood” was reported non-

applicable. Most of households had an amount of wood in their houses that could last for 

many months laboriously collected and dried out during the dry season to be used during 

the rainy season.  Another item involved use of flush latrines, which was not applicable 

since many households relied on pit-hole latrines for defecation.  

From the eight initial themes, four key domains were generated (Figure 5) with 

related items as follows: behavioral, psychological issues, anxiety (n=8), quantity of 

water available for use (n=31), water consumption/drinking amount (n=10), and water 

quality (n=5). From participants’ responses, household members generally had a 

protective attitude towards children. The item asking if someone in the household was 

given the priority for drinking in case of water shortage obtained the highest score (14 

points) and children were reported being the priority. As it is the case in food insecurity, 

it was hypothesized that water insecurity would be more severe in households where 

young children are affected.  
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Table 12. Key Themes from Data Summary for Each Statement and Actions Taken 
 

Themes Emerging 
Example of Items 

Sample Problem from Cognitive Interviews Action Taken 

Difficulties in understanding the signification of a question 
Angry because water 
source not working, or 
water service was 
interrupted 

Issues presented in the first part of the statement 
as the main reason why water could stop 
flowing were assimilated by respondents as 
problems occurring only when water sources 
had a tank, excluding wells, springs, or rivers 
from their answers 

 

The question was rephrased 
to have issues directly related 
to the different types of water 
sources mentioned upfront 
and not inside parenthesis 
anymore 

Stop cultivating garden, 
crops, or growing food 

Respondents found the question vague since for 
them, large crops or food could not be grown in 
the context of a garden during dry seasons. 
Instead, they referred to it as home garden or 
small garden where they do small amount of 
vegetables and can water it on their own 

The question was rephrased 
to make it obvious that it was 
referring to the small home 
garden and not the traditional 
farm 

Difficulties in understanding the meaning of a term/phrase 
Entire scale Household Rephrased to “house” 

 

Regular meal vs. 
Desirable food 

Variable interpretation of the phrases “regular 
meal” or “desirable food” 

 

The statements were 
modified and phrased as a 
single statement with the 
phrase habitual main meal 
adopted 

 

Slept very few hours When asked to state the phrase “slept very few 
hours” in their own words, mostly all of them 
said “wake up earlier”  

Rephrased according to their 
suggestion 

Problems with retrieving the answer 
Did not wash clothes at 
home 

Laundry was conducted on weekly or 
bimonthly frequency for some respondents. 
They found issues with laundry happening 
frequently to them, even though it meant 1 time 
per month 

The question was rephrased 
adding “wash your dirty 
clothes on an habitual 
laundry day” 

Variable interpretation of statements testing the same idea 
Cooked something else 
vs. changed what being 
cooked vs. did not cook 
food you wanted 

 

Inconsistency of responses for the three 
versions of the same question. And divergent 
choice when asked the statement they 
understood the most 

 

One statement was generated 
based on the answers given 
from the three similar 
statements 

Didn’t drink water 
despite thirsty vs. Thirsty 
but no water to drink 

Respondents have difficulties answering these 
2 similar questions. They couldn’t 
differentiate this from the previous set of 
statement asking about reducing the amount 
of water consumed 

The question was phrased 
differently 

Judgment and social desirability 
Collected water from 
dirty or undesirable 
source 

For some respondents, the “undesirable source” 
was the only one they had access to (rivers). So, 
they asked how we could ask that question 
since it is the source, they can access. 

The question was deleted 
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Therefore, as a final step in ranking analysis process, items were organized by 

domain and further by age groups with 40 statements to be tested for the household in 

general (HWIAS-40) and a 14-statement scale for infants. For the purpose of this study 

and in subsequent analysis, I only focused on the section of the scale assessing water 

insecurity experience for the overall household.  

Cognitive Testing Interviews 

Five women were interviewed during this phase of research using the HWIAS-40. 

Table 12 shows key problems experienced by participants throughout the interview 

process. Participants reported that during the interviews, they faced difficulties in 

understanding significance of questions, in grasping the meaning of terms/phrases, 

problems with response options, variable interpretation of statements testing a same 

idea/concept, and judgment and social desirability.  

Difficulties in Understanding the Signification of Some Questions 

When asked to rephrase the questions using their own words, respondents’ 

answers often revealed the misinterpretation of the question. For example, in a question 

asking about “water source not working or water service was interrupted” the respondent 

said this situation could only happen to people using water flowing from a tank through a 

tap but not for underground or rivers types of water sources that were also commonly 

used, even though that precision was made later in the statement. The question was hence 

modified and “water source was drying” added. 
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Difficulties with Understanding the Meaning of Some Words or Phrases 

The respondents couldn’t understand the meaning of “household.” In fact, 

because the word used for “household” in French (“ménage”) can also mean house-

works. When asked about a specific water situation in their household, respondents 

instinctively referred to housework-related activities putting drinking-related one aside. 

“Household” was changed to “house,” that was more understandable when translated into 

French. 

Problems with Response Options 

 Because of water issues, laundry was generally conducted on specific days of the 

week by respondents. Therefore, they felt lacking water for laundry was frequent for 

them even though actually experienced twice per month because they conducted it on a 

weekly basis. The statement was rephrased accordingly. 

Variable Interpretation of Statements Testing the Same Idea 

Some similar statements were grouped together and presented to participants who 

were asked after having given their answers to each of the questions, to choose among the 

presented statements, the one they understood the best. The number of statements 

presented to the participants ranged from groups of 2 to 4. Based on their answers, one 

statement was either selected from the group, or rephrased to take into account their 

suggestions from each question. For instance, three statements asking for change in meal 

plan because of water shortage were presented and the respondents’ interpretation was 

not consistent, as well as their choices of the statement they understood the best.  
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Table 13. Content Validity Analysis Data 
 

Items Clarity and 
Language Use 

Relevance to Water Insecurity  
Theoretical Definition of Water Insecurity: Inconsistent or limited access 
to safe and sufficient amount of water to meet daily needs for an active 
and healthy life 

 IRA/items P value CVI/Item % Kappa statistics CVR 
S01 3/6 .23 67 .57 .33 
S02 6/6 .015 100 1 1 
S03 4/6 .23 67 .57 .33 
S04 4/6 .06 50 .46 0 
S05 3/6 .06 50 .46 0 
S06 5/6 .06 50 .46 0 
S07 6/6 .015 100 1 1 
S08 5/6 .23 67 .57 .33 
S09 5/6 .093 83 .81 .67 
S010 4/5 .093 83 .81 .67 
S011 1/6 .23 34 .14 -.33 
S012 4/6 .06 50 .46 0 
S013 5/6 .093 83 .81 .67 
S014 5/6 .093 83 .81 .67 
S015 5/6 .093 83 .81 .67 
S016 5/6 .031 100 1 1 
S017 5/6 .093 83 .81 .67 
S018 4/6 .093 17 .08 -.67 
S019 6/6 .093 83 .81 .67 
S020 6/6 .093 83 .81 .67 
S021 5/6 .23 67 .57 .33 
S022 4/6 .093 83 .81 .67 
S023 5/6 .093 83 .81 .67 
S024 6/6 .015 100 1 1 
S025 5/6 .093 83 .81 .67 
S026 5/5 .062 100 1 1 
S027 5/6 .23 67 .57 .33 
S028 4/5 .23 67 .57 .33 
S029 4/5 .23 67 .57 .33 
S030 6/6 .015 100 1 .33 
Yellow: CVR>.99, I-CVI≥.83, K>.74 Red: Suggested to be deleted by ≥2 experts   Blue: not applicable
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Table 14. List of Statements Included in HWIAS-30 and HWIAS-25 
 

HWIAS-30 “In the Past 4 Weeks….” HWIAS-25 “In the Past 4 Weeks….” 

S01. Were you frustrated with the water situation of your house?  
 

S11.  Were you satisfied with the water situation (problems with water 
access or quality) of your house? 

S02. Did you worry that there would not be enough water for your house? S12.  Did you worry that there would not be enough water for your 
house? 

S03. Were you angry because the water source was dried up, or water 
source was not working, or water service was interrupted?  

S13. Were you upset because the water source dried up, or was not 
working, or water service was interrupted? 

S04. Were you upset for not having enough water in the house?  
S05. Did you get into an argument or fight because of water?  S15. Did you get into an argument or fight over getting water for your 

home?  
S06. Did you have to pay or give food or flatter somebody to get some 
water for the house? 

S16. Did you have to pay or give food or flatter somebody to get some 
water for the house? 

S07. Did you borrow water from others since there was not enough water 
in the house and going to water source was not an option? 

S17. Did you borrow water from others because there was not enough 
water in the house and going to a water source was not an option? 

S08. Did it occur that you were not able to finish your daily work/chores 
because of water problem? 

S18. Were you not able to properly finish your daily work/chores due to 
not having enough water? 

S09. Did it occur that you were not able to cook because there was not 
enough water in the house? 

S19. Were you not able to cook because there was not enough water in 
the house? 

S010. Did you cook something different from what you wanted to because 
there was not enough water in the house? 

S110. Did you have to cook something different from what you wanted to 
because there was not enough water in the house? 

S011. Did it occur that you were not able to put pot on fire because there 
was not enough water in the house? 

 

S012. Did you skip your daily habitual main meal because there was not 
enough water in the house? 

 

S013. Did it occur that you were not able to wash dirty utensils because 
there was not enough water in the house? 

S113. Were you not able to wash dirty utensils because there was not 
enough water in the house? 

S014. Did it occur that you were not able to wash your dirty clothes on a 
habitual laundry day because there was not enough water in the house? 

S114. Were you not able to wash your dirty clothes on an habitual laundry 
day because there was not enough water in the house? 

S015. Were you not able to clean yourself because there was not enough 
water in the house? 

S115. Were you not able to clean yourself or take a bath because there 
was not enough water in the house? 

S016. Were you not able to wash hands when you wanted to because S116. Were you not able to wash your hands when you wanted to 
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there was not enough water in the house? because there was not enough water in the house? 
  
S017. Did it occur that you were not able to clean latrines/toilets because 
there was not enough water in the house?  

S117. Were you not able to clean latrines/toilets because there was not 
enough water in the house?  

S018. Did it occur that you were not able to sweep the floors because 
there was not enough water in the house? 

S118. In the past 4 weeks, did it occur that there was no water in the 
house and there was no way of getting water immediately? 

S019. Did you use the same water for multiple things, such as same water 
to wash clothes, wash utensils, or wash hands…and then wash something 
else? 

S119.  Did you use the same water for multiple usages, such as same 
water to wash clothes, wash utensils, or wash hands…and then wash 
something else? 

S020. Did your children go to school late because water fetching took very 
long?  

S120. Did your children go to school late because water fetching took too 
long?  

S021. Did you miss farm work or your job work because of water issues? S121. Did you miss farm work or your job work because of water issues? 
S022. Did it occur that there was no water in the house and there was no 
way of getting water immediately? 

 

S023. Did you discontinue raising pigs or other livestock, such as goats or 
chicken because of water shortage? 

S123. Did you stop raising pigs or other livestock, such as goats or chicken 
because there wasn’t enough water to take care of them?  

S024. Did you stop cultivating/watering home garden because of water 
shortage?   

S124. Did you stop cultivating/watering a home garden because there 
wasn’t enough water?   

S025. Did you wake up very early in the morning or dawn to fetch water 
for the house? 

S125. Did you wake up earlier than usual time to fetch water for the 
house? 

S026. Did you drink less than you feel you should because there was not 
enough water in the house? 

S126. Did you drink less than you feel you should because there was not 
enough water in the house? 

S027. Did you go a whole daytime (between 6am to 6pm) without 
drinking water because there was not enough water in the house? 

 

S028. Did you sleep thirsty because there was not enough water in the 
house? 

S128. Did you sleep thirsty because there was not enough water in the 
house? 

S029. Did you drink just once or twice a day since there was not enough 
water in the house?  

 

S030. Did you drink muddy, unclear, or bad smell water because there 
was not enough water in the house? 

S130. Did you drink muddy, unclear, or bad smelling water because there 
was not enough water in the house? 

 S131. Were you not able to drink water because it did not taste good? 
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One statement was generated from the three that were presented to make it more 

understandable. Results from cognitive testing led to a 30 statements scale (HWIAS-30) 

relating to household water insecurity experiences and was further used for content 

validity with experts. 

Content Validity Results 

Relevance of Statements 

CVR was calculated for all statements and four statements met the cut-off of more 

than 0.99 whereas two statements yielded negative CVR values. I-CVI was calculated for 

all statements and 16 of them yielded acceptable I-CVI values of ≥ 0.83. However, 17 

statements had a modified Kappa statistic value of more than 0.74 corresponding to an 

excellent value. The same two statements that yielded the lowest values with CVR also 

had the lowest Kappa values (< 0.4). (See Table 13) 

Clarity and Language Use 

The inter rater agreement value for the scale was computed summing up IRA 

values for each statement that was ≥ 0.80 and dividing that total by the total number of 

statements (n=30). A total of 17 statements yielded an IRA value of ≥0.80 resulting in a 

scale IRA= 0.57 for clarity and language use and corresponding to a moderate agreement 

among raters. 

Comprehensiveness of the Scale 

Based on both calculations and comments made by reviewers on scale and 

response forms, statements were modified, retained, or deleted. All statements suggested 

to be deleted because they were judged as not relevant to water insecurity by two or more 
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experts were removed from the scale. This included S04, S011, S018, S027, S029 (Table 

13). Rationale behind this deletion was mainly the repetitive nature of statements or 

absence of relationship between the statement and water use. One statement was also 

suggested not applicable to the context and was removed from the scale (S012).  All 

statements with values for CVR>0.99 or I-CVI≥0.83 or K>0.74 (n= 17) were included 

with none or minor modifications. The rest of statements (n=7) were modified and 

maintained in the household water insecurity scale. Finally, one statement: “In the past 4 

weeks, were you not able to drink water because it did not taste good?” was added to the 

scale in order to have a complete picture of the water quality domain. Table 14 shows the 

list of statements included in HWIAS-30 and HWIAS-25. The final version of the scale 

to be used for field testing therefore included 25 statements (HWIAS-25) relating to 

water insecurity as it is experienced by the overall household. 

Discussion 

Starting with 81 items (See Appendix C2 for the list of items and their related 

themes), ranking items interviews, cognitive testing interviews, and expert reviews led us 

to obtain a scale of 25 statements (HWIAS-25) that were rephrased or modified to make 

them easy to understand, appropriate to the study area cultural context, and relevant to 

water insecurity construct. Additionally, water consumption appeared to be a main 

domain and was separated from the water quantity domain. Results from previous studies 

in the same location (26,27) showed that individuals gave priority to drinking water: 

where they fetched it, how they stored it, and the urge they felt to replenish when the cans 

got emptied. Participants reported borrowing water mostly for drinking. Water is a 
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nutrient and being thirsty is a physiological need that should be fulfilled to avoid more 

serious health issues, which can lead to loss of consciousness (1). Therefore, it could be 

important to use drinking water consumption as a gold standard to evaluate water 

insecurity scale’s concurrent validity, since households where people commonly 

experience thirst are more likely than others to be water insecure.  

Similar to other studies (54,57), main themes that emerged from cognitive testing 

interviews fell into four categories including difficulties in understanding the significance 

of questions and/or the meaning of terms/phrases, problems with response options, 

variable interpretation of statements testing the same idea/concept, and judgment and 

social desirability. Retained statements were rephrased with words/phrases proposed by 

participants such that they could be both easy to understand and culturally relevant. 

Authors (54,57) suggested to use same words/phrased suggested by participants 

whenever applicable. Similarly, the HFIAS guide recommends users to adapt examples 

of food listed in the scale to their cultural context (48).  

Our study used six experts falling within the range of 3-10 (52) or 5-8 (53) 

recommended by the literature to avoid too much divergent results, more difficult to 

interpret. Results from content validity by experts led to determine statements that were 

relevant using three acknowledged formulas: CVR, I-CVI, modified-Kappa statistics. 

Statement that yielded acceptable values from CVR and I-CVI were all taken into 

account using modified Kappa threshold. In fact, the latter was found most efficient and 

recommended for use by Boateng et al. (46). The inter rater reliability for scale clarity 

and language use was 0.80, which corresponds to a good reliability of the scale. The final 



 

 

71 

 

scale had 25 items (HWIAS-25), which is similar to the number of items used prior to 

validity testing by multiple authors (8,16,22). 

Conclusion 

In conclusion, four domains of water insecurity were generated during this study: 

1) behavioral, psychological issues, anxiety; 2) quantity of water available for use; 3) 

water consumption/drinking amount; and 4) water quality. Like food insecurity, poor 

water access was also shown to affect psychosocial well-being, with high levels of 

distress noted by women in managing water and making tough decisions, such as, 

whether to use water for cooking or drinking. In assessing water quality, indicators such 

as, using “brown” water was viewed as compromise in quality of water for cooking and 

drinking. Seasonal variation in water insecurity might occur, with its becoming severe in 

the dry season, however, even in the rainy season, water insecurity was occurring. 

Specifically, the availability of water storage containers played a key role in the 

households’ ability to secure water. A total of 25 statements from aforementioned four 

domains were retained for scale testing, specifically translating poor water access-related 

experience of adults of the household. The results of this study further reiterate the 

importance of field testing in developing a reliable scale and establishing the criterion 

and construct validities. 
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CHAPTER V 

VALIDATION OF A HOUSEHOLD WATER INSECURITY SCALE IN RURAL 
AREAS OF WEST-CAMEROON 

 

Abstract 

The United Nations in 2010 declared that access to safe and drinking water was a 

human right. This entitled everyone to have sufficient (50-100 liters/person/day), safe, 

acceptable, physically accessible (<30minutes round trip) and affordable water source for 

personal and domestic use. Additionally, food and water insecurity have been shown to 

share common roots. In fact, according to the World Health Organization, 50% of all 

undernutrition cases in children are related to poor food utilization or nutrient 

malabsorption, due to repeated diarrhea and intestinal worm infections, highlighting the 

role of water for achieving efficient food utilization and thereby food security. The 

specific objectives of the study included 1) description of the experience of water 

insecurity among women from rural areas of Cameroon, 2) test reliability and validity of 

the newly built household water insecurity scale (HWIAS-25). Results from field testing 

showed an excellent reliability of the scale (Cronbach’s alpha=0.92). There was a 

positive correlation between water insecurity and food insecurity scores (p<0.001). 

Specifically, a dose-response relationship was found i.e., the mean HWIAS-17 score was 

the highest for severe insecure households and the lowest for the most food secure 

households (food secure (HWIAS-17 score: 7.3 ± 9.6), mildly insecure (HWIAS-17 
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score: 8.3 ± 8.2), moderately insecure (HWIAS-25 score: 16.2±14.8), and severely 

insecure (HWIAS-17 score: 25.9±16.3). Water insecurity scores also significantly 

correlated with frequency of water intake. Assessing construct validity revealed that 

HWIAS-17 scores positively correlated with total time to fetch water (drinking water 

(p=0.002) and chores water (p<0.001)), and negatively correlated with per capita water 

used (p=0.015) and amount of water available (p=0.023). So, field testing is critical in 

scale development and as expected water insecurity developed is associated with water 

use and related indicators.  

Introduction 

Based on water stress index, most of Sub-Saharan African countries don’t 

experience water stress i.e., their water availability exceeds 1,700 m3 (12). But, because 

the majority of these countries are under-developed, their human and infrastructural 

abilities to manage water resources efficiently and durably are limited (5,12). In 2017, 

half of all individuals (400 million) who lacked basic access to drinking water worldwide 

lived in Sub-Saharan Africa. Among them, 135 million had to walk for more than 30 

minutes round trip to an improved water source and 144 million solely relied on surface 

water sources (3). Acknowledging all these facts and the critical role that water plays for 

life and well-being, in 2010, the United Nations (UN) declared that access to safe and 

drinking water was a human right.  

This vivified and entitled everyone to have sufficient (50-100 liters/person/day), 

safe, acceptable, physically accessible (<30minutes round trip) and affordable (<5% of 

monthly income) water source for personal and domestic use (2,3). Moreover, in order to 
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promote global collaboration around water, allow researchers and policymakers to 

confront the problem on a more objective basis, the UN-Water (2) established a definition 

for water security in 2013: 

 
The capacity of a population to safeguard sustainable access to adequate 
quantities of acceptable quality water for sustaining livelihoods, human well-
being, and socio-economic development; for ensuring protection against water-
borne pollution and water-related disasters; and for preserving ecosystems in a 
climate of peace and political stability. 
 

Agriculture uses 70% of available freshwater, thus adequate water access and 

availability is fundamental for food availability, one of the three pillars of food security 

(9). Additionally, increase access to clean water leads to improve hygiene practices and 

sanitation maintenance as well as adequate practice of food safety measures with as 

result, less diarrhea or fecally-transmitted diseases cases among children under 5 years 

old (10,11). Thus, by altering normal physiological mechanisms of digestion, absorption 

and thereby food utilization, chronic water scarcity and resulting water-related diseases 

lead to serious adverse consequences for health and food utilization (10,11). Based on all 

this, food insecurity is defined as a situation occurring when people lack consistent access 

to sufficient amounts of safe and nutritious food for normal growth and healthy life (8) 

According to the World Health Organization (WHO), 50% of all undernutrition 

cases among children are related to deficient food utilization due to repeated diarrhea and 

intestinal worm infections highlighting the role of water for achieving adequate health 

and nutritional status (11). Moreover, 840,000 deaths are caused by water-related 

diseases, primarily in developing countries (3). Especially 1,300 children die every day 
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due to diarrhea mainly as a result of water-borne and water-washed infections (13). 

Consequently, Water Access, Sanitation, and Hygiene (WASH) interventions have 

become a priority for improving children’s nutritional status and growth. Furthermore, 

management of adequate water and sanitation for all has been established as one of the 

SDGs under the UN’s 2030 agenda for sustainable development (3,11,13). Under this 

framework, water insecurity is referred to as when households lack sufficient amount of 

good quality water for an active and healthy life (8). 

In assessing water insecurity, indicators such as water access and type of water 

sources or water quality (improved vs. unimproved) are used (4,26,27). Several studies 

(8,16,17,21,22) that have investigated household water insecurity scale development have 

identified the incidence of psychological distress and anxiety that water insecure 

households often experience. It was noted that measuring water insecurity only using 

indicators such as distance to water source, or fetching time was not sufficient to capture 

the detrimental impact of the water inconsistency dimension of water insecurity (14).  

Moreover, considering the importance of water as an essential nutrient, statements related 

to reduced water intake have been included in many water insecurity scales showing that 

dehydration could be a potential outcome of water insecurity and suggesting that reduced 

intake of water is likely to occur at severe stages of water insecurity (14). Hence, the 

development of a valid and reliable water insecurity scale appeared as an attempt to 

restore a basic human right and promote access to clean and sufficient amount of water 

that is fundamental for good health and well-being (4,14).   
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Scale development should be ideally conducted in three phases: item generation, 

scale construction (field testing, item reduction, factor analysis), and scale evaluation 

(reliability, validity) (46). Reliability or internal consistency can be defined as the extent 

to which a scale remains consistent when it is assessed repeatedly under identical 

conditions (46). Despite validation is an essential step of scale development, adequately 

identifying domains and related statements using in-depth qualitative methods, it 

represents an important foundation (43,45,46). In order to claim the validity of a scale 

predictive (ability of the scale to predict future outcomes), convergent (how correlated 

the scale is to other constructs known to assess water insecurity), and discriminant 

validity (how unrelated the scale is to constructs known to be not related to the 

underlying construct) need to be established (43,45,46). This should be based on the 

results of field survey, with a sufficient sample of participants; ideally 10:1 ratio i.e., 10 

participants per statement included in the scale (43,45,46).  For instance, food insecurity 

and incidence of diarrhea among children have been considered as outcomes of water 

insecurity, and used to assess the predictive validity  of newly built water insecurity 

scales (20,58).  

The goal of this study was to test the reliability and the validity of a newly built 

water insecurity scale (HWIAS-25). The specific objectives of the study were to 1) 

describe the experience of water insecurity among women from rural areas of Cameroon 

and 2) test reliability and validity of the newly built household water insecurity scale. 
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Methodology 

Study Area 

Cameroon, also called “Africa in miniature” because of its high cultural and 

geographical diversity, shares borders with Chad (north-east), Central African Republic 

(east), Nigeria (west), and Republic of Congo, Gabon, and Equatorial Guinea (south) 

(Figure 7). Its total population was estimated as 18,175,000 in 2006 and includes 250 

different ethnic groups as well as multiple religions and beliefs. Despite Cameroon’s 

dense network of rivers, high annual rainfall volume, and annual available water per 

inhabitant of 21,000 m 3 (three times the world’s average), water scarcity remains critical 

among its inhabitants with 53% of its rural population relying on unimproved sources of 

water (50,51,59,60). 

With its urban center Bafoussam, the West region of Cameroon occupies a 

surface area of 5,363 miles2, which makes it the smallest of the 10 regions of the country 

and also the one with the highest population density (Figure 7). The soil is volcanic; the 

climate is characterized by high air humidity and several hundred inches of annual 

rainfall; rending this region an excellent agricultural area, leading it to be considered as 

the “Bread-basket” of Cameroon (50,51).  
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Figure 7. Study Site Map (adapted from Yemele et al. 2015, (21)) 

 

  
Menoua, with its urban center Dschang, is one of the eight divisions of the West 

region and covers an area of 532.8 miles2 for a population of about 372,244 inhabitants. 

Menoua is divided into six subdivisions (Dschang, Nkong-Ni, Santchou, Fongo-Tongo, 

Penka Michel, and Fokoue), which are further subdivided into 22 villages. More than 

80% of Menoua population are farmers, who grow crops such as: coffee, tea, plantains, 

Irish potatoes, tomatoes, corn, pears, mangoes, bananas, cabbage, carrots, onions, and 
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beans. Pig farming is also widely practiced (50,51).  Only 32.5% of households in 

Dschang receive water from Cameroon Water Corporation (CAMWATER), the national 

convention water network (49). Menoua division was selected for this study by 

convenience and represented the location of my previous research in the same study area, 

specifically Bafou (26,27). 

Bafou is the most populated of the villages in the Menoua division. Temperatures 

range from 56 to 78o Fahrenheit throughout the year and climate is characterized by two 

main seasons: rainy season from mid-March to mid-November (annual average rainfall of 

about 71 inches) and dry season from mid-November to mid-March (50). Very few 

households have access to the CAMWATER, and fetch water either from wells, rivers, or 

a handful of public taps/boreholes and protected springs (26,49).  

Recruitment of Participants 

Approvals were obtained from Cameroon’s authorities (National Committee of 

Ethics, Ministry of Public Health, Menoua Health District Medical Officer, Menoua 

Senior Divisional Officer, Nkong Ni Sub-Divisional Officer, Mbing Health area health 

officer, and village authorities) and the University of North Carolina at Greensboro’s 

Institutional Review Board (UNCG’s IRB) to collect cross-sectional data from women 

living in rural areas of the Menoua Division, West Cameroon. Were recruited, 250 

women, 18 years or older, self-reported as responsible for water gathering management 

within their households. Preferred participants were those taking care and living with at 

least one child between 6 months to 5 years old (index child) even though this did not 

represent an exclusion criterion.  
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There is no consensus about how to calculate samples size to test the validity of a 

newly developed scale. A rule of thumb has been the 10:1 ratio; that means 10 

participants for each scale statement (46). Based on that rule, the sample size was defined 

as 250 since the scale to be tested on adults had 25 statements. Additionally, a review on 

the scale development supported that a range of 200-300 respondents would be 

appropriate for factor analysis (46).  

From December 2019 to January 2020, participants were recruited using a door-

to-door approach, snowball sampling technique, or by going to congregational places 

such as markets and schools. Those who were interested were given more details about 

the study and their consents were sought. Survey enumerators consisted in the researcher 

and five junior or senior level university students. Three interpreters, members of the 

study community, were also recruited in the research team and served as guides to the 

enumerators when walking throughout the village looking for potential participants. All 

research team members were trained by the researcher on maintaining the integrity of 

information they were collecting and signed the UNCG’s IRB integrity form (See 

Appendix F3). Survey enumerators were trained on how to conduct the interviews and 

meetings were held prior to interviews and at the end of the day to solve any issues. 

Phone calls and WhatsApp messages were also used among the research team members 

to communicate throughout the day. 

Consent forms were orally interpreted for those who only spoke the local dialect 

(Yemba). The interviews were administered face to face, at participants’ homes or in a 

private setting in their preferred language i.e., French, or Yemba. During interviews, one 
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child aged from 6 months to 5 years (or the youngest, if more than a child within this age 

range) in the household was selected as an index child to enquire about diarrheal 

episodes, breastfeeding practice, and fever occurrence in the past month. Each interview 

lasted approximately 30-40 minutes and an incentive of $2 was given to each participant. 

Structured Interview Guide 

The interview questionnaire included the following seven sections (See Appendix 

F1 and F2 for English and French versions of the interview guide): 

Socio-Economic Characteristics 

Questions were asked to collect information on variables such as age, education, 

occupation, household size, household income, assets (farms, livestock, and having 

electricity), and standard of living (cooking fuel, floor material, shared sanitations). 

Occurrence of Diarrhea and Other Hygiene-Related Illnesses Among Children 

Participants were asked if the index child had diarrhea or fever in the past 4 

weeks, with “yes” and “no” options.  Diarrhea was described to participants as having 

three or more stools of a soft or watery consistency in 24 hours and more details about 

diarrhea episode duration and management were asked to those of the participants whose 

child experienced the condition. Based on this, the incidence of diarrhea within the last 4 

weeks was calculated and the result used against the newly developed water insecurity 

scale to assess its predictive validity. 

24-Hour Recall of Total Fluid Consumption 

The enumerators asked the interviewees to recall in detail the number of times 

they drank water, then the utensil they used for drinking (glass, plastic cup, or bottle). 
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The participants were showed pictures of cups (Figure 8) to identify the one they used, 

and precise if it were the small, normal, or big version (1 liter) of it. From this 

information, the amount of water drank per day in cups and in liters as well as the 

frequency of water intake were computed and used against the scale to assess its 

concurrent validity. 

 
Figure 8. Picture with Examples of Water Drinking Containers 

 

 
Water Use and Water Availability Estimation 

Questions were asked to determine the amount of water households used for 

drinking and for overall chores the day preceding the interview. For interviews happening 

at the participant’s household, she was asked to show the enumerator water containers; 

then he/she estimated the amount of water available. For interviews that occurred at a 
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meeting place, participants were asked to recall the amount of water stored at home 

before they left. 

Sources, Amount of Time, and Behaviors Related to Water Access 

Under this section, a range of questions were asked in relation to the two major 

purposes of water use: 1) for drinking and 2) for household chores. The questions 

included: 

 Nature of water source  

 Time spent to fetch water (time spent walking to and from the water source and 

queuing excluding socializing time spent) 

 Number of trips necessary to fetch adequate amount of water (amount of water 

that is generally judged enough to cover usual household activities until the next 

defined water-fetching day) 

 Household members involved in water fetching activity  

 If participant treated water before use. 

For the water sources, based on preliminary study results (26,27), participants 

were given the following options of river, wells (individual or community), household 

piped-borne water, public taps, and springs. The “other” option was also provided to 

cover any unique source of water used. When the same source of water was used for both 

drinking and household purposes, the above set of questions was asked for the main 

source identified.  
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Water Security Status Using the Newly Developed Household Water Insecurity Scale 
(HWIAS-25) 

 
It included 25 statements related to the adults of the household with a four-week 

recall period. For each statement, respondents were proposed options Yes or No (coded 

as 0), and if yes, they were asked how often it happened with as options: Rarely=once or 

twice in the past four weeks (coded as 1), Sometimes=three to ten times in the past four 

weeks (coded as 2), Often=more than ten times in the past four weeks and the recall 

period of 4 weeks (coded as 3). The HWIAS-25 score was calculated for each household 

by summing the codes for each frequency-of-occurrence and ranged from 0-75. In cases 

the frequency-of-occurrence questions were skipped because the participant answered 

“no,” the question was coded 0. The maximum HWIAS-25 score for a household was 75 

meaning that the household chose “often” for all 25 frequency-of-occurrence questions. 

The minimum score was 0 meaning that the household answered “no” to all occurrence 

questions.  

Food Insecurity status using the Household Food Insecurity Access Scale (HFIAS) 

The scale had been validated in many areas of Sub-Saharan Africa and included 

nine questions to measure household food insecurity. For each of the questions, 

participants had two answer choices: yes or no. Those who answered yes were asked how 

frequently they experienced the condition using the past month as a reference period. 

HFIAS scores were computed for each participant and used against the newly developed 

HWIAS-25 to assess its predictive validity. Obtained scores were also used to group 

households in four categories: food secure, mildly food insecure, moderately food 

insecure, and severely food insecure (48). 
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Data Analysis 

Data were analyzed using SPSS package version 26 (IBM Corporation, Somers, 

NY, USA) and Microsoft Excel and the results were considered significant at a 

probability value of ≤ 0.05. Descriptive statistics were used to depict socio-demographic 

data, prevalence of each water insecurity domains, food insecurity, and incidence of 

diarrhea. Differences between water sources and water-related behavior by water 

insecurity status were detected using bivariate tests like independent t test and one-way 

ANOVA. To test the reliability and validity of the newly built HWIAS, I proceeded as 

follows: 

Item Reduction and Reliability 

Descriptive statistics were used to calculate Item Difficulty Index, defined as 

proportion of answers coded ≥1 for each question and expressed as percentages. 

Acceptable Items Difficulty Index were statements the percentages of which stood 

between]30-80[. In addition to that, Item Discrimination Index was computed using the 

point-biserial correlation coefficient and ranged from [-1 to 1]. It assessed the extent to 

which respondents who answered yes to a particular statement had a high overall water 

insecurity score. Hopkins and Antes recommended to remove from analysis statements 

with scores either ≥0.86 or ≤0.14 (61).  

The Exploratory Factor Analysis was performed to assess multidimensionality of 

the scale using Direct Quartimin (oblique) and varimax (orthogonal) rotations in order to 

explore the latent components of statements. The results from these analysis guided scale 

statements reduction or maintenance. The total score was obtained for the remaining 
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selected statements.  Because the scale was showed to be multidimensional, I calculated 

the reliability by using Cronbach’s alpha score with cut-off value of alpha >0.80 for 

acceptable reliability and >0.90 for excellent reliability (43,45,46).  

Criterion Validity Assessment 

The predictive validity of water insecurity scale was assessed against food 

insecurity and incidence of diarrhea among children. Pearson correlation coefficient was 

used to calculate the correlation between HWIAS-17 (final version of the scale with 

retained statements) and HFIAS scores. So, one-way ANOVA analysis was further 

conducted to evaluate the difference of HWIAS-17 score means among households 

belonging to different categories of food insecurity and different domains. The analysis 

of statistical relationship between diarrhea and water insecurity was conducted on the 

sub-sample including both participants and index children (n=103). The concurrent 

validity of the scale was assessed against the reported amount of water consumed by 

participants using Pearson correlation coefficient. 

Construct Validity Assessment 

Pearson correlation coefficient was used to establish correlation between HWIAS 

scores on one side, and time spent to fetch water, per capita water used, and amount of 

water available in household on the other side. 

Results 

Socio-Demographic 

A total of 250 women participated in this phase of the study. Among them, 103 

were living with an index child aged 6 months to 5 years. The mean age of participants 
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was 44±16 years and that of index children was 30±15 months. On average, households 

had 5±2 members and half of the participants didn’t reach the high school level of 

education.  

 
Table 15. Description of Socio-Demographic Characteristics and Living Standards of 
Participants (n=250)  

 
Socio-Demographic Characteristics  

 Mean ± SD‡ 
Women’s age (in years) 44 ± 16 
Index child’s age (in months)† 30 ± 15 
Total household size  5 ± 2 
Number of children living in the household (below 18 years) 3 ± 2 

 n (%)§ 

Education 
No formal schooling 
Elementary school 
Middle school 
High school 
College education 

 
  32 (13) 
  93 (37) 
 74 (30) 
 44 (18) 

7 (3) 
Occupation 
Housewife 
Small scale food/grocery seller/service providers 
Working on the farms 
Salaried  
Others (none, student) 

 
40 (16) 
47 (19) 

112 (45) 
21 (9) 

  27 (11) 
Owned a farm   32 (13) 
Owned a livestock 163 (66) 
Low standard of living based on UNDP standards 
Household cooks with wood or charcoal 
No electricity 
Floor of natural material 
Household own one of less of these: Television, radio, phone 
Unimproved drinking water source (rivers, wells) 
Shared sanitation facilities 
Moderately/severely food insecure 

 
200 (80) 

15 (6) 
148 (59) 
92 (37) 
74 (30) 
38 (16) 

193 (77) 
† 103 participants had an index child (6month-5years old) living in the same household ‡SD=Standard 
deviation rounded to the nearest full digit; §percentages are rounded to the nearest full digit;  
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Table 16. Item Responses and Item Statistics for HWIAS-25 Statements (n=250) 
 

Water Insecurity Scale Statements  Missing 
Response 

Difficulty 
Index (%) 

Discrimina-
tion Index 

Rationale for 
Dropping  

S1. Satisfied with the water situation  0 53 0.10 Very low discrimi-
nation index 

S2. Worry there would not be enough water  3 63 0.64  
S3. Angry because water source was dried up/ 
not working 

0 50 0.49  

S4. Got into an argument or fight because of 
water  

4 29 0.36  

S5.  Paid, or gave food, or flattered somebody to 
get some water  

1 54 0.53  

S6. Borrowed water from others  1 44 0.69  
S7. Unable to finish your daily work/chores  1 54 0.80  
S8. Not able to cook  0 44 0.77  
S9. Changed what was being cooked  2 48 0.80  
S10.  unable to wash dirty utensils  0 49 0.83  
S11. Unable to wash dirty clothes on habitual 
laundry day  

2 53 0.79  

S12. Unable to clean yourself  2 34 0.69  
S13. Unable to wash hands when you wanted to  1 28.4 0.67  
S14. Did not clean latrines  3 39 0.71  
S15. Recycling water 0 52 0.59  
S16. Children were late to school 33 28.4 0.49 High number of 

missing response 
S17. Missed farm work or job  4 26 0.58  
S18. No water in the house 2 40 0.64  
S19. Discontinued breeding  26 15 0.36 High number of 

missing response 
S20. Stopped home garden  44 17 0.34 High number of 

missing response 
S21. Woke up very early morning  0 58 0.60  
S22. Drank less than you felt  2 53 0.74  
S23. Slept thirsty  1 45 0.57  
S24. Drank unsafe water  1 49 0.39  
S25. Unable to drink because of taste 1 44 0.36  

 

The majority of respondents (45%) were farmers even though only 13% reported 

owning a farm. Indicators of low standard of living included cooking with wood or 

charcoal, absence of electricity, floor made of natural material, use of unimproved 

drinking water source (rivers, wells), use of shared sanitation facilities, and food 

insecurity (Table 15). 
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Item Reduction Analysis 

Approximately 33 (13.2%), 26 (10.4%), and 44 (17.6%) respondents respectively 

found that statements enquiring about children going late to school because of water 

fetching (S16), or discontinued breeding (S19), or stopping cultivating home garden 

(S20) were not related to their households’ water fetching behaviors (Table 16). Such a 

high non-response rate coupled to a low Item Difficulty Index (<30%) for each of these 

statements motivated the decision of removing them from the HWIAS-25 scale. In 

addition to that, the Item Discrimination Index was lower than 0.14 for the statement 

satisfied with the water situation (S1) and the item scoring didn’t match with the overall 

scoring scheme, and it was subsequently deleted. Results from inter-item correlation and 

item-total correlation supported our findings (Table 16). After, this stage of item 

reduction analysis, the scale had 21 statements and is referred to as HWIAS-21. See 

Table 17 for the different progressive versions of the scale. 

The Factor Extraction Analysis was conducted by using both oblique (Direct 

Oblimim) and orthogonal (Varimax) rotations on the HWIAS-21 scale. Statements not 

meeting the adopted thresholds or cross-loading were considered for exclusion after each 

rotation: S5, S6, S7, and S23 after Direct Oblimim and S4, S5, S6, S7, S14, S21, and S23 

after Varimax. These specific statements considered for exclusion in the two rotations 

were excluded from the scale i.e., S5, S6, S7, S23. Thus, based on exploratory factor 

analysis results, the final HWIAS was multidimensional with 17 statements (HWIAS-17) 

from three domains: insufficient quantity of water for use, household water quality, and 

psychosocial distress (Table 18). Cronbach’s Alpha value was 0.932 with the initial scale 
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(HWIAS-25) and 0.923 after items reduction (HWIAS-17). In both cases, the Alpha 

value is greater than 0.90 showing an excellent reliability of the scale. 

 
Table 17. Three Progressive Versions of the Scale with Short Version of Statements 

 
HWIAS-25 “In the Past 4 Weeks….” HWIAS-21 HWIAS-17 

S1.  Satisfied with the water situation   
S2.  worry that there would not be 
enough water  

S2.  worry there would not 
be enough water  

S2.  worry there would not be 
enough water  

S3. Upset because the water source dried 
up, not working, or service interrupted 

S3. Upset that water source 
dried up/not working 

S3. Upset that water source 
dried up/not working 

S4. Got into an argument or fight over 
getting water  

S4. Argument/fight on water  S4. Argument/fight on water  

S5. Had to pay or give food or flatter 
somebody to get some water  

S5. Pay/give food/flatter 
somebody to get water  

 

S6. Borrowed water from others  S6. Borrowed water   
S7. Unable to properly finish daily chores  S7. Unable to finish chores   
S8. Unable to cook  S8. Unable to cook  S8. Unable to cook  
S9. Cooked meal different than wanted  S9. Cooked different meal  S9. Cooked different meal  
S10. Unable to wash dirty utensils  S10. Unable to wash dishes  S10. Unable to wash dishes  
S11. Unable to wash dirty clothes on an 
habitual laundry day  

S11. Unable to wash dirty 
clothes  

S11. Unable to wash dirty 
clothes  

S12. Unable to clean yourself/take a bath  S12. Unable to take a bath  S12. Unable to take a bath  
S13. Unable to wash your hands  S13. Unable to wash hands  S13. Unable to wash hands  
S14. Unable to clean latrines/toilets  S14. Unable to clean toilets  S14. Unable to clean toilets  
S15.  Used same water for multiple chores S15.  Recycling water  S15.  Recycling water  
S16. Did children go to school late 
because water fetching took too long?  

  

S17. Missed farm work or your job work  S17. Missed farm/job work  S17. Missed farm/job work  
S18. No water in the house and no way of 
getting water immediately 

S18. No water in the house 
and no way of getting more 

S18. No water in the house 
and no way of getting more 

S19. Stopped raising pigs or other 
livestock, such as goats or chicken  

  

S20. Stopped cultivating/watering home 
garden  

  

S21. Woke up earlier than usual time to 
fetch water  

S21. Woke up earlier than 
usual time to fetch water  

S21. Woke up earlier than 
usual time to fetch water  

S22. Drank less than you feel you should  S22. Drank less than felt S22. Drank less felt  
S23. Slept thirsty because there was not 
enough water in the house 

S23. Slept thirsty because 
not enough water  

 

S24. Drank muddy, unclear, or bad 
smelling water  

S24. Drank muddy, unclear, 
or bad smelling water  

S24. Drank muddy, unclear, 
or bad smelling water  

S25. Unable to drink water for its taste 
good 

S25. Unable to drink water 
because of its taste  

S25. Unable to drink water 
because of its taste 
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Table 18. Factor Analysis Results and Final Statements Selected 
 

 1a 1b 2a 2b 3a 3b Decision 

Behavioral, psychological issues, anxiety 

S2. Worry there would not be 
enough water  

.035 .260 .173 .259 .673 .663 Yes 

S3. Upset because water source 
was dried up/ not working 

-.004 .198 -.041 .043 .706 .665 Yes 

S4. Got into an argument or fight 
because of water  

-.035 .122 -.023 .032 .536 .495 Yes 

S5.  Paid, or gave food, or flattered 
somebody to get some water  

.323 .396 -.080 .048 .387 .463 No  

S6. Borrowed water from others  .398 .483 .145 .280 .319 .440 No  
Quantity of water available for use  

S7. Unable to finish your daily 
work/chores  

.395 .510 .386 .511 .282 .423 No 

S8. Not able to cook  .587 .627 .117 .290 .238 .420 Yes 
S9. Changed what was being 
cooked  

.642 .670 .095 .280 .224 .424 Yes  

S10.  unable to wash dirty utensils  .598 .645 .338 .498 .135 .345 Yes  
S11. Unable to wash dirty clothes 
on habitual laundry day  

.496 .575 .276 .425 .251 .417 Yes  

S12. Unable to clean yourself  .802 .722 .044 .236 -.068 .193 Yes  
S13. Unable to wash hands when 
you wanted to  

.914 .791 -.138 .084 -.074 .208 Yes  

S14. Did not clean latrines  .630 .612 .385 .523 -.104 .132 Yes  
S17. Missed farm work or job  .682 .606 -.023 .142 -.048 .169 Yes  
S18. No water in the house .560 .578 -.147 .032 .305 .455 Yes  
S21. Woke up very early morning  .466 .495 -.010 .135 .240 .374 Yes  
Water consumption/drinking amount 

S22. Drank less than you felt  .433 .506 .372 .492 .158 .316 Yes  
S23. Slept thirsty  .314 .373 .385 .465 .068 .195 No  
Water quality 

S15. Recycling water .142 .274 .632 .671 .121 .211 Yes  
S24. Drank unsafe water  .022 .117 .766 .744 -.112 -.038 Yes  
S25. Unable to drink because of 
taste 

-.145 .008 .791 .743 .018 .035 Yes  

Eigen value 9.43 9.43 1.56 1.56 .724 .724  
Percent variance 44.9 44.9 7.44 7.44 3.44 3.44  

a=direct oblimim rotation (Factor loading>0.4), b=varimax rotation (Factor loading>0.5) 
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Description of Water Insecurity Experience in the Study Population 

Participants mainly relied on springs, rivers, wells, and water pumps as water 

sources for drinking or for chores. However, 45% of them had a separate water source for 

drinking and for chores. Approximately 44% of households walked for more than 30 

minutes round trip to fetch water and only 4% of households were able to meet the 

threshold of 50 liters water per capita used daily (See Table 19). The score of water 

insecurity among participants ranged from 0-46 with a mean of 13.38±11.19.  Half or 

more participants (see Figure 9) reported having experienced S1, S2, S3, S5, S7, S11, 

S15, S21, and S22 during the last four weeks. Table 17 shows the list of statements with 

the corresponding abbreviations. When focusing on water insecurity domains, 

approximately the same proportion of participants (~ 70%), reported experiencing each of 

the water insecurity-retained domains 

 
Table 19. Food and Water Insecurity Experience in the Study Population 

 
Variable n (%) 
Food insecure households 

Mild 
Moderate 
Severe 
 

 
14 (6) 

36 (14) 
157 (63) 

Water access 
Time to drinking water source ≥30min 
Time to chores water source ≥30min 
Per capita water use ≤ 50 liters/ day 
 

Affirmative responses to water insecurity by domains 
Insufficient quantity of water for use 
Household water quality 
Psychosocial distress 

 
109 (43.9) 
74 (29.6) 

10 (4) 
 
 

186 (74) 
170 (68) 

176 0) 
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Figure 9. Participants’ Responses to Water Insecurity Scale Statements 
 

 

S1.  Satisfied with the water situation, S2.  worry that there would not be enough water, S3. Upset because the water source dried up, not working, or service interrupted, S4. Got 
into an argument or fight over getting water, S5. Had to pay or give food or flatter somebody to get some water, S6. Borrowed water from others, S7. Unable to properly finish 
daily chores, S8. Unable to cook, S9. Cooked meal different than wanted, S10. Unable to wash dirty utensils, S11. Unable to wash dirty clothes on an habitual laundry day , S12. 
Unable to clean yourself/take a bath, S13. Unable to wash your hands, S14. Unable to clean latrines/toilets, S16. Did children go to school late because water fetching took too 
long, S17. Missed farm work or your job work, S18. No water in the house and no way of getting water immediately, S19. Stopped raising pigs or other livestock, such as goats or 
chicken, S20. Stopped cultivating/watering home garden, S21. Woke up earlier than usual time to fetch water, S22. Drank less than you feel you should, S23. Slept thirsty because 
there was not enough water in the house, S15.  Used same water for multiple chores, S24. Drank muddy, unclear, or bad smelling water, S25. Unable to drink water for its taste 
good 
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Validity 

Predictive Criterion Validity 

The HWIAS-17 predictive validity was assessed against food insecurity and 

diarrhea incidence among children. Approximately 82.8% of households in our total 

sample (n=250) experienced some level of food insecurity in the past 4 weeks. There was 

a high positive correlation between water and food security scores (r=.492, p<0.001). The 

mean score of water insecurity increased with food security status: secure (7.3±9.6), 

mildly insecure (8.3±8.2), moderately insecure (16.2±14.8), and severely insecure 

(25.9±16.3) and this difference between means was significant [F (3, 246) =22.469, 

p<0.001].  

A similar trend was observed with food insecurity domains: 1) anxiety and 

uncertainty (no:7.8±9.7; yes:15.8±10.9; F(1, 248)=30.1, p<0.001), 2) insufficient quality 

(no:5.9±8.5; yes:15.9±10.9; F(1, 245)=41.6, p<0.001), and 3) insufficient food intake and 

its physical consequences (no: 5.3±7.2; yes:16.2±11.0; F(1, 238)=30.1, p<0.001). See 

Table 20 for validity results. 

The incidence of diarrhea in the sub-sample of index children (n=103) was 18.8%. 

The results of one-way ANOVA showed that although households with children with 

diarrhea had higher total water insecurity mean scores (17.85±9.43) compared to 

households with children who didn’t experience it during the last 4 weeks (13.67±11.95), 

the difference was not significant (p=0.149) (Table 20).  
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Table 20. Assessment of Association Between Water Insecurity Score and Water Access-Related 
Behaviors and Food Insecurity 

 
Validity Statistics Results  

Predictive Validity  
Food insecurity  

HFIAS scores r=0.492, p<0.001 
 mean water insecurity scores 
Food security categories  
 Food secure: 7.3±9.6 
 Mildly food insecure: 8.3±8.2 
 Moderately food insecure:16.2±14.8 
 Severely food insecure: 25.9±16.3 
 p=0.000 

 
Food insecurity domains  
Anxiety and uncertainty  no:7.8±9.7; yes:15.8±10.9; p<0.001 
Insufficient quality no:5.9±8.5; yes:15.9±10.9; p<0.001 
insufficient food intake and its physical consequences no: 5.3±7.2; yes:16.2±11.0; p<0.001 
  

Incidence of diarrhea among 6-60months children no:13.67±11.95; yes: 17.85±9.43; 
p=0.149 
 

Concurrent Validity  
Total daily drinking water intake  r=0.045, p=0.494 
Frequency of drinking water intake r=0.172, p=0.007 

 
Convergent Validity  

Time spent to chores-related water source r=0.381, p<0.001 
Time spent to drinking water source r=0.196, p=0.002 
Amount of water stored in the household r=-0.175, p=0.023 
Per capita daily water use r=-0.163, p=0.015 

 
Discriminant Validity  

Group of households meeting UN standards for per 
capita water use vs. those who don’t 

not meeting: 13.8±11.3; meeting 
threshold: 5.1±8.3; p=0.025 

 

Concurrent Criterion Validity 

Concurrent validity is ascertained when scores from a new scale correlates with 

scores of a gold standard for the same construct. As there is no acknowledged reference 

water insecurity scale, we used reported amount of water consumed (women’s RDI for 
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water is 2.7 liters) to test concurrent validity. The mean amount of water drank by 

respondents during the last 24 hours was 2.22±1.75 liters (Table 20).  

There was no significant association between drinking water amount and water 

insecurity scores. However, the association between water insecurity scores and the 

number of times each participant drank water in 24 hours was statistically significant 

(r=0.174, p=0.007) (Table 20).  

Construct Validity 

  Mean time in minutes spent to fetch for drinking and for chores water was 

29.64±30.51 and 20.95±25.02 respectively. Our results (Table 20) showed a significant 

correlation between water insecurity scores and both the time spent for fetching drinking 

water (r=0.196, p=0.002) and time spent for drawing chores water (r=0.381, p<0.001). 

Additionally, results showed a significant negative correlation between water used on a 

day per person and water insecurity score (r=-0.163, p=0.015). Similar results were found 

when assessing the relationship between the amount of water stored in the household (r=-

0.175, p=0.023). When comparing the difference in mean water insecurity scores 

between households who met the recommended per capita daily amount of water of 50 

liters (4% of the participants met the threshold) to those who didn’t, we found a statistical 

significance (not meeting the threshold=13.8±11.3, meeting the threshold=5.1±8.3, F(1, 

222)=5.117, p=0.025).  

Discussion and Conclusion 

The final scale, HWIAS-17, had an excellent reliability (Cronbach alpha=0.923) 

and encompassed three domains of water insecurity: insufficient quantity for use, 
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household water quality, and psychosocial distress. From the results, the HWIAS-17 was 

able to predict household food insecurity with a dose-response relationship, showed 

convergent validity against per capita water used, time spent to fetch water, and amount 

of water available, and discriminant validity when comparing groups of participants 

meeting the threshold for daily per capita water use. 

Statements related to children going late to school because of water fetching, 

discontinued farming, or animal breeding were found not applicable by respondents with 

a low response rates and therefore removed from the scale. These three statements were 

also removed from Young et al. (22) final scale because deemed insufficiently universal 

(>30% missing responses). The same statements were removed from Stevenson et al. 

research in Ethiopia (16). This could be due do the fact that water schedule varies across 

households and as found during the qualitative phase of this research (not published) 

households with school-aged children preferred to fetch water in the afternoon after they 

came back from class. Additionally, farming in rural areas follows the rain calendar; 

since people don’t really have small-size farms that could be considered gardens in urban 

settings.  

Hadley and Wutich (8) who published the first attempt to develop a household 

water insecurity scale in 2009 mentioned the limits of unidimensionality on scale 

assessing individuals’ lived experiences. Therefore, most of studies that were conducted 

later adopted the scale multidimensionality approach (14,15). The HWIAS-17 included 

statements from three dimensions: insufficient quantity for use, household water quality, 

and psychosocial distress. Reviews on scale development published recently showed that 
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quantity and quality were the mostly represented dimensions (14,15). Also, many authors 

reported a positive correlation between psychosocial distress and water insecurity 

(8,16,18,22). 

The HWIAS-17 showed an excellent reliability, meaning that if we assume poor 

water access does not improve in rural communities, using this scale to measure water 

insecurity multiple times will result in almost the same results every time. This result put 

this scale on the same level with already developed scale and based on that, we can 

recommend the HWIAS-17 to be used in rural areas of Central Africa where similar types 

of water sources are used. Similarly to other studies (21,58,62), the HWIAS-17 was able 

to predict food insecure households (secure (7.3±9.6), mildly insecure (8.3±8.2), 

moderately insecure (16.2±14.8), and severely insecure (25.9±16.3) and this difference 

between means was significant [F (3, 246) =22.469, p<0.001]). Moreover, mean HWIAS-

17 scores were consistently higher among households experiencing each of the food 

insecurity domains. These results confirm a relationship between household water and 

food security. However, rural areas are known for their high agricultural production and 

the study area is part of the bread-basket of the country (50,51) meaning that water 

insecurity could be the one undermining food security situation in rural areas. A previous 

study in the study area (not published) showed no correlation between water insecurity 

and nutritional status of children leading to think that food quality is likely the mostly 

affected domain. This relates to findings of Brewis et al. (58) reporting that rural 

residency augmented the impacts of water insecurity on worsening food quality domain 

of food insecurity.  
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About 53% of participants reported drinking less water than they felt they should 

during the last four weeks. Also, there was a significant association between the number 

of times respondents drank water and water insecurity, suggesting that the more 

frequently someone drank water, the more water insecure that person was likely to be. 

Moreover, the mean of amount of water intake was 2.22±1.75 liters but was not 

associated with HWIAS-17 scores, thus concurrent validity of the scale against 24 hour 

water intake estimates could not be established. Measuring dietary intake using methods 

such as 24-hour recall have been shown to have many limitations (63). Frequency of 

drinking could represent a better picture of amount drank suggesting that as the 

participants consumed small amount each time, they tended to consume water more 

frequently. Some researchers have argued that frequency of intake should be preferred 

over amount of intake because between-person variations in serving size are not 

important, since they are generally smaller than variations in frequency of intake (63,64). 

Therefore, research should be conducted to develop water intake frequency questionnaire, 

that could be used to assess concurrent criterion validity of water insecurity scales since 

biological measure such as urinary osmolarity are difficult to assess in large scale-rural 

setting studies. 

Similar to several authors (8,18), there was a negative correlation between amount 

of water stored or per capita water used and HWIAS-17 scores. That is, the lower the 

amount of water available or used by the household the higher the water insecurity 

scores. This could be explained by the fact that one of the coping strategies developed in 

response to water shortage is reducing the amount of water use. Interventions conducted 
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to improve water access (65–67) resulted in increase overall water insecurity scores and 

per capita water use. Additionally, time spent to fetch water positively correlated with 

water security scores i.e., the more time spent to fetch water the higher the water 

insecurity score will be. Similar findings were reported by other authors who either 

assessed time spent or real distance to the water sources (19,20,22,62). This finding can 

be translated to distance to the water source, i.e., the farther the water source from the 

household, the more water insecure the household will be. 

This study used a well-established and strict methodology to develop the HWIAS-

17. Although the scale did not differentiate households with children with diarrhea from 

those that did not, this could be due to the fact that water insecurity experience in adults 

is not the same as in younger infants. Nonetheless the scale and its development helped to 

highlight some of the practices that may be related to health risks and further 

development of the scale could improve its predictive and explanatory value associated 

with issues affecting water insecurity and health. 
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CHAPTER VI 
 

EPILOGUE 
 
 

Summary of Findings 

This study used a strong methodological approach to develop from ground up an 

experienced-based scale to measure water insecurity at the household level.  

The formative stage of the study consisted in three focus group discussions and 

six key informant interviews. Our results showed that along with women, children also 

played a major role in fetching and managing water for their households. However, use of 

water followed a tacit hierarchy with drinking and cooking holding the first and second 

ranks respectively. To cope with regular water shortages, women developed strategies 

such as changing meal plan, recycling water, or borrowing water from neighbors 

resulting in huge psychological consequences. Eight key themes emerged from this 

formative phase and included cooking, sanitation, drinking, farming/animal breeding, 

inconsistency, psychological effects, quantity, and quality. 

This phase of the study consisted in 10 ranking interviews, five cognitive testing, 

and content validity of the pre-final scale with six water insecurity, scale development, 

and public health experts. A total of 81 items generated from the formative phase related 

to identified themes were refined into 25 statements retained to field-test water insecurity 

as experienced by the overall household. The retained statements could be organized in 
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four main domains: 1) behavioral, psychological issues, anxiety; 2) quantity of water 

available for use; 3) water consumption/drinking amount; and 4) water quality. 

Paralleling food insecurity, poor water access negatively affected psychosocial well-

being, with high levels of distress noted by women in managing water and making tough 

decisions, such as, whether to use water for cooking or drinking. Moreover, using 

‘brown’ water was viewed as an indicator of compromise in quality of water for cooking 

and drinking. Seasonal variation in water insecurity might occur, with it becoming severe 

in dry season, however, even in rainy season, water insecurity was occurring. 

Specifically, availability of water storage containers played a key role in households’ 

ability to secure water.  

Field testing of the scale with 250 women, 18 years or older, main meal preparer 

of their households showed that about 70% of participants reported that they experienced 

insufficient quantity of water for use, household water quality, and psychosocial distress 

during the past month preceding the interview. Factor analysis results determined the 

scale to be multidimensional and as such, the Cronbach alpha was calculated with the 

scale demonstrating an excellent reliability (Cronbach alpha=0.923). In testing predictive 

validity, water insecurity score was significantly associated with food insecurity 

(p<0.001). Specifically, dose-response relationship was found i.e., mean water insecurity 

score was highest for severely food insecure households (food secure (water insecurity 

score: 7.3 ± 9.6), mildly insecure (water insecurity score: 8.3 ± 8.2), moderately insecure 

(water insecurity score: 16.2±14.8), and severely insecure (water insecurity score: 

25.9±16.3). In assessing construct validity, it was found that water insecurity score was 



 

 

103 

 

positively related with total time spent to fetch water (drinking water (p=0.002) and 

chores water (p<0.001)). Further, in comparing with other water related indicators, the 

water insecurity score was negatively correlated with per capita water use (p=0.015) and 

amount of water stored at the household level (p=0.023). 

Strengths and Limitations of the Study 

The study used a robust methodological approach to develop from ground up an 

experience based water insecurity scale. The field testing was conducted with a sample 

satisfying the rule of thumb of 10:1 ratio. The scale had an excellent reliability and 

showed predictive, convergent, and discriminant validity. However, the results of this 

study can only be generalizable to other rural settings with similar freshwater availability 

and using similar types of water sources, highlighting the importance to pursue the study 

with a larger scale population that could help capturing other cultural, historical aspects 

of water insecurity not being encountered in our setting. Additionally, despite the 

qualitative phase of the study encompassed the dry and the rainy seasons, the field testing 

took place only during the dry season, increasing the likelihood of seasonal bias in 

estimating prevalence of water insecurity.  

Difficulties Encountered, Lessons Learned, and Future Areas of Interest 

My Journey towards improving water access of poor rural communities started in 

fall 2015 when I joined the Nutrition program at UNCG under the mentorship of Dr. 

Jigna Dharod. I conducted a descriptive cross-sectional research in the Menoua Division 

of Cameroon and from the results, it was clear that despite households were largely 

affected by water insecurity, the scale we used couldn’t capture the situation. Without a 
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scale properly measuring households’ water insecurity, its prevalence and severity will 

remain underestimated and therefore neither policies nor governmental actions will be 

conducted to reduce the problem. In January 2018, I started my doctoral dissertation 

research with as main objective, developing a water insecurity scale, experience-based, 

reliable, and valid to be used in rural areas of developing countries. 

The first challenge I encountered was obtaining Cameroon’s National Ethics 

Committee authorizations that conditioned the UNCG’s IRB approval. In fact, 

Cameroon’s IRB has only one session every two months, thus if you miss the deadline 

for one session, you will have to wait for two months before being able to submit your 

application again. The data collection started in February 2019, with focus group 

discussions. I led the focus group discussions with the help of Megni Veronique, the 

interpreter. She is a woman, community worker, with whom I have been working since 

my Master’s Thesis. The community members were happy and thankful to see me back 

to the study area. They told me that seeing me back gave them hope that their water 

situation could be fixed one day. Being already part of the community, I didn’t have 

much issues recruiting people (sample=40 participants) for the qualitative phase of the 

project. Incentives ($2) were always received with large smiles and participants were 

blessing me, invoking the ancestors to help me bringing them water. Dr. Dharod arriving 

in Cameroon and visiting the study area was one of the unforgettable moments of this 

project. All the community members all came to welcome her, heartily gave her 

blessings, and expressed how grateful they were for their precarious water-related 

situation being finally acknowledged.  
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When all the survey materials were ready to start the field-testing phase around 

the end of November, I could not decide myself to seek help. But, I finally recruited five 

university students and two more interpreters to help us walk around the village to select 

and interview participants. This part of the research was really challenging physically 

because each group (enumerator-interpreter) including myself had to walk for tens of 

minutes to reach out to one potential participant who sometimes was reluctant to respond 

to our questions. The second challenge was when an enumerator couldn’t come because 

too tired of the previous day walking, or the third interpreter resigning from working after 

the first day of data collection. A third challenge of this phase was finding public 

transportations to bring the team from the study area to the town located at a 10 minute 

driving distance after a working day. Some days, we had to wait for an available public 

car having enough non-occupied places to take all of us for 1 hour 30 minutes, ending up 

leaving the village around 8 pm. Finally, printing questionnaires often was an issue with 

regular electricity cut-offs in the town close to the study area.  

The greatest lesson I learned from conducting this research is that seeing the smile 

on the face of people, giving them back hope of getting something that they weren’t 

dreaming of obtaining, being it water, is more rewarding than any stipend I could get. 

Managing a team of eight adults during the data collection and working with two UNCG 

students for data entry here in the US was a really interesting experience. What I will be 

doing in next occurrences will be spreading apart data collection dates to allow myself 

more time to complete any missing data and the enumerators enough time to rest between 

data collection days.  
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I would like to pursue this research in order to perfect the scale validation process.  

This will include conducting microbiological analysis of drinking water samples and a 

second field survey with the same participants. In addition to that, developing a water 

drinking frequency questionnaire that will be used to assess water intake and therefore 

concurrent criterion validity for water insecurity scales.  The finding from this research 

showed that household members had a protective attitude towards children demonstrating 

the need to create a scale that will specifically capture water insecurity as experienced by 

young children. Food insecurity literature supports that young children are generally 

protected from household’s food insecurity until it becomes severe. Thus, it is important 

to assess infants and toddler water insecurity status, using statements developed for them, 

in order to better grasp the household’s extent of water insecurity. Undernutrition among 

children in Cameroon remains highly prevalent and improving water access to 

households is critical in reducing children mortality resulting from water-related diseases 

and subsequent malnutrition.  Another interest of mine will be to provide rural 

populations of Cameroon and other poor countries of the world with adequate access to 

safe water.  

Many studies showed that food quantity was not the domain affected by water 

insecurity in rural areas. Therefore, evaluating children’s nutritional status using 

anthropometrics measurement will surely not provide significant results. Therefore, one 

of my long-term interests would be to examine physiological, biochemical, and 

histological markers of improved nutritional status and determine how they vary in 

response to improve water security.
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APPENDIX A 
 

FOCUS GROUP DISCUSSION GUIDE 
 
 

Introduction 

Good morning/evening everybody and welcome to this session! I am Debora Nounkeu, 

MD who graduated from the Yaoundé Faculty of Medicine and Biomedical Sciences and 

PhD student in the Nutrition Department of the University of North Carolina at 

Greensboro-USA. Let me also introduce you to Mrs. Veronique who will be the 

interpreter in case any of you wants to speak in Yemba instead of English or French. 

I have invited you here to meet and learn more about water-related situation in the 

community. This discussion is part of the study that is conducted to develop a scale or 

survey questions to measure water-related issues (or water insecurity) at the household 

level. You are invited, because this study is specifically conducted with adult men and 

women who are either head of households or responsible for fetching water and its 

distribution for daily household activities. 

For this discussion, I just want to go over some key things: 

One, you should know that here there is no wrong or right answer, so feel free to 

share your opinions, views, and ideas without any hesitation.   

Two, as you see, we have a recorder here, we will be recording the session to 

make sure we don’t miss anything of what you say. But, as mentioned in the consent 

form, we will not share any information to anybody by names. 

Three, during discussion, please one person should be speaking at a time.  

You don't need to agree with others, but you must listen respectfully as others 

share their views.  

Please, put your phone on “silence” mode and in case you must respond to a call, 

please do so as quietly as possible and rejoin us as quickly as you can.  

My role as moderator will be to ask questions or guide the discussion.  
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As mentioned in the consent forms you signed, all the information discussed here 

will be kept confidential. You also make sure, discussion and information shared here is 

not shared with anybody.   

Well, let's begin. We've placed name cards on the table in front of you to help us 

remember each other's names. We will start going around the table for introductions. 

Your name and where you live will be enough. 

 
 
Date:  _____/_____/____    Place:  ____________FGD:__  Male      Female    __Total number of 
participants :_____________ 
           Month        Day                   Year 
Start time of FGD:  ______   End time of FGD: ___________ 
 
 General questions 

1. How would you describe a typical day of yours? Prompt: What time you 
wake up? What you do next? When do you go to work? What is the work 
you do? At what time do you eat during the day?  

2. Please can you cite the types of daily works specifically dedicated for 
men? And for women? 

• What about water fetching? Prompt: is this a work for males or females? 
For young or for older people?   

• Who takes care of it generally in your household? Why?  
 
Domain of inconsistency 

 
Card 1. See this card, I will read the message on it and you will explain what the 
situation described on this card evokes to you. 
 
 
 
 
 
 
 
 

 
Now, I will read a list of items and you will explain how each of them relates to you.   

• There was a very long queue 
• The water source was already closed when i arrived 
• The water in the tank was finished when my turn to fetch arrived 

Left home to the water source but couldn’t fetch 
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• Nobody was available to fetch water  (prompt: the family member responsible 
for water fetching is sick or has a school exam) 

• Water source is too far away 
• The weather was too hot to walk to the water source 
• The way to the water source is too risky or too dangerous 
 
Now, I am going to ask you a few questions 

1. What are times in the year when water situation is good and times when water 
situation is not that good?  

2. When can you say that you have sufficient water? How often does it occur? Why? 
And what do people do more when plenty of water is available?  

3. Within the community, what are some signs of water shortage? 
 
Water quality 
Card 2. See this card, I will read the message on it and you will explain what the 
situation described on this card evokes to you. 
 
 
 
 
 
 

Now, I will read a list of items and you will explain how each of them relates to you.   
• Used bad water since there was no other water 
• Collected not physically acceptable water  
• Became sick due to water  
• Inadequate water storage 
• Had a different source for drinking water 
• Use of water treatment methods 

 
Now, I am going to ask you a few questions 

1. What do you think of the taste and color of the water you drink?  
2. What is your opinion on connection between water and health issues? 

 
 Water quantity 
Card 3. See this card, I will read the message on it and you will explain what the 
situation described on this card evokes to you. 
 

 
 
 

Water shortage affects my household’s food 

 

I do my best to always drink safe water! 
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Now, I will read a list of items and you will explain how each of them relates to you.   
• Due to water/rain, did not produce enough food 
• Due to water, there was change in food eaten 
• Was not able to cook food due to water issues 

 
Card 4. See this card, I will read the message on it and you will explain what the 
situation described on this card evokes to you. 
 
 
 
 
 
 
 

Now, I will read a list of items and you will explain how each of them relates to you.   
List all housework activities you can do to recycle the water you already used for: 

• …cleaning food items 
• …washing dishes 
• …washing clothes 
• …taking a bath 
• …washing your hands 

Difficulties in basic activities such as (due to water scarcity): 
• … washing hands or face 
• … washing utensils 
• … childcare 
•  ….house cleaning 
• …..laundry 

 
Card 5. See this card, I will read the message on it and you will explain what the 
situation described on this card evokes to you. 
 
 
 
 
 
 
 

 
Now, I will read a list of items and you will explain how each of them relates to you.   

• Drank bad taste water since there was no other water  
• Drank brown or muddy water or visibly dirty water 

I recycled water (used the same water many times 
for different chores)! 

Sometimes we do not have clean water even for 
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• Drank less water because no other water available and was feeling thirsty 
• Went to sleep thirsty 
• No water for medications 

 
Now, I am going to ask you a few questions 

1. How do you manage to provide water for farming, home gardening, or livestock?  
2. In your household, for what activities you need lots of water?  
3. Which activities require the least amount of water?  
4. Which activities you avoid when there is water shortage?  
5. What are the coping strategies that you use to maintain an adequate daily amount 

of water for your household? 
           
 Water-related cost 

Card 6.  See this card, I will read the message on it. Can you describe different 
ways you ever use to compensate water-related services? 
 
 
 
 
 

 
Now, I will read a list of items and you will explain how each of them relates to you.   

• Need to pay for water using cash 
• Need to pay for water using another exchange system (example giving 

food, clothes, shelter etc.) 
• Did not sleep or loss of sleep due to water-related activities 
• Arrived late to school because of water fetching activities 
• Didn’t go to school because of water fetching activities 

 
Now, I am going to ask you a few questions 

1. How much time it takes for you daily to get enough water for the household?  
2. Describe some important things you miss because you are busy getting water or 

related activities (time, money, or social burden).  
 
 
 
 
 
 
 
 

I paid for water! 
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Safety 
Card 7.  See this card, I will read the message on it. Can someone briefly tell us a 
bad situation that happened to him because of water-related activities? 

 
 
 
 
 
 
 
 
Now, I will read a list of items and you will explain how each of them relates to you.   

• Stopped going to a water source because of safety issues 
• Going in groups to water source because too risky to go there alone 
• Going to fetch water before 6 am or after 6pm 
• Go to fetch drinking water more than 30 minutes away, roundtrip, from  my house 

Now, I am going to ask you a few questions 
1. What are some safety issues you anticipate can occur due to water fetching 

activities? 
Health 
Card 8. See this card, I will read the message on it and you will explain what the 
situation described on this card evokes to you. 

 
 
 
 
 
 
 
 
 
Now, I will read a list of items and you will explain how each of them relates to you.   

I was ill because of water 
• Got diarrhea due to water 
• Got typhoid fever due to water 
• Got malaria due to stagnating water near the house 

Have you ever experienced one of these feelings because of water scarcity? Please 
briefly share the story with us. 

• Worry 
• Anger 
• Frightening 
• Disgust 

There is always a worry or anxiety on whether 
there will be enough water next day! 

I fear for my safety! 
Tell a brief story that happened to you or one of your family 

members! 
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Argument due to water: 
• With community members 
• With family members 

Had to borrow water to others 
Had to borrow water from others  
Now, I am going to ask you a few questions 

1. Especially, for babies and children, how do you manage water shortage or get 
water for them? 

2. Do you think a lot when, and how to get water, if so why 
 Rapid Apraisal Calendar-Dry Season 
 
 

December – February      June – August      
Access to drinking water 
and drinking water 
quality  

1. Explain _______________________ 
______________________________ 
 

2. What are the water related activities in good periods? 
_________________________ ______________ _________ 
 

3. What are coping strategies in bad periods 
_________________________  

 
Availability of water for 
cleaning and cooking 

 
4. Explain _______________________ 

______________________________ 
 

5. What are the water related activities in good periods? 
_________________________ ______________ _________ 
 

6. What are coping strategies in bad periods 
_________________________  

 
How anxious you are 
about water 

 
7. Explain _______________________ 

______________________________ 
 

8. What are the water related activities in good periods? 
_________________________ ______________ _________ 
 

9. What are coping strategies in bad periods 
_________________________  
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Rapid Apraisal Calendar-Rainy Season 
 
 

March – May     September – November                         
Access to drinking water 
and drinking water 
quality  

1. Explain _______________________ 
______________________________ 
 

2. What are the water related activities in good periods? 
_________________________ ______________ _________ 
 

3. What are coping strategies in bad periods 
_________________________  

 
Availability of water for 
cleaning and cooking 

 
4. Explain _______________________ 

______________________________ 
 

5. What are the water related activities in good periods? 
_________________________ ______________ _________ 
 

6. What are coping strategies in bad periods 
_________________________  

 
How anxious you are 
about water 

 
7. Explain _______________________ 

______________________________ 
 

8. What are the water related activities in good periods? 
_________________________ ______________ _________ 
 

9. What are coping strategies in bad periods 
_________________________  
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Socio-demographics (Ask each one separately after or before discussion to collect 
following information.)   
Name: _____________________________________________ 
Age: ____________________________________________ 
Education: ________________________________ 
House arrangement (living separately or in compound? Number of wives or co-wives): 
___________________ 
Main source of income: _________________ 
Main source of food: ___________________________________ 
Where you get drinking water from: ________________________________________ 
Where you get regular water for household chores: ____________________________ 
How would you rate water access for your household?   Very good (no problem at all); 
 good (some problem, but manageable);      bad (it is a big problem sometimes);      
very bad (it is big problem all the time).  
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APPENDIX B 
 

KEY INFORMANT INTERVIEWS GUIDE 
 
 

Introduction 

Good morning/evening and thank you for your availability`! I am Debora Nounkeu, MD 

who graduated from the Yaoundé Faculty of Medicine and Biomedical Sciences and PhD 

student in the Nutrition Department of the University of North Carolina at Greensboro-

USA. I have invited you here to meet and learn more about water-related situation in the 

community. This discussion is part of the study that is conducted to develop a scale or 

survey questions to measure water-related issues (or water insecurity) at the household 

level. You are invited, because this study is specifically conducted with adult men and 

women who are either head of households or responsible for fetching water and its 

distribution for daily household activities. 

For this discussion, I just want to go over some key things: 

One, you should know that here there is no wrong or right answer, so feel free to 

share your opinions, views, and ideas without any hesitation.   

Two, as you see, we have a recorder here, we will be recording the session to 

make sure we don’t miss anything of what you say. But, as mentioned in the consent 

form, we will not share any information to anybody by names. 

As mentioned in the consent forms you signed, all the information discussed here 

will be kept confidential. You also make sure, discussion and information shared here is 

not shared with anybody.   

Well, let's begin.  
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Key Informant Interview Guide 
 
Date:  _____/_____/____    Place:  ____________  Gender:__  Male      Female     
          Month        Day                   Year 
Start time of interview:  ______   End time of interview: ___________ 
Socio-demographics  
Name: _______________   Age: _______________   Education: _________________ 
Are you living separately or in compound? Number of wives or co-wives:____________ 
Main source of income: _________________  Main source of food: ________________ 
 
General questions 
1. What is your daily schedule like? I would like to have details like : 

Prompt: like, what time do you wake up? What you do next? When do you go 
to work? What is the work you do? At what time do you eat during the day? 
What else do you do in a typical day?  

 
2. Can you please give me more details about water fetching/water management in 

your household? Prompt: 

i. Is it the same person who fetches or manages water every day?  
ii. Who decided the person(s) who will fetch water for the day?  

iii. On what basis?  
iv. Does this organization often change?  
v. What are some reasons that can make the water fetching planning change?  

vi. What are things used for storage? 
vii. What are the coping strategies that you use to maintain an adequate daily 

amount of water for your household? 
viii. Do you often go to collect water, if so, could you describe: 

a.  when,  
b. how frequently you do it and, 
c. how much water you collect,  
d. where you go (same water source as children or a different one?) 

 
Domain of inconsistency 
1. What are things that affect water availability in your household? I.e. What do 

you do to avoid not having enough water at home? 

2. A. What do you mean by “having plenty of water” (for example is it when the 
big tank in your house is full), could you explain?   
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B. What do you mean by “not having enough water” (does it mean there is not 
a drop of water or just some water), how often it occurs, when it occurs, why 
it occurs?  
C. What is more common: Having enough water or not, and why? 
 

3. What is your experience of water availability in your house during dry season 
vs. rainy season or are there times in the year when water situation is good and 
times water situation is not that good, could you please describe?  

 
Water quality 
1. In your opinion, what is a ‘good quality’ water or water that is drinkable or water that 
can be given to babies without any fear? Prompt: Color? Odor? Taste? Storage? Could 
you explain 

A. What is the most important criterium? Why?  
B. What is the least important criterium? Why? 
 

2. Is there anything you do or people in the community do to have good quality water? 
 

3. Do you take particular measures so that younger children/babies have good quality 
water? If yes, what are they? If no, why? 
 
4. Do you pay the same attention for the water quality for drinking as that for household 

chores? For what household chores do you require good quality water? Why? For 
what household chores don’t you care at all about water quality? Why? 

 
5. Do you think water quality is affected by the seasonality? Explain. 
 
6. What is your opinion on connection between water and health issues such as diarrhea 
or stomach pain, fever? 
 
Water quantity 
 
Activity conducted at 
home on a daily basis 

Amount of water you 
think will be 
sufficient 

Amount of water 
you think is not 
enough for this 
activity 

Coping strategy in 
case water amount 
is too small 

cooking    
drinking    
Sanitation     
Washing clothes    
Growing food    
Cleaning the house    
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1. Does it happen when there is not enough water to do anything and even for  
drinking  

i.How frequently it happens 
ii.Can you tell of a story of a situation that you experienced? 

iii.At what moment of the day or the week or the year does this situation occur the most 
iv.Why it happens 
v.What do you do in that situation? 

 
2. Do you think there is a relationship between water and food made or prepared at 
home? Explain. Can you describe situations that happened within your household 
where lack of water caused changes in meal plan/food being eaten? 
 
3. A. How you or people in the village take care of babies and children or water for 
them when there is water shortage 
B. Let’s say if there is only one small jerry can of water is available,  
B1. What becomes priority and why?  Which things you (or people) think of first of 
where that water will be used.  
B2. Which things are not important or you let go or do not do when there is water 
shortage, could you explain 
{Like sanitation, what happens; Like water for drinking, what happens Like water for 
cooking, what happens; Like water for cleaning, what happens; Like water needed for 
babies and young children, what happens when there is just some water, how you or 
people manage in the community.}   
B3. Generally, which family member/s and which activities gets the priority in use of 
water, and why, could you please explain 
 
4. What do you think about borrowing water from neighbors?  
a. Is it common thing or rare thing?  
b. What justifies the fact that someone asks water from neighbor?  
c. For what activities do you think it could be reasonable to borrow water? Why?  
d. For what activities do you think it can’t be reasonable to borrow water? Why? 
 
5. Do you reuse the water, could you explain how you do it? List all housework 
activities you can do to recycle the water you already used for: 
a)…cleaning food items; b) …washing dishes c) …washing clothes  d)…taking a 
bath 
e)…washing your hands 
6. A. In your household, for what activities you need lots of water?  

B. Which activities require the least amount of water?  
C. Which activities you avoid when there is water shortage?  
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7. Do you separate drinking water versus daily activity water? If yes, which one is more 
important and why?  
 
Water-related cost 

1. What does it cost to you financially, the fact of paying for water? 

2. What do you think people could be losing when they are involved in water fetching 
activities: 

a.  Physically such as tiredness, diseases…. 
b. Socially such as arguments with neighbors… 
3. How much time it takes for you to get enough water for the household?  

 
Safety 

2. Did you have some bad experience related to water fetching activities? 
3. Are there any safety issues that have occurred due to water fetching activities? If so, 

what are things you do to ensure the safety of the person responsible for water 
fetching?  
 
Health 

3. List five things you or people in the community are worried about or would like to 
change.  

 
WATER PUMP 

1. If there is water pump installed in the community, closer to your home. How will that 
influence the water situation in the community and for you: 

a. Your household food production? (Garden food, farm food etc.) 
b. Your household livestock breeding abilities? 
c. Your economic situation 
d. Your health and that of the other family members 
e. Others ….. 

How would you rate water access for your household?   Very good (no problem at 
all);  good (some problem, but manageable);      bad (it is a big problem 
sometimes);      very bad (it is big problem all the time).  
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Rapid Apraisal Calendar-Dry Season (Instructions: Interviewer please note down 
responses in writing, and attached the front page with this page to identify 
responses by respondent) 
 
 

December – February                                                                June – 

August      
Availability of good  
drinking water---is 
it bad, good or ok in 
dry season 

1. Explain your response in detail  (why it 
is bad, good or ok)  

 
 
 
 
 
 
 
 
 

Availability of 
water for cleaning 
and cooking- is it 
bad, good or ok in 
dry season 

1. Explain your response in detail  (why it 
is bad, good or ok)  

 
 
 
 
 
 
 

How worried you 
are about water in 
dry season (like 
when there is no 
rain) 

1. Explain your response in detail  (why 
your are worried or not worried, or it 
depends)  
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Rapid Apraisal Calendar-Rainy Season 
 
 

March – May     September – November                         
Availability of good  
drinking water---is 
it bad, good or ok in 
rainy season 

1. Explain your response in detail  (why it 
is bad, good or ok)  

 
 
 
 
 
 
 
 
 

Availability of 
water for cleaning 
and cooking- is it 
bad, good or ok in 
rainy season 

1. Explain your response in detail  (why it 
is bad, good or ok)  

 
 
 
 
 
 
 

How worried you 
are about water in 
rainy season (like 
when there is no 
rain) 

1. Explain your response in detail  (why 
your are worried or not worried, or it 
depends)  
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Next, I want you to help me note down how much water you collect from where, how and 
when and how much water you use where, how and when  
 
SECTION I (INPUT) SECTION II (OUTPUT) 

 
 
WHAT IS YOUR WATER SOURCE/S  
 
FOR DRINKING:_____________________ 
 
FOR OTHER ACTIVITIES:_________ 
 
 
HOW MUCH WATER YOU FETCH 
(amount, maybe in number of cans, 
containers, or in liters etc) 
 
FOR DRINKING 
 
FOR OTHER ACTIVITIES 
 

 
WHERE DO YOU USE WATER/day(in glasses, 
cups, litres, bottles etc, but one measure for all the 
three groups 
 
HOW MUCH WATER MEN IN YOUR HOUSE 
DRINK: _______________ 
 
HOW MUCH WATER WOMEN DRINK: 
__________________ 
 
HOW MUCH CHILDREN DRINK WATER: 
______________________ 
 
 

 
FOR DRINKING 
Do you have a water source in the house 
compound  (YESNO) 
 
Do you or anybody in the household fetch water 
(YES/NO) 
 
FOR OTHER ACTIVITIES 
 
Do you have a water source in the house 
compound  (YESNO) 
 
Do you or anybody in the household fetch water 
(YES/NO) 

WHICH WATER ACTIVITIES ARE (rank them in 
number, with 1 as a first priority): 
VERY IMPORTANT: 
1. 
2. 
3.  
 
IMPORTANT 
1. 
2. 
3. 
 
NOT VERY IMPORTANT 
1. 
2. 
3. 
 

 
IF YES (ABOVE), HOW FREQUENTLY 
(DAILY, Ever 2 days etc) 
 
FOR DRINKING 
 
FOR OTHER ACTIVITIES 
 
 
 

 
WHICH ACTIVITIY requires most amount of 
water to least amount of water (RANK THEM IN 
NUMBER) 
 
1. 
2. 
3. 
4. 
5. 
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APPENDIX C 
 

RANKING ITEMS INTERVIEW  
 

 
C1. RANKING ITEMS INTERVIEW GUIDE 

 
PART 1 
Water insecurity and cooking 

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. You cooked just rice (or had to change what was being cooked) since there was not 
enough water in the household 

 
2. You were not able to cook couscous and koki meal since there was not enough water 

in the household 
 
3. You had to borrow water from the neighbor or from other households to cook meal.  
 
4. You were not able to cook meal  because there was not enough water in the 

household 
 
5. You or anybody in the household were not able to cook meal because water fetching 

took very long and you couldn’t have time to bring wood for stove or cooking 
 
6. You or anybody in the household were not able to cook meal because water fetching 

took very long and you couldn’t have time to bring food from the farm  
 
7. You or anybody in the household were not able to cook meal because water fetching 

took very long and you couldn’t have time to bring food from market 
 

8. You or anybody in the household did not eat anything because there was no water to 
clean , wash utensils, and/or prepare food 
 

Water insecurity and Sanitation  
For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. You or anybody were not able wash hands after defecation because there was not 
enough water in the household 
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2. You were not able clean a child after defecation because there was not enough water 
in the household 

 
3. You or anybody in the household were not able to use flushed-toilet inside the house 

because there was no water to clean after defecation 
 
4. There was a very bad odor from the toilet but we could not clean because of lack of 

water  
 
5. You or anybody in the household were not able to clean children’s feces from the 

compound since there was no water 
 
6. You did defecation in open because there was no water in the household 
 
7. You asked your children to do open defecation since there was no water in the 

household 
 
8. Unable to have fixed place for hand washing (such as sink) since there is not enough 

water or piped water.  
 
9. We generally clean our toilets using water that was previously used for something 

else, such as water used for laundry or bathing or remaining dirty bottom-bucket 
water 

 
Water Insecurity and Drinking  

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. Did you drink less water than you felt you should because there was not enough water 
in the household? 

 
2. Was there a time when you were thirsty but did not drink water because there was not 

enough water in the household? 
3. Did you ever not drink for a whole day because there was not enough water in the 

household? 
 
4. Did you ever feel dizzy, headache, dry mouth, extremely thirsty, dark-colored urine, 

tiredness) but did not drink because there was not enough water? 
 
5. When there is just a small amount of drinking water remaining at home, do you split 

it among all the household members? 
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6. When there is just a small amount of drinking water remaining at home does one 
family member have the priority 

 
Water Insecurity and Ability to grow food/farming and breed livestock  

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. Not able to grow vegetables and other vegetables because there was not enough water  
 
2. Unable to raise livestock because you cannot have water to feed or drink them that is 

needed to raise them up 
 
PART 2 
Inconsistency  

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. You had to pay money or give food or give crops to get water for the household.  
 

2. You missed meetings or social gathering since there was no water in the household 
 
3. You had to get up very early morning (around 5am)  to collect water  
 
4. My water issue depends on which month it is. Some months are good but some 

months are really bad.   
 

Behavioral, Psychological issues/Anxiety 
For each statement: 
What do you think about this statement? 
How is it applicable to you? very much… not very much… Not at all 
Why? 

1. You are worried about having enough water for your household in general 
 

2. You are worried about the long queue at the water source and the amount of time it 
will take to fetch water. 

 
3. I am sad when my children have come late to school to collect water for the 

household 
 

4. You felt frustrated or angry because several trips had to be made to water source 
since there were not enough containers.  
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5. You feel frustrated because water fetching and related work prevented you or anyone 
in the household from farming 

 
6. You had argument with children or family members due to water  
 
5. You had to borrow water from other people or neighbors 

 
6. Felt dirty and unclean but there was not enough water and there was no way to get 

water to bathe, wash clothes and clean surroundings 
 

Quantity 
For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. There was no drop of water available for household work 
 
2. There is no drinking water available in the household 
 
3. We could not have sufficient water in the household to do all the daily work. 

 
4. Did not collect water because the queue was too long at the water source 

 
5. You or anybody in the household went to water source but you were not able to 

collect water because the water pump was all dried up or pump was not working or 
water was finished in the tank 

 
6. It takes multiple trips of several people in the household to collect enough water for the 
household everyday 
 
7. Children missed school or went to school late because they were fetching water 
Not asked, already answered 
8. You or anyone in the household were not able to wash clothes since there was not 
enough water in the household or a way to get/collect more water 
9. You or anyone in the household were not able to wash utensils since there was not 
enough water in the household or a way to get/collect more water 
 
B. Quality 
For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much ... not very much ... Not at all 
Why? 
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1. You treated (boiled, add chlorine, other chemical, filter or other related things) water 
before using it for household work 
 
2. Did you drink water that smelled bad? 
 
3. You used household chores water for drinking 
 
4. Did you or any member of your household collect water from an undesirable or dirty 
source because you could not collect from your preferred source?  
 
5. You give water, which is not safe and pure for children for drinking because there is no 
other option 
 
6. You used bad color water for bathing 
 
7.You knew the water you drank will make you sick but you still used it because it was 
the only water source you had access to. 
 
PART 3 
Inconsistency  

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. I cannot plan my day in advance because I don’t know how much time it will take to 
collect water 

 
2. In rainy season, water is available but the quality is bad 
 
3. In dry season, water is not enough 
 
Behavioral, Psychological issues/Anxiety 

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1.  You are tensed or anxious if there will be sufficient amount of water at the public 
source to fill all the containers.   

 
2. You feel frustrated about the amount of time and efforts that have to be put to collect 

water for the household. 
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3. You felt angry or frustrated that you had to ask or request several time to children and 
household members to fetch water 

 
4. You were worried what if you or other household members are sick and there will 

nobody to fetch water for the household  
 
5. You are frustrated because water issues had led to loss of time for other work and 

income generating activities such as making wine, sell food at the market 
 
6. You feel Frustrated because you were not able to do household work such as cooking, 

cleaning, washing utensils, or washing clothes because of water issues 
 
7. You had a fight or arguments or dispute with other community members due to issue 

in water collection  
 
8. You were worried about your safety or the safety of your household members in 

walking and fetching water from the water source  
 
9. Felt dirty and unclean but there was no water for cleaning after defecation and wash 

hands 
 
Quantity 

For each statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. You or anybody in the household went to water source (river, stream, well, pump) but 
you were not able to collect water because water was too dirty.   

 
2. Did not collect water because you or other members of the household were sick 
3. We could not have sufficient drinking water in the household to meet the daily needs 
 
4. It takes more than 2hours per day to collect enough water for the household activities 
 
5. We could not collect enough water for the household since we did not have containers 

to collect and store the water 
 
6. You or anyone in the household wanted to bath or clean his/herself but there was not 

enough water in the household or a way to get/collect more water  
 
7. You or anyone in the household were not able to wash floors or clean the compound 

or clean the house since there was not enough water in the household 
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Quality 
For this statement: 
What do you think about this statement? 
How is it applicable to you? Very much… not very much… Not at all 
Why? 

1. You treated drinking water because it was not clean 
 

2. Did you drink water that tasted bad?  
 
3. You drank water that had a bad color because there was not enough drinking water in 

the household 
 
4. You knew the water you used for chores will make you sick but you still used it 

because it was the only water source you had access to. 
 
5. You use and reuse water (or use same water for washing clothes, plates, and hand 

washing, bathing OR grey water)  
 
6. Did you or any member of your household collect water from an undesirable or dirty 

source because it was closer from your house?  
 
7. You give bottled water to babies because water you have for drinking is not safe and 

pure 
 
8. You spent money to get bottled or safe and pure water for drinking 
 
9. You used bad color water for household work such as washing clothes, cleaning 

floors and cleaning plates etc. 
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C2. WATER INSECURITY-RELATED ITEMS PER THEMES (HWIAS-81) AND 
LIST OF 40 RETAINED ITEMS AFTER RANKING INTERVIEWS (HWIAS-40) 

 
HWIAS-81 Hwias-40 

“in the past 4 weeks…. 
Quantity 
I01. There was no drop of water available for household work 
I02. There is no drinking water available in the household 
I03. Could not have sufficient water in the household to do all 
the daily work. 
I04. Did not collect water because the queue was too long at 
the water source 
I05. Went to water source (river, stream, well, pump) but were 
not able to collect water because the water pump was all dried 
up or pump was not working or water was finished in the tank 
I06. It takes multiple trips of several people in the household to 
collect enough water for the household everyday 
I07. Children missed school or went to school late because 
they were fetching water 
I08. Unable to wash clothes since there was not enough water 
in the household or a way to get/collect more water 
I09. Unable to wash utensils since there was not enough water 
in the household or a way to get/collect more water 
I010. Went to water source (river, stream, well, pump) but you 
were not able to collect water because water was too dirty. 
I011. Did not collect water because you or other members of 
the household were sick 
I012. Could not have sufficient drinking water in the 
household to meet the daily needs 
I013. It takes more than 2hours per day to collect enough water 
for the household activities 
I014. Could not collect enough water for the household since 
we did not have containers to collect and store the water 
I015. Wanted to bath or clean his/herself but there was not 
enough water in the household or a way to get/collect more 
water  
I016. Unable to wash floors or clean the compound or clean 
the house since there was not enough water in the household 

I1. How often you were not able to finish 
your daily work/chores because of water 
problem  
I2. Did it occur that there was no water in 
the house and there was no way of 
fetching more 
I3. There was no way of fetching water 
whereas there was not a drop in the house 
I4. You did not wash clothes at home 
because there was not enough water in 
the household 
I4. How frequently you were not able 
wash dirty utensils because there was not 
enough water in the household 
I6. You did not sweep the floors because 
there was no water in the household 
 

Quality 
I017. Treated (boiled, add chlorine, etc.) water before using it 
for household work 
I018. Did you drink water that smelled bad? 
I019. Used household chores water for drinking  
I020. Did you or any member of your household collect water 
from an undesirable or dirty source because you could not 
collect from your preferred source?  
I021. Gave water, which not safe and pure to children for 
drinking because there is no other option 
I022. Used bad color water for bathing 
I023. You knew the water you drank will make you sick but 
you still used it because it was the only water source you had 

I7.  You used the same water for multiple 
things, such as same water to wash 
clothes, wash utensils, or wash 
hands…and something else 
I8. You or anyone in the household drank 
water that was brown, or dirty or unclean 
or had dirt  
I9. How frequently you or anyone in the 
household had to drink unsafe water 
(chores water, rain water, well water) 
I10. How frequently you collected water 
from dirty or undesirable source   
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access to. 
I024. You treated drinking water because it was not clean 
I025. Did you drink water that tasted bad?  
I026. Drank water that had a bad color because there was not 
enough drinking  
I027. You knew the water you used for chores will make you 
sick but you still used it because it was the only water source 
you had access to. 
I028. You use and reuse water (or use same water for washing 
clothes, plates, and hand washing, bathing OR grey water)  
I029. Collected water from an undesirable or dirty source 
because it was closer from your house?  
I030. Gave bottled water to babies because water you have for 
drinking is not safe and pure 
I031. Spent money to get bottled or safe and pure water for 
drinking 
I032. Used bad color water for household work such as 
washing clothes, cleaning floors and cleaning plates etc. 
Behavioral, Psychological issues/Anxiety 

I033. You are tensed or anxious if there will be sufficient 
amount of water at the public source to fill all the containers.   
I034. You feel frustrated about the amount of time and efforts 
that have to be put to collect water for the household. 
I035. You felt angry or frustrated that you had to ask or request 
several time to children and household members to fetch water 
I036. You were worried what if you or other household 
members are sick and there will nobody to fetch water for the 
household  
I037. You are frustrated about your water situation because 
water issues had led to loss of time for other work and income 
generating activities such as making wine, sell food at the 
market 
I038. You feel Frustrated because you were not able to do 
household work such as cooking, cleaning, washing utensils, 
or washing clothes because of water fetching 
I039. You had a fight or arguments or dispute with other 
community members due to issue in water collection  
I040. You were worried about your safety or the safety of your 
household members in walking and fetching water from the 
water source  
I041. Felt dirty and unclean but there was no water for 
cleaning after defecation and wash hands 
I042. You are worried about having enough water for your 
household 
I043. You are worried about the long queue at the water source 
and the amount of time it will take to fetch water.  
I044. I am sad when my child has to miss school/job/other 
activities or come late to school to collect water for the 
household 
I045. You felt frustrated or angry because several trips had to 
be made to water source (or river, or water pump or stream) 
since there were not enough containers.  

 
I11. Did you worry that there would not 
be enough water for your household. 
I12. You were upset for not having 
enough drinking water for your 
household 
I13. You were frustrated with the water 
situation of your household.  
I14. How frequently were you angry or 
upset because the water source was not 
working or water service was interrupted 
and you were not able to collect or store 
water for the household (like pump was 
not working or river was all dried up or 
there was a long queue at the water 
source) 
I15. How frequently you got into an 
argument or fight because of water  
I16. You borrow water from others since 
there was not enough water in the 
household and going to water source was 
not an option. 
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I046. You feel frustrated because water fetching and related 
work prevented you or anyone in the household from farming  
I047. You had argument or fight with the children or family 
members due to water  
I048. You had to borrow water from other people or neighbors 
I049. Felt dirty and unclean but there was not enough water 
and there was no way to get water to bathe, wash clothes and 
clean surroundings 
I050. Felt sad and unclean but there was no water to clean the 
household 
Inconsistency in water access 
 
I051. Paid money or give food or give crops to get water for 
the household.  
I052. Missed meetings or social gathering since there was no 
water in the household 
I053. Got up very early morning (around 5am)  to collect water  
I054. My water issue depends on which month it is. Some 
months are good, others are really bad.   
I055. I cannot plan my day in advance because I don’t know 
how long it will take to collect water 
I056. In rainy season, water is available but the quality is bad 
I057.In dry season, water is not enough 

I17. Because of long time it took in water 
fetching children in your household 
missed school or went to school late  
I18. How frequently did you miss farm 
work or your job work because of water 
issues 
I19. You slept very few hours to collect 
water or fetch water for the household 
I20. You had to pay or give food or 
something to get some water for the 
household 

Ability to grow food/farming and breed livestock  
 
I058. Not able to grow vegetables and other crops or do 
vegetable gardening because there was not enough water 
I059. Unable to raise livestock because you cannot have water 
to feed or drink them 
 

I21. Did you stop cultivating garden, 
crops or grow food because of water 
shortage.   
I22. Did you discontinue raising pigs or 
other livestock because of water shortage 

Cooking 
 
I060. You or anybody in the household were not able to cook 
meal because water fetching took very long and you couldn’t 
have time to wash utensils and prepare food.  
I061. You or anybody in the household did not eat anything 
because there was no water to clean , wash utensils, and/or 
prepare food 
I062. You cooked just rice (or had to change what was being 
cooked) since there was not enough water in the household 
I063. You were not able to cook couscous and koki meal since 
there was not enough water in the household 
I064. You had to borrow water from the neighbor or from 
other households or people to cook meal.  
I065. You were not able to cook meal  because there was not 
enough water in the household 
I066. You or anybody in the household were not able to cook 
meal because water fetching took very long and you couldn’t 
have time to bring wood for stove or cooking or bring food 
from the farm/ market 

I23. You did not cook because there was 
not enough water in the household 
I24. You cooked something else because 
there was not enough water in the 
household 
I25. You changed what was being cooked 
because there was not enough water in 
the household 
I26. You did not cook food you wanted to 
because there was not enough water in 
the household 
I27. You did not make regular meal 
because there was not enough water in 
the household.  
I28. You did not cook a desirable food 
because there was not enough water in 
the household.  
I29. You were not able to put pot on fire 
because there was not enough water in 
the household 
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Drinking 

I067. When there is just a small amount of drinking water 
remaining at home, do you split it among all the household 
members? 
I068. When there is just a small amount of drinking water 
remaining at home does one family member have the priority 
I069. Did you drink less water than you felt you should 
because there was not enough water in the household? 
I070. Was there a time when you were thirsty but did not drink 
water because there was not enough water in the household? 
I071. Did you ever not drink for a whole day because there was 
not enough water in the household? 
I072. Did you ever feel dizzy, headache, dry mouth, extremely 
thirsty, dark-colored urine, tiredness) but did not drink because 
there was not enough water? 
 

I30.  You drank less than you felt you 
should because  there was not enough 
water in the household 
I31.  You were upset for not having 
enough drinking water for your 
household 
I32.  You did not drink water even though 
you were thirsty because there was not 
enough water in the household 
I33.  You were thirsty but did not have 
water to drink 
I34.  You did not drink water for the 
whole day because there was not enough 
water in the household 
I35. You did go a whole day and night 
without drinking water because there was 
not enough water in the household 
I36.  You went to sleep thirsty because 
there was not enough water in the 
household.  
I37. Did you drink just once or twice a 
day since there was not enough water in 
the household 

Sanitation 

I073. Unable to have fixed place for hand washing (such as 
sink) since there is not enough water or piped water.  
I074. We generally clean our toilets using water that was 
previously used for something else, such as water used for 
laundry or bathing or remaining dirty bottom-bucket water 
I075. You or anybody were not able wash hands after 
defecation because there was not enough water in the 
household 
I076. You were not able clean children after defecation 
because there was not enough water in the household 
I077. You or anybody in the household were not able to use 
flushed-toilet inside the house because there was no water to 
clean after defecation 
I078. There was a very bad odor from the toilet or very bad 
odor in the household but we could not clean because of lack 
of water 
I079. You or anybody in the household were not able to clean 
children’s feces from the compound since there was no water 
I080. You went out in the field or did defecation in open 
because there was no water in the household 
I081. You asked your children to go out in the field or do open 
defecation since there was no water in the household 

I38.  You were not able to wash hands 
when you wanted to because there was 
not enough water in the household 
I39.  How frequently you were not able to 
clean yourself because there was not 
enough water in the household 
I40.  You did not clean latrines/toilets 
because there was no water in the 
household. 
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APPENDIX D 
 

COGNITIVE TESTING GUIDE 
 
 

Date: …../……. / 2019 
Name: _____________________________________________ 
Age: ____________________________________________ 
Education: ________________________________ 
Matrimonial status: ___________________ 
Number of people living in the household: _______________________ 
Number of children living in the household: <18years old ______ <5 years old _____ <2 years old 
Main source of income: _________________ 
Main source of food: ___________________________________ 
Where you get drinking water from: ________________________________________________ 
Where you get regular water for household chores: ____________________________________ 
 
 
Questions Response Options 
1. In the last 4 weeks (THE PAST MONTH), did you worry 
that there would not be enough water for your household. 

□ Yes  
□ No (skip question 1.a.) 
 

1.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

What does the term “4 weeks” mean to you? 
Do you prefer me to say “in the past month?”  
Can you please repeat the question I just asked using your own words? 
 
2. In the past 4 weeks, you were upset for not having 

enough drinking water for your household 
 

□ Yes  
□ No (skip question 2.a.) 
 

2.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How did you arrive to that answer? 
How hard was that to answer? 
(I noticed that you hesitated before you answered, what were you thinking about?) 
 
3. In the past 4 weeks, you were frustrated with the water 

situation of your household.  
 

□ Yes  
□ No (skip question 3.a.) 
 
 
 

3.a.  How often did this happen? Rarely=once or twice in the past four 



 

 

143 

 

 weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

In thinking about that, what comes to your mind? 
 
4. In the past 4  weeks, how frequently were you angry or 

upset because the water source was not working or water 
service was interrupted and you were not able to collect 
or store water for the household (like pump was not 
working or river was all dried up or there was a long 
queue at the water source) 

 

□ Yes  
□ No (skip question 4.a.) 
 

4.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

What does the term “water source was not working” mean to you? 
In your own word can you tell me what “water service was interrupted” mean? 
Can you please repeat the question I just asked using your own words? 
 
5. In the past 4 weeks, because of long time it took in water 

fetching children in your household missed school or 
went to school late  

 

□ Yes  
□ No (skip to question 5.a.) 
 

5.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How do you remember that children missed school or went to school late X times during the last month? 
Would you have a different answer, if my question was in the course of a month during school times? 
 
6. In the past 4 weeks, how often you were not able to 

finish your daily work/chores because of water problem  
 

□ Yes  
□ No (skip to question 6.a.) 
 

6.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

In your own words can you tell what the phrase “not able to finish your daily work/chores” means? 
 
 
7. In the past 4 weeks, how frequently you got into an 

argument or fight because of water  
 

□ Yes  
□ No (skip to question 7.a) 
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7.a.  How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

Can you please repeat the question I just asked using your own words? 
8. In the past 4 weeks, did it occur that there was no water 

in the house and there was no way of fetching more 
OR 

 

□ Yes  
□ No  

8.a. In the past 4 weeks, there was no way of fetching water 
whereas there was not a drop in the house 
 

□ Yes  
□ No (skip to question 8.b.) 
 

8.b.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

Which of the two questions I just asked  is easier to understand and easier to relate to. 
Can you please repeat that statement using your own words 
 
9. In the past 4 weeks, did you stop cultivating garden, 

crops or grow food because of water shortage.   
□ Yes  
□ No  
 

In thinking about answering to this question, what came to your mind? 
 
10. In the past 4 weeks, did you discontinue raising pigs or 

other livestock because of water shortage  
 

□ Yes  
□ No  

In your own words can you tell me what “other livestock” means to you? 
 
11. In the past 4 weeks, how frequently did you miss farm 

work or your job work because of water issues 
 

□ Yes  
□ No (skip question 11.a.) 
 

11.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How do you remember that you miss farm work/job work X times because of water issues? 
 
12. In the past 4 weeks, you did not wash clothes at home 

because there was not enough water in the household 
□ Yes  
□ No (skip question 12.a.) 
 

12.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
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weeks 
How did you arrive to that answer? 
How hard was that to answer? 
(I noticed that you hesitated before you answered, what were you thinking about?) 
 
13. In the past 4 weeks, you did not cook because there was 

not enough water in the household 
 

□ Yes  
□ No (skip question 13.a.) 
 

13.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

What are some examples of foods that you cannot cook when there is not enough water at home  
 
14. In the past 4 weeks, you cooked something else because 

there was not enough water in the household 
 

□ Yes  
□ No  

14.a. In the past 4 weeks, you changed what was being 
cooked because there was not enough water in the household 
 

□ Yes  
□ No 

14.b. You did not cook food you wanted to because there was 
not enough water in the household 
 

□ Yes  
□ No 

Which of the two questions I just asked is easier to understand and easier for you to relate to. 
 
14.c. In the past 4 weeks, you did not make regular meal 
because there was not enough water in the household.  
 

□ Yes  
□ No 

14.d. You did not cook a desirable food because there was 
not enough water in the household.  
 

□ Yes  
□ No 

In your own words what does “regular meal” means? 
In your own words what does “undesirable food” means? 
Which of these two questions is easier for you to relate to 
 
14.e. In the past 4 weeks, you were not able to put pot on fire 
because there was not enough water in the household.  
 

□ Yes  
□ No (skip question 14.f.) 

In your own words what does “put pot on fire means?” 
Can you please repeat that statement using your own words? 
Which of these 6 statements relate best to you? 
 
 
14.f.  How often did this happen? Rarely=once or twice in the past four 

weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

15. In the past 4 weeks, you were not able to wash hands □ Yes  
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when you wanted to because there was not enough water 
in the household 

 

□ No (skip question 15.a.) 

15.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How do you remember that you were not able to wash hands when you wanted X times because of water 
issues? 
 
16. In the past 4 weeks, how frequently you were not able 

wash dirty utensils because there was not enough water 
in the household 

□ Yes  
□ No (skip question 16.a.) 

16.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

Can you please repeat that statement using your own words? 
 
17. In the past 4 weeks, how frequently you were not able to 

clean yourself because there was not enough water in the 
household 

□ Yes  
□ No (skip question 17.a.) 

17.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

In your own words what does “regular meal” means? 
 
18. In the past 4 weeks, you used the same water for 

multiple things, such as same water to wash clothes, 
wash utensils, or wash hands…and something else 

□ Yes  
□ No (skip question 18.a.) 

18.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How hard was that to answer? 
(I noticed that you hesitated before you answered, what were you thinking about?) 
Can you please repeat that statement using your own words? 
 
19. In the past 4 weeks, you did not sweep the floors because 

there was no water in the household 
□ Yes  
□ No (skip question 19.a.) 
 

19.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
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Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How did you arrive to that answer? 
 
20. In the past 4 weeks, you did not clean latrines/toilets 

because there was no water in the household.  
 

□ Yes  
□ No (skip question 20.a.) 

20.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

In your own words what does “clean latrines/toilets” means? 
Can you please repeat that statement using your own words? 
 
21. In the past 4 weeks, you slept very few hours to collect 

water or fetch water for the household 
 

□ Yes  
□ No (skip question 21.a.) 

21.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

In your own words what does “sleep very few hours” means? 
22. In the past 4 weeks, you had to pay or give food or 

something to get some water for the household 
 

□ Yes  
□ No (skip question 22.a.) 

22.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How hard was that to answer? 
(I noticed that you hesitated before you answered, what were you thinking about?) 
 
 
23. In the past 4 weeks how frequently did you borrow water 

from others since there was not enough water in the 
household and going to water source was not an option. 

□ Yes  
□ No (skip question 23.a.) 

23.a. How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How do you remember that you were not able to wash hands when you wanted X times because of water 
issues? 
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24.  In the past 4 weeks, you drank less than you felt you 

should because  there was not enough water in the 
household 

□ Yes  
□ No (skip question 24.a.) 

24.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

What does the term “drank less than you felt” mean to you? 
 
25. In the past 4 weeks, you were upset for not having 

enough drinking water for your household 
 

□ Yes  
□ No (skip question 25.a.) 
 

25.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

Can you please repeat the question I just asked using your own words? 
 
26. In the past 4 weeks, you did not drink water even though 

you were thirsty because there was not enough water in 
the household 

 

□ Yes  
□ No  
 

In thinking about that, what comes to your mind? 
 
26.b. In the past 4 weeks, you were thirsty but did not have 
water to drink 

□ Yes  
□ No (skip question 26.c.) 

Which of these 6 statements relate best to you? 
 
26.c.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

27. In the past 4 weeks, you did not drink water for the 
whole day because there was not enough water in the 
household 

□ Yes  
□ No  

27.a. In the past 4 weeks, you did go a whole day and night 
without drinking water because there was not enough water 
in the household 

 

□ Yes  
□ No 

27.b. In the past 4 weeks you went to sleep thirsty because 
there was not enough water in the household.  

□ Yes  
□ No (skip question 27.c.) 

Which statement relates best to you 
 
27.c.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
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Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 
 

How do you remember that this situation happened to you X times because there was not enough water in 
the household? 
 
28. In the past 4 weeks, did you drink just once or twice a 

day since there was not enough water in the household  
 

□ Yes  
□ No (skip question 28.a.) 
 

28.a.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

How hard was that to answer? 
(I noticed that you hesitated before you answered, what were you thinking about?) 
  
29. In the past 4 weeks, you or anyone in the household 

drank water that was brown, or dirty or unclean or had 
dirt  

 

□ Yes  
□ No  
 

29.a. In the past 4 weeks, how frequently you or anyone in 
the household had to drink unsafe water (chores water, rain 
water, well water) 

 

□ Yes  
□ No (skip question 29.b.) 
 

Which statement relates best to you? 
Can you please repeat the question I just asked using your own words? 
 
29.b.  How often did this happen? 
 

Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 

30. In the past 4 weeks how frequently you collected water 
from dirty or undesirable source   

□ Yes  
□ No  
 

30.a.  How often did this happen? Rarely=once or twice in the past four 
weeks 
Sometimes=three to ten times in the past 
four weeks 
Often=more than ten times in the past four 
weeks 
 

What does the term “undesirable” mean to you? 
Can you give me some examples of “undesirable sources?”  
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APPENDIX E 
 

CONTENT VALIDITY MATERIAL 

 
E1. Cover Letter 

Good morning Dr. 

Thank you for accepting to review this household water insecurity scale for content 

validity purpose.  

The long-term goal of my dissertation research project is to demonstrate that achieving 

water security at the household level is critical for food security, especially in improving 

food utilization at the physiological level by reducing incidences of diarrhea, particularly 

among children. Under this overarching goal, the two main specific objectives of the 

study are: 1) develop an experience-based household level water security scale; 2) test 

and validate the experience-based household level water security scale for concurrent and 

predictive measures. The scale (30 statements) submitted to your review includes 30 

statements covering water-related issues at the household/adult level.  

The response form attached to this email will ask you to 1) rate each statement on: a) 

relevance of the statement to water insecurity experience and b)   clarity and language use 

of each statement; 2) identify which factor(s) of the scale each statement is covering; and 

lastly, 3) we would want you to rate the whole scale on its comprehensiveness and its 

ability to cover all the key factors of water insecurity and provide us with any 

suggestions.  

Also attached to this email is the complete household water insecurity scale with the 

response options. 

 

Thank you very much for your time. I hope you will be able to provide me with your 

feedback within the next two weeks. 
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E2. Response Form 
Definition of Water insecurity: 

Inconsistent or limited access to safe and sufficient amount of water to meet daily needs 
for an active and healthy life. 
 
Instructions 

The scale is divided into two parts. For both, part I and II, evaluate each statement 

on the following 4 things: 

#1.  
On Relevance to water insecurity definition on a scale from 1-4. You can add comments 
or suggest revisions on the space provided. 
 
#2.  
On Clarity and Language Use on a scale from 1-4. You can add comments or suggest 
revisions in the space provided. 
 
#3 
Evaluate the comprehensiveness of the overall scale by indicating statements that should 
be deleted or added.  
 
Thank you very much for your time 
 
PART I: Overall Household/Individual Level (30 statements) 
 
Scale Items Relevance Clarity and 

Language Use 
Factors 

Theoretical 
definition of water 
insecurity: 
Inconsistent or 
limited access to 
safe and sufficient 
amount of water to 
meet daily needs for 
an active and 
healthy life. 

1= Not relevant 
2= Somewhat 
relevant 
3= Quite relevant 
4= Highly relevant 
 

1=Not clear 
2=Needs major 
revisions to be clear 
3=Needs minor 
revisions to be clear 
4=Statement is clear 

1=water 
inconsistency 
2=water quantity 
3=water quality 
4=water cost/use of 
resources 
99=Other 

S1. Frustrated with 
the water situation  
 

1    2     3    4 
Comments:  

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S2. Worry that there 
would not be 
enough water  

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 
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S3. Angry because 
the water source 
was dried up, or not 
working, or water 
service was 
interrupted 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S4. Upset for not 
having enough 
water  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S5. Got into an 
argument or fight 
because of water  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S6.  Paid, or gave 
food, or flattered 
somebody to get 
some water  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S7. Borrowed water 
from others  
 
 

1    2     3    4 
Comments:  

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S8. Not able to 
finish your daily 
work/chores  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S9. Not able to cook  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S10. Changed what 
was being cooked  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S11. Not able to put 
pot on fire  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S12. Skipped your 
habitual main meal  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 
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S13. Not able to 
wash dirty utensils  
 
 

1    2     3    4 
Comments:  

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S14. Kept dirty 
clothes as they are  
not able to wash 
your dirty clothes on 
an habitual laundry 
day 
 

1    2     3    4 
Comments:  

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S15. Not able to 
clean yourself  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S16. Not able to 
wash hands when 
you wanted to  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S17. Did not clean 
latrines/toilets  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S18. Did not sweep 
the floors  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S19. Used the same 
water for multiple 
things, such as same 
water to wash 
clothes, wash 
utensils, or wash 
hands…and then 
wash something else 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S20. Children went 
to school late 
because water 
fetching took very 
long  
 

1    2     3    4 
Comments:  

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S21. Missed farm 
work or your job 
work  

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 
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S22. No water in the 
house and there was 
no way of getting 
water immediately 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S23. Discontinued 
raising pigs or other 
livestock, such as 
goats or chicken  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S24. Stopped 
cultivating/watering 
home garden  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S25. Woke up very 
early in the morning 
or dawn to fetch 
water 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S26. Drank less than 
you felt you should  

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S27. Did you go a 
whole daytime 
(between 6am to 
6pm) without 
drinking water  
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S28. Slept thirsty 
because there was 
not enough water in 
the house 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S29. Drank just 
once or twice a day  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 

S30. Drank unsafe 
water (chores water, 
rain water, well 
water)  
 
 

1    2     3    4 
Comments: 

1    2     3    4 
Comments: 

1    2     3    4      99 
Comments: 
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Overall comprehensiveness of the scale: 
________________________________________________________________________
_____________ 
________________________________________________________________________
______________________________________________ 
Statements to add: 
________________________________________________________________________
_______________________________ 
________________________________________________________________________
______________________________________________ 
Statements to delete: 
________________________________________________________________________
_____________________________ 
________________________________________________________________________
______________________________________________ 
Other Comments:  
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E3. Household Water Insecurity _ Adults Scale--Content Validity 
 
Questions Response Options 
1) In the past 4 weeks, were you 
frustrated with the water situation of 
your house?  
 

□ Yes  
□ No (skip to Q.2) 
 

1.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

2)In the last 4 weeks, did you worry that 
there would not be enough water for 
your house? 

 

□ Yes  
□ No (skip to Q.3) 
 

2.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

3)In the past 4 weeks, were you angry 
because the water source was dried up, 
or water source was not working, or 
water service was interrupted?  

 

□ Yes  
□ No (skip to Q.4) 

3.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

4)In the past 4 weeks, were you upset 
for not having enough water in the 
house? 

□ Yes  
□ No (skip to Q.5) 
 

4.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

5)In the past 4 weeks, did you get into 
an argument or fight because of water?  

□ Yes  
□ No (skip to Q.6) 

5.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 

6)In the past 4 weeks, did you have to 
pay or give food or flatter somebody to 
get some water for the house? 

□ Yes  
□ No (skip to Q.7) 

6.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
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7)In the past 4 weeks, did you borrow 
water from others since there was not 
enough water in the house and going to 
water source was not an option? 

□ Yes  
□ No (skip to Q.8) 
 

7.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

8) In the past 4 weeks, did it occur that 
you were not able to finish your daily 
work/chores because of water problem? 

 

□ Yes  
□ No (skip to Q.9) 

8.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

9)In the past 4 weeks, did it occur that 
you were not able to cook because there 
was not enough water in the house? 

□ Yes  
□ No (skip to Q.10) 
 

9.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

10)In the past 4 weeks, did you cook 
something different from what you 
wanted to because there was not enough 
water in the house? 

□ Yes  
□ No (skip to Q.11) 

10.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

11)In the past 4 weeks, did it occur that 
you were not able to put pot on fire 
because there was not enough water in 
the house? 
 

□ Yes  
□ No (skip to Q.12) 

11.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

12)In the past 4 weeks, did you skip 
your daily habitual main meal because 
there was not enough water in the 
house? 
 

□ Yes  
□ No (skip to Q.13) 

12.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
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Often=more than ten times in the past four weeks 
 

13)In the past 4 weeks, did it occur that 
you were not able to wash dirty utensils 
because there was not enough water in 
the house? 

 

□ Yes  
□ No (skip to Q.14) 

13.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

14)In the past 4 weeks, did it occur that 
you were not able to wash your dirty 
clothes on a habitual laundry day 
because there was not enough water in 
the house? 

 

□ Yes  
□ No (skip to Q.15) 

14.a. How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

15)In the past 4 weeks, were you not 
able to clean yourself because there was 
not enough water in the house? 

□ Yes  
□ No (skip to Q.16) 

15.a.  How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

16)In the past 4 weeks, were you not 
able to wash hands when you wanted to 
because there was not enough water in 
the house? 
 

□ Yes  
□ No (skip to Q.17) 

16.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

17)In the past 4 weeks, did it occur that 
you were not able to clean 
latrines/toilets because there was not 
enough water in the house?  
 

□ Yes  
□ No (skip to Q.18) 

17.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

18)In the past 4 weeks, did it occur that □ Yes  



 

 

159 

 

you were not able to sweep the floors 
because there was not enough water in 
the house? 

 

□ No (skip to Q.19) 
 

18.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

19)In the past 4 weeks, did you use the 
same water for multiple things, such as 
same water to wash clothes, wash 
utensils, or wash hands…and then wash 
something else? 
 

□ Yes  
□ No (skip to Q.20) 

19.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

20)In the past 4 weeks, did your 
children go to school late because water 
fetching took very long?  

□ Yes  
□ No (skip to Q.21) 

20.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 

21)In the past 4 weeks, did you miss 
farm work or your job work because of 
water issues? 

□ Yes  
□ No (skip to Q.22) 
 

21.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 

22)In the past 4 weeks, did it occur that 
there was no water in the house and 
there was no way of getting water 
immediately? 

□ Yes  
□ No (skip to Q.23) 

22.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

23)In the past 4 weeks, did you 
discontinue raising pigs or other 
livestock, such as goats or chicken 
because of water shortage?  

 

□ Yes  
□ No 

24)In the past 4 weeks, did you stop 
cultivating/watering home garden 
because of water shortage?   

□ Yes  
□ No 
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25)In the past 4 weeks, did you wake up 
very early in the morning or dawn to 
fetch water for the house? 

 

□ Yes  
□ No (skip to Q.26) 

25.a. How often did this happen? Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 

26)In the past 4 weeks, did you drink 
less than you feel you should because 
there was not enough water in the 
house? 

□ Yes  
□ No (skip to Q.27) 

26.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

27)In the past 4 weeks, did you go a 
whole daytime (between 6am to 6pm) 
without drinking water because there 
was not enough water in the house? 
 

□ Yes  
□ No (skip to Q.28) 

27.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

28)In the past 4 weeks, did you sleep 
thirsty because there was not enough 
water in the house? 

□ Yes  
□ No (skip to Q.29) 

28.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 

29)In the past 4 weeks, did you drink 
just once or twice a day since there was 
not enough water in the house?  

 

□ Yes   
□ No (skip to Q.30) 
 

29.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
 

30)In the past 4 weeks, did you drink 
muddy, unclear, or bad smell water  
because there was not enough water in 
the house? 

□ Yes  
□ No 
 

30.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
Sometimes=three to ten times in the past four weeks 
Often=more than ten times in the past four weeks 
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APPENDIX F 
 

FIELD SURVEY MATERIAL 
 
 

F1. SEMI-STRUCTURED FIELD SURVEY GUIDE 
 
Today’s date:  _____/_____/______       Phone number   ____________   Fieldworker’s name ______________ 
                                        Month        Day                   Year 

 
I. IDENTIFICATION SHEET 

 
(to be filled out by the interviewer) 
 
1.1.  Interview #: ______________________________________________ 

 
1.2. Site of interview:    Home      Work place     Other (please specify: __________________) 

 
1.3. Name of the zone/quarter: _____________________________  

 
II. SOCIO-DEMOGRAPHICS 

 
(Interviewer’s script: Now, first I  am going to ask questions to know more about yourself). 
 
2.1 What is your full name? ________________ 
                                    Month               year  
2.2 How old are you? __________years         
2.3 Who is the head of the household (the person financially responsible of the household)? 

 Yourself     Someone else (Please specify the relationship: _________________________) 
2.4 How many adults (18 years and older) including yourself are living with you in your household?  ____ 

Who are they, name, age and relationship?  
 
Name age Relationship to you 
   
   
   
   
   

 
2.5 How many children (less than 18 years) are living with you in your household? _________ 

Who are they i.e., please give their names, age and relationship to you 
Name age Relationship to you 
   
   
   
   

 

 



 

 

 

162 

 

 
Interviewer note : based on the above table identify the index child’s name, and age and ask 
specifically his/her date of birth.  
Information about the index child: 
Name:  ____________________ 
Gender:   Boy    Girl 
 
 

2.6 What is __________ (name of the index child) date of birth (month/year)? __________________ 
 
2.7 What religion do you practice? 
None     Christian      Animist     Muslim        Other   (Please specify: ____________________) 
 
2.8 Have you ever been to school?  Yes     No    
2.8.1 If yes, what is your last grade in school?  No formal  education,  primary school not attended, 

 primary school completed,   first cycle of secondary school   second cycle of secondary 
school  College/university completed 

 
2.9  What is your current marital status?  Single/never married   Married   Living together but not 

married 
 Separated/divorced/widowed   Married not living together 
 
2.10 What is your occupation? 
 Salaried employee  Farmer Self- employment  Casual laborer Housewife Unemployed  
Student, Others (specify)_________________ 
 
2.11 What is the main occupation of the father of the household 
 Salaried employee  Farmer Self- employment  Casual laborer Housewife Unemployed  
Student, Others (specify)_________________ 
 
2.13 What is the household’s main source of income (Livelihood)?  Salaries Animal and animal 
product sales, Casual labor,  Begging, Gifts, Trade, Crop sale, Remittances, Other 
(specify)______ 
 
2.12 Does your household have? 

2.12.1. Electricity    Yes     No    
2.12.2. A radio?              Yes     No    
2.12.3. A television ?   Yes     No    
2.12.4. A mobile telephone?  Yes     No    
  

2.13 What type of fuel does your household mainly use for cooking? 
 Electricity  Natural Gas    Kerosene    Charcoal    Wood   Straw/Shrubs/Grass  
 
2.14. What kind of toilets facility do members of your household use? Pit hole latrine    Flush-
latrine     Bucket  Farm  Others (Specify) ___________________________ 

2.14.1. Do you share this facility with other households?  
 Yes (With how many households ? ____________)    No 

2.15. Does any member of this household own any agricultural land?  Yes     No    
2.16. How many farms do you have?  None     ____Small      _____Medium       
________Big  
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2.17 Does this household own any livestock, herds, other farm animals, or poultry?   Yes      No 
2.17.1 If yes, how many of the following animals does this household own (put 0 if none) 
 Cattles: ___  Goats: ______ Pigs: ________  Chickens: ______ 
2.18 How much money does your family spent in the past month (from all sources of 
income?)_________ 

 
III. STUDY CHILD HEALTH STATUS   

(Note for fieldworker:  Now, I will ask you questions about the health of the study child) 
 

3.1. What is the index child last known weight? _________________ 
3.2. Is ------------------ (child’s name) Still breastfeeding? 

 Yes (Are you giving the child any foods in addition to breast milk? Yes / No) 
 No (at what age did he/she stop breastfeeding? __________________) 
 

3.3. Has ------------------ (child’s name) experienced diarrhea (i.e., the passage of ≥3 soft or watery 
stools/day) in the past month? 
 Yes   No (If No, please skip to question #3.4) 

 
3.3.1.  How many episodes (from the beginning of the diarrhea until recovery) of diarrhea has 

he/she experienced in the past month? ____________________________________________ 
 

3.3.2. Did the child visit a doctor or a nurse?  Yes   No 
 

3.3.3. What treatment is/had he/she taken? _______________________________ 
 

3.4. Has your child ever had fever in the past month?   Yes    No  
 

3.5. How would you rate the health of your child during the past 3 months? 
 Very poor (0-1/10)   Poor (2-4/10)   Average (5/10)    Good (6-8/10)   Very good (9-10/10) 

 
3.6. Does ----------------- (child’s name) received all vaccines from the expanded program of 

immunization?  
 Yes     No (which one didn’t he/she get? _______________________) 
 

 
IV. Household Water Access  

 
4.1. What is the estimated daily drinking water use (in litres) _________________ 

 
4.2. What is the estimated daily water use for household work including cooking, washing clothes, 

dishes, hand washing, cleaning  (in litres) _________________ 
 

4.3. Do you use the same source of water for drinking and other household chores? □  Yes   □  No 
 

4.4. Approximate estimate-- on the total amount of water available in the household at the time of 
interview (in litres) _______________________ 

 
Note: If no, fill the “Drinking water” column and “other household purposes” column, such as cooking 
and hand washing separately. And ask all the questions for each column and then move next column. That 
is, ask 4.4 A to 4.8 A first and then move to 4.4 B to B column.  
If yes, use the “both purposes” column and the word “water” without specifying drinking or chores water 
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Drinking water Other household purposes Both purposes 
Main water source refers to the source that is used most of the time or majority of the water 
collected 
4.4 A) What is the main source of 
drinking water for your household 

4.4 B) What is the main source of 
water for household chores 

4.4 C) What is the main source of 
drinking and household chores 
water  

□ Piped water   
□ Public tap/standpipe  
□ Tube well/borehole             
□ Protected dug well 
□ Unprotected dug well     
□ Protected spring    
□ Unprotected spring  
□ Rainwater collection   
□ Cart with small tank/drum  
□ Tanker-truck 
□ Surface water (river, dam, lake, 
pond, stream, canal, irrigation 
channels) 
□ Bottled water 
□ Other (specify) 
_______________ 

□ Piped water   
□ Public tap/standpipe  
□ Tube well/borehole             
□ Protected dug well 
□ Unprotected dug well     
□ Protected spring    
□ Unprotected spring  
□ Rainwater collection   
□ Cart with small tank/drum  
□ Tanker-truck 
□ Surface water (river, dam, lake, 
pond, stream, canal, irrigation 
channels) 
□ Bottled water 
□ Other (specify) 
_______________ 
 

□ Piped water   
□ Public tap/standpipe  
□ Tube well/borehole             
□ Protected dug well 
□ Unprotected dug well     
□ Protected spring    
□ Unprotected spring  
□ Rainwater collection   
□ Cart with small tank/drum  
□ Tanker-truck 
□ Surface water (river, dam, lake, 
pond, stream, canal, irrigation 
channels) 
□ Bottled water 
□ Other (specify) 
_______________ 

4.4.A) How long does it take to go 
there, get water, and come back 
(min)? (please do not  include 
socializing time) 

4.4 B)How long does it take to go 
there, get water, and come back 
(min)? (please do not  include 
socializing time) 
 

4.4 C)How long does it take to go 
there, get water, and come back 
(min)? (please do not  include 
socializing time) 

□ ___No. of minutes  
□ Water on premises 
□ Don’t Know  
 

□ ___No. of minutes  
□ Water on premises 
□ Don’t Know  
 

□ ___No. of minutes  
□ Water on premises 
□ Don’t Know  
 

4.5. take into account all the trips made by children and adults, for example if you made 4 trips and 
your child made 3 trips than it will be 7 total trips (include all the trips made by each person who 
did the water fetching) 

4.4.A) On average, how many 
total trips are made per day to 
collect drinking water  

4.4B) On average, how many total 
trips are made per day to collect 
water for the household chores 

4.4 C) On average, how many 
total trips are made per day to 
collect water for the husehold 

________________ trips/day 
 

________________ trips/day 
 

________________ trips/day 
 

4.6. By managing, we refer, who makes the decision on how much what water to use, and keeping 
eye on how much water is left and when needed to get/fetch water)  

4.5A)Who is the main person 
responsible for managing drinking 
water 

4.5.B) who is the main person 
responsible for managing water 
for the household chores 

4.5.C) who the main person 
responsible for managing water 
for the household  

 Myself   
 Spouse/partner   
 Children    
 Shared responsibility between 
myself and children 
 Other (explain): ____________ 
 

 Myself   
 Spouse/partner   
 Children    
 Shared responsibility between 
myself and children 
 Other (explain): ____________ 
 

 Myself   
 Spouse/partner   
 Children    
 Shared responsibility between 
myself and children 
 Other (explain): ___________ 
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4.7. By usually we refer to most of the time  
4.6A) who us usually goes to  
fetch the drinking water 

4.6 B) who usually goes to fetch 
the water for the household chores 

4.6 C) who usually goes to fetch 
the water for the househol 

□ Adult woman  □ Myself 
□ Adult man       □ Spouse/partner 
□Female child     □ Children 
(under 15 years)  
□  Male child      □ Shared 
responsibilitiy 
(under 15 years) 
□  Don’t Know   □ Other 
________ 
 

□ Adult woman  □ Myself 
□ Adult man       □ Spouse/partner 
□Female child     □ Children 
(under 15 years)  
□  Male child      □ Shared 
responsibilitiy 
(under 15 years) 
□  Don’t Know   □ Other 
________ 
 

□ Adult woman  □ Myself 
□ Adult man       □ Spouse/partner 
□Female child     □ Children 
(under 15 years)  
□  Male child      □ Shared 
responsibilitiy 
(under 15 years) 
□  Don’t Know   □ Other 
________ 
 

4.8. Do you treat your drinking-water or other household purposes water or both purposes water 
in any way to make it safer to use? 

 
4.7A) Do you treat your drinking 
water 

4.7B) do you treat water used for 
household chores 

4.7 C) do you treat your water 
used for drinking and household 
chores 

□  Yes  
□  No 
□  Don’t Know  
 

□  Yes  
□  No 
□  Don’t Know  
 

□  Yes  
□  No 
□  Don’t Know  
 

If YES to the above question 
4.8A) What do you usually do to 
the water to make it safer to use? 

4.8B) What do you usually do to 
the water to make it safer to use? 

4.8C) What do you usually do to 
the water to make it safer to use? 

□  Boil  
□  Add bleach/chlorine 
□  Strain it through a cloth 
□  Use a water filter (ceramic, 
sand, composite, etc.) 
□  Solar disinfection 
□  Let it stand and settle  
□  Other (specify) 
_______________ 
□  Don’t Know 
 

□  Boil  
□  Add bleach/chlorine 
□  Strain it through a cloth 
□  Use a water filter (ceramic, 
sand, composite, etc.) 
□  Solar disinfection 
□  Let it stand and settle  
□  Other (specify) 
_______________ 
□  Don’t Know 
 

□  Boil  
□  Add bleach/chlorine 
□  Strain it through a cloth 
□  Use a water filter (ceramic, 
sand, composite, etc.) 
□  Solar disinfection 
□  Let it stand and settle  
□  Other (specify) 
_______________ 
□  Don’t Know 
 

 
 

V. Water intake assessment - Frequency information 
5.1. In general, how often do you drink water per day? _____ times  
5.2. What do you generally use to drink the water (like a glass, or cup or mug or bottle) _______________ 
 
Note: Ask the participant to show the container i.e., glass, cup or mug or bottle and/or identify the 
corresponding number on the picture (Figure 7). 
 
5.3. Could you show me, _________ (response from the above question) your common drinking 

container/cup or glass? ______________________ 
 

5.4. Generally, How much of water do you drink each time?  
 Less than half   Half   Little more than half   Full   More than one full container…. Please note 
down how much __________________  
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VI. Household water insecurity scale measurement tool. 
 

Questions Response Options 
1. In the past 4 weeks, were you satisfied with 

the water situation (problems with water 
access or quality) of your house? 

 

□ Yes  

□ No (skip to Q.2) 

1.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 

Sometimes=three to ten times in the past four weeks  
 

Often=more than ten times in the past four weeks 

2. In the last 4 weeks, did you worry that there 
would not be enough water for your house? 

□ Yes  
 
□ No (skip to Q.3) 

2.a.  How often did this happen? Rarely=once or twice in the past four weeks 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

3. In the past 4 weeks, were you upset because 
the water source dried up, or was not working, 
or water service was interrupted?  

 

□ Yes  
 
□ No (skip to Q.4) 

3.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 

Sometimes=three to ten times in the past four weeks 

Often=more than ten times in the past four weeks 

4. In the past 4 weeks, did you get into an 
argument or fight over getting water for your 
home?  
 

 

□ Yes  
 
□ No (skip to Q.5) 
 

4.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 

Sometimes=three to ten times in the past four weeks 

Often=more than ten times in the past four weeks 
 
 

5. In the past 4 weeks, did you have to pay or □ Yes  
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give food or flatter somebody to get some 
water for the house? 

 

 

□ No (skip to Q.6) 

5.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 

6. In the past 4 weeks, did you borrow water 
from others because there was not enough 
water in the house and going to a water source 
was not an option? 

□ Yes  
 
□ No (skip to Q.7) 

6.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 

7. In the past 4 weeks, were you not able to 
properly finish your daily work/chores due to 
not having enough water ? 

 

□ Yes  
 
□ No (skip to Q.8) 
 

7.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 
 

8. In the past 4 weeks, were you not able to cook 
because there was not enough water in the 
house? 
 

□ Yes  
 
□ No (skip to Q.9) 

8.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

9. In the past 4 weeks, did you have to cook 
something different from what you wanted to 
because there was not enough water in the 
house? 

□ Yes  
 
□ No (skip to Q.10) 
 

9.a.  How often did this happen? Rarely=once or twice in the past four weeks 
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Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

10. In the past 4 weeks, were you not able to wash 
dirty utensils because there was not enough 
water in the house? 

 

□ Yes  
 
□ No (skip to Q.11) 

10.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

11. In the past 4 weeks, were you not able to wash 
your dirty clothes on an habitual laundry day 
because there was not enough water in the 
house? 

□ Yes  
 
□ No (skip to Q.12) 

11.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 
 
 
 

12. In the past 4 weeks, were you not able to clean 
yourself or take a bath because there was not 
enough water in the house? 
 

□ Yes  
 
□ No (skip to Q.13) 

12.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

13. In the past 4 weeks, were you not able to wash 
your hands when you wanted to because there 
was not enough water in the house? 

□ Yes  
 
□ No (skip to Q.14) 

13.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
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Often=more than ten times in the past four weeks 
 

14. In the past 4 weeks, were you not able to clean 
latrines/toilets because there was not enough 
water in the house?  

 

□ Yes  
 

□ No (skip to Q.15) 

14.a. How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 

15. In the past 4 weeks, did you use the same 
water for multiple usages, such as same water 
to wash clothes, wash utensils, or wash 
hands…and then wash something else? 

 

□ Yes  
 
□ No (skip to Q.16) 

15.a.  How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 

16. In the past 4 weeks, did your children go to 
school late because water fetching took too 
long?  

□ Yes  
 
□ No (skip to Q.17) 

16.a. How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

17. In the past 4 weeks, did you miss farm work or 
your job work because of water issues? 

 

□ Yes  
 
□ No (skip to Q.18) 

17.a. How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

18. In the past 4 weeks, did it occur that there was 
no water in the house and there was no way of 

□ Yes  
 



 

 

 

170 

 

getting water immediately? 
 

□ No (skip to Q.19) 

18.a. How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 

19.In the past 4 weeks, did you stop raising pigs or 
other livestock, such as goats or chicken because 
there wasn’t enough water to take care of them?  

 

□ Yes  
 

□ No (skip to Q.20) 

20.  In the past 4 weeks, did you stop 
cultivating/watering a home garden because 
there wasn’t enough water?   

□ Yes  
 
□ No (skip to Q.21) 

21. In the past 4 weeks, did you wake up earlier 
than usual time to fetch water for the house? 

 

□ Yes  
 
□ No (skip to Q.22) 
 
□ Not applicable because I fetch water in the 
afternoon 

21.a. How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 

22. In the past 4 weeks, did you drink less than 
you feel you should because there was not 
enough water in the house? 

□ Yes  
 
□ No (skip to Q.23) 

22.a. How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
23. In the past 4 weeks, did you sleep thirsty 

because there was not enough water in the 
house? 

□ Yes  
 
□ No (skip to Q.24) 

23.a. How often did this happen? Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 



 

 

 

171 

 

24.In the past 4 weeks, did you drink muddy, 
unclear, or bad smelling water because there was 
not enough water in the house? 

□ Yes   
 
□ No (skip to Q.25) 

24.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 

Sometimes=three to ten times in the past four weeks 
 

Often=more than ten times in the past four weeks 
 

24. In the past 4 weeks, were you not able to drink 
water because it did not taste good? 

 

□ Yes 

□ No  
25.a.  How often did this happen? 
 

Rarely=once or twice in the past four weeks 
 
Sometimes=three to ten times in the past four weeks 
 
Often=more than ten times in the past four weeks 
 

 
 

VII. Household food insecurity access scale (HFIAS) measurement tool. 
Note: For all the statements I will ask will be in reference to “lack of resources” which refers to not having 
money to buy food or the ability to grow or trade for the food. 
 
No Question Response Options 
1 In the past 4 weeks, did you worry that 

your household would not have enough 
food? 
By “household” we mean those of you that 
sleep under the same roof and take meals 
together at least 4 days a week. 
 

0 = No (skip to Q2) 
1=Yes 

1a How often did this happen? 1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

 
2 In the past 4 weeks, were you or any 

household member not able to eat the 
kinds of foods you preferred because of a 
lack of resources? 
Foods you preferred might include meat, 
poultry, eggs, fish, milk, rice, spaghetti and 
fruits such as apple, orange… 

0 = No (skip to Q3) 
1=Yes 

2a How often did this happen? 1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3= Often (more than ten times in the past 4 weeks) 

 
3 In the past 4 weeks, did you or any 

household member have to eat a limited 
0 = No (skip to Q4) 
1=Yes 
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variety of foods, such as only kwa ndzap 
or sautéed rice or taro with yellow soup 
due to a lack of resources? 
 

3a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

4 In the past 4 weeks, did you or any 
household member have to eat some foods 
that you really did not want to eat because 
of a lack of resources to obtain other types 
of food?A food you preferred not to eat 
might include sautéed rice, tapioca, boiled 
yams or burned macabo 
 

0 = No (skip to Q5) 
1=Yes 

4a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

5 In the past 4 weeks, did you or any 
household member eat less in either the 
morning or evening meal than you felt you 
needed because there was not enough 
food? 
 

0 = No (skip to Q6) 
1=Yes 

5a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

6 In the past 4 weeks, did you or any 
household member have to eat fewer than 
two meals in a day because there was not 
enough food? 
 

0 = No (skip to Q7) 
1=Yes 

6a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

7 In the past 4 weeks, Did your household 
ever have no food on hand and there was 
no way of getting more because of lack of 
resources to get food? 
 
 
 

0 = No (skip to Q8) 
1=Yes 

7a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

8 In the past 4 weeks, did you or any 
household member go to sleep at night 

0 = No (skip to Q9) 
1=Yes 
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hungry because there was not enough 
food? 
 

8a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 

9 In the past 4 weeks, did you or any 
household member go a whole day and 
night without eating anything because 
there was not enough food? 
 

0 = No (scale is finished) 
1=Yes 

9a How often did this happen? 
 
 
 

1 = Rarely (once or twice in the past 4 weeks)  
2 = Sometimes (3 to 10 times in the past 4 weeks)  
3 = Often (more than ten times in the past 4 weeks) 
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F2. QUESTIONNAIRE SEMI-STRUCTURE 

Date du jour:  _____/_____/______       Heure de début d’interview_______              Heure de fin 
d’interview _________ 
                                        Jour        Mois                   Année 

I. IDENTIFICATION  
1.1. Quel est votre nom complet: _______________________________________ 
1.2 Quel est votre numéro de téléphone? ________________________________ 
1.3 Site d’interview (lieu où l’interview est entrain de se conduire):  

         Maison   Travail   Vaccination  Marche   Eglise  Autre (spécifier):____ 
1.4.Dans quel quartier habitez-vous (Précisez le repère le plus proche)? __________________ 

1.5.A quelle distance de marche le domicile de la participante est-il de la source d’eau nouvelle 
construite au carrefour Sonna à Nkoukoue _______ (min) 

 
ii. Données Sociodémographiques  

2.1.Etes-vous le chef du ménage (la personne financièrement responsable du ménage)?   Oui    Non 

2.1.1. Si quelqu’un d’autre, précisez le lien relationnel:  

 Père  Mère  Frère/Soeur  Oncle/Tante  Cousin/Cousine  Grand père/mère  
Autre :________________________ 

2.2. Quelle réligion pratiquez-vous?  

 Catholique   Protestant   Musulman  Aucune    Autres (spécifier):_____ 
2.3. Quel est votre statut matrimonial?   

 Célibataire    Mariée   Concubinage   Séparée/ divorcée/veuve  Mariée vivant 
séparément  

2.4. Quel type de combustible utilisez-vous principalement pour la cuisine ? 
 Électricité      Gaz    Pétrole    Charbon      Bois      Copeaux/suie 

2.5. Type de matériaux recouvrant le plancher (sol) de la maison:  
 Sable,     Ciment,    Terre,  Autres (spécifier) _____________________ 

2.6. Avez-vous été à  l’école?  Oui     Non    
2.6.1. Si oui, quel est votre niveau scolaire :  

 Primaire,   1er cycle secondaire  2nd cycle secondaire  Supérieur 
2.6.2. Quelle est la dernière classe que vous avez terminé avec succès? ____________ 

2.7. Quel job faites-vous? (si la participante est également le chef de ménage, sautez la question 
2.9.1.) 

 Salariée  Agricultrice    Vente et services   Ménagère     Elève/Etudiant    Autre 
(spécifier) :______________ 

2.7.1. Quel est le job du chef du ménage?  
 Salarie(e)  Agriculture    Vente et services   Ménagère     Elève/Etudiant  Sans 
emploi     
 Autre (spécifier) _________________ 

2.8. Quelle est votre principale source de revenu et de subsistance?  
 Salaire  Animaux et vente de produits animaux, Ventes de produits vivriers,  Aumône, 
Cadeaux,  Echanges/Troc, Autre (spécifier) ______ 

2.9. Avez-vous du bétail, un troupeau, de la volaille, ou d’autres animaux dans votre maison?  
Oui Non 

2.9.1. Si oui, combien des animaux suivants avez-vous? (Mettez 0 si aucun)  
Bétail: ___  Chèvre ____     Porc  ____  Poules _____ 
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2.10. Dans votre domicile avez-vous ?  
     Electricité   Radio    Télévision     Téléphone portable 
  

2.11. Quel type de toilettes les membres de votre famille utilisent-ils? 

Chasse d’eau   fosse d’aisances avec dalle     Toilettes/latrines suspendues   Champ 
 fosse d’aisance sans dalle ou trou ouvert    Pas de toilette/dans la nature  Autre 
(Spécifier):_____________________ 

2.11.1. Partagez-vous vos latrines avec d’autres familles ? Oui (combien de familles ?___)    Non 
2.12. Est-ce  que des membres de votre maison possèdent des champs?  Oui     Non 
2.12.1. Si oui, quelle superficie de terrain possédez-vous? _________ ha 
2.12.2. Quelle type de culture y faites-vous?  

 Céréales (Spécifier [exemples: maïs, avoine, blés, riz, sorgho, mil etc.]) ______________ 
 Tubercules (Spécifier [exemples: macabo, patates, etc.]) ________________________ 
 Végétaux (Spécifier [exemples : gombo, tomates, oignons, condiments verts etc.]_______________ 
 Légumineux (Spécifier [exemples: arachides, haricot, soja, koki etc.]) ________________ 
 Fruits (Spécifier [exemples: plantain/banane sont dans cette catégorie.]) _____________ 
 Autres (spécifier) ______________ 
 

2.13. Combien d’argent est-ce que votre famille a gagné au cours du mois passé  (toutes sources de 
revenu confondu)? __________________________________ 

 
2.14. Combien d’adultes (plus de 18 ans) incluant vous-même vivent avec vous dans la maison? _____ 

2.14.1. Qui sont-ils i.e., SVP donnez-moi leurs noms, âges, et leur relations avec vous: 
Nom âges Leur relation avec vous 
   
   
   

 
2.15. Combien d’enfants (moins de 18 ans) vivent avec vous dans la maison? _________ 
2.15.1. Qui sont-ils i.e., SVP donnez-moi leurs noms, âges, et leur relations avec vous: 

Nom âges Leur relation avec vous 
   
   
   
 

Sur la base du tableau ci-dessus, identifiez le nom et l’âge de l’enfant-index. (S'il y a beaucoup 
d'enfants dans ce groupe d'âge, prenez le plus jeune mais il doit être âgé de plus de 6 mois) 
Nom: ______________________________________________________________ 
Sexe:    Garçon     Fille 
Date de naissance (Mois/Année): ________________________ 
 

 
III. Etat de santé de l’enfant-index  

(Maintenant, je voudrais poser des questions sur l’état de santé de l’enfant index (… dites son 
nom). Partout dans ce questionnaire ou sera mentionnée enfant-index, utilisez le prénom de l’enfant) 

3.1. Quel est le dernier poids connu de l’enfant-index?  _________________ kg 
3.2. Est-ce que ------------------ (nom de l’enfant) prend encore le lait maternel? 

 Oui (Lui donnez-vous d’autres aliments en plus du lait maternel?)  Oui   Non 
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 Non (A quel âge a-t-il/elle cessé d’en prendre?) __________________ Mois 
3.3.  L’enfant-index a-t-il eu de la diarrhée au cours du mois passé?  Oui    Non (Si Non, allez au 

Q.#3.4) 

3.3.1.  Combien de temps cette épisode de diarrhée a duré ?____________________ 

3.3.2. L’enfant a-t-il consulté un professionnel de santé?  Oui   Non 
3.3.3. Quel traitement a-t-il/elle pris? _______________________________ 
3.4. Votre enfant a-t-il fait de la fièvre au cours du mois passé?   Oui    Non 

3.5. Comment qualifierez-vous l’état de santé de votre enfant au cours des 3 derniers mois? 

 Très mauvais (0-1/10)   Mauvais (2-4/10)   Moyen (5/10)    Bon (6-8/10)   Très bon (9-
10/10) 

3.6. L’enfant-index  a-t-il reçu tous les vaccins du programme élargi de vaccination?  Oui     Non  
 

IV. Evaluation de la cons0mmation d’eau – information sur la fréquence 
 

4.1.  En général, combien de fois buvez-vous de l’eau par jour?  _________ Fois  
4.2. Qu’utilisez-vous généralement pour boire de l’eau (verre, gobelet, bouteille, etc.) 

_____________________ 
Note: Présentez à la participante les différents gobelets que vous avez, en photo afin qu’ils puissent 
identifier celui qui est similaire à celui qu’ils utilisent 

4.3.  Photo #______  Ajoutez une éventuelle précision : ____________________________________  
4.4.  En général, quelle quantité d’eau buvez-vous à chaque fois? 

 Moins de la moitié   Moitié   Un peu plus de la moitié   Plein   Plus d’un gobelet 

V. Accès à l’eau du domicile 
5.1. Quelle quantité approximative d’eau à boire votre domicile consomme-t-elle par jour? ____ litres 
5.2. Quelle quantité approximative d’eau de ménage votre domicile utilise-t-elle par jour (c’est-à-dire 

l’eau de cuisine, lessive, vaisselle, lavage des mains, bain, nettoyage de la maison etc.)? _______ 
litres 
 

5.3. Utilisez-vous la même source d’eau pour votre eau à boire et votre eau de ménage? □Oui   □Non 
 

5.4. Estimation approximative de la quantité totale d’eau disponible à la maison au moment de 
l’interview (en litres).   

 
Note: Si non, remplissez le Tableau 1 : il comporte une colonne «Eau potable» et une colonne «Autres 
usages domestiques» pour des activités telles que la cuisson, vaisselle, lessive, propreté du domicile, 
l’hygiène personnelle, le lavage des mains, etc. Posez toutes les questions pour la première colonne, puis 
passez à la colonne suivante. C’est-à-dire que vous posez d’abord 5.4 A à 5.10.A puis que vous passez à la 
colonne 5.4 B to 5.10.B.  
 
Si oui, utilisez, remplissez le Tableau 2 : il comporte une seule colonne «les deux buts» et utilisez le mot 
«eau» sans spécifier l'eau de boisson ou de corvée 
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Tableau 1 : Participantes qui utilisent une source d’eau différente pour l’eau de boisson et pour le ménage 
Eau de boisson (A) Eau de ménage (B) 
5.5 A) Quelle est la source principale d’eau à boire pour votre maison 5.5 B) Quelle est la source principale d’eau de ménage pour votre maison 
Note : La source principale correspond à celle utilisée la plupart du temps ou celle d’où la majorité d’eau utilisée est collectée 
 
□ Robinet dans logement/concession     □ Robinet public/fontaine  
□ Puits à pompe/forage  □ Puits protégé   □ Puits non protégée  
□ Source d'eau protégée □ Source d'eau non protégée  □ Eau de pluie  
□ Eau en bouteille  □ Camion-citerne/charrette avec petite citerne     
□ Eau de surface (rivière, lac, etc.) □ Autres (Spécifier) _______________ 

□ Robinet dans logement/concession □ Robinet public/fontaine  
□ Puits à pompe/forage  □ Puits protégé   □ Puits non protégée  
□ Source d'eau protégée  □ Source d'eau non protégée □ Eau de pluie  
□ Eau en bouteille  □ Camion-citerne/charrette avec petite citerne     
□ Eau de surface (rivière, lac, etc.) □ Autres (Spécifier) _______________ 
 

5.6.A) Temps de trajet pour s'approvisionner en eau de boisson: aller à la 
source, puiser de l’eau et revenir (min)? (SVP n’incluez pas le temps que vous 
mettez à socialiser) 

5.6 B) Temps de trajet pour s'approvisionner en eau de ménage: aller à la 
source, puiser de l’eau et revenir (min)? (SVP n’incluez pas le temps que vous 
mettez à socialiser) 
 

□ ___No. de  minutes  □ Eau sur place    □ Je ne sais pas  □ ___No. de minutes   □ Eau sur place    □ Je ne sais pas  
 

5.7.A) En moyenne combien de tours au total faites-vous par jour pour puiser 
de l’eau à boire? 

5.7.B) En moyenne combien de tours au total faites-vous par jour pour puiser de 
l’eau de ménage? 

Prenez en considération les tours faits par tous les membres de la famille. Par exemple si vous avez fait 2 tours et les enfants 3 tours, ça fera 5 tours au total 
(Inclure tous les tours faits par chaque personne qui on fait la corvée d’eau) 
 
________________ tours/jour 
 

________________ tours/jour 
 

5.8.A) Quelle est la principale personne responsable de la gérance d’eau de 
boisson 

5.8.B) Quelle est la principale personne responsable de la gérance d’eau de 
ménage 

Note : Par “gérance” nous pensons à celui qui prend la décision sur quelle quantité d’eau à utiliser, et qui surveille quelle quantité d’eau reste and quand il faut 
puiser de l’eau 
 
 Moi-même   Epoux/partenaire     Enfants    responsabilité partagée 
entre moi-même et les enfants   Autre (Spécifier): ______________ 

 Moi-même   Epoux/partenaire   Enfants    responsabilité partagée entre 
moi-même et les enfants  Autre (Spécifier): ______________ 
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5.9.A) Habituellement, qui est chargée de de l’eau à 
boire  

5.9.B) Habituellement qui est chargé de l’eau de 
ménage? 

Par habituellement, nous parlons de la plupart du temps 
□ Femme adulte  □ Moi-même   □ Homme adulte      
□ Epoux/partenaire   □ Fille (<15 ans)    □ Garçon 
(<15ans)  □ Responsabilité partagée  □  Je ne sais 
pas   
 □ Autre (spécifier) ____________________ 

□ Femme adulte  □ Moi-même   □ Homme adulte       
□ Epoux/partenaire   □ Fille (<15 ans)    □ Garçon 
(<15ans)  □ Responsabilité partagée  □  Je ne sais 
pas    
□ Autre (spécifier) ____________________ 

5.10.A) Traitez-vous votre eau à boire? 5.10.B) Traitez-vous l’eau de ménage? 
Moyen de traitement de l’eau à boire ou de l’eau de ménage pour la rendre plus propice à la 
consommation/l’utilisation 
□  Oui   □  Non   □  Je ne sais pas  □  Oui   □  Non   □  Je ne sais pas  

 
Si oui, à la question précédente 
5.11.A) Moyen de traitement de l'eau de boisson 5.11.B) Moyen de traitement de l'eau de ménage 
□  Ébullition  □  Ajout d'eau de Javel/chlore   
□  Passée à travers un linge  □ Céramique, sable, ou 
autre filtre  □  Désinfection solaire □ Laissée 
décanter  
□  Autre (spécifier) _______________  □  Je ne sais 
pas 
 

□  Ébullition  □  Ajout d'eau de Javel/chlore   
□  Passée à travers un linge   □Céramique, sable, ou 
autre filtre  □  Désinfection solaire   □ Laissée 
décanter  
□  Autre (spécifier) _______________ □  Je ne sais 
pas 
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Tableau 2 : Participants qui utilisent la même source d’eau pour l’eau de boisson et pour le ménage 
4.5  Quelle est la source principale d’eau  pour votre maison 
 Note : La source principale correspond à celle utilisée la plupart du temps ou celle d’où la majorité d’eau 
utilisée est collectée 
 
□ Robinet dans logement/concession     □ Robinet public/fontaine  □ Puits à pompe/forage  □ Puits protégé   
□ Puits non protégée  □ Source d'eau protégée □ Source d'eau non protégée  □ Eau de pluie  □ Eau en 
bouteille  □ Eau de surface (rivière, lac, etc.) □ Camion-citerne/charrette avec petite citerne □ Autres 
(Spécifier) _______________ 
 
4.6. Temps de trajet pour s'approvisionner en eau: aller à la source, puiser de l’eau et revenir (min)? (SVP 
n’incluez pas le temps que vous mettez à socialiser) 

□ ___No. de  minutes  □ Eau sur place    □ Je ne sais pas  
4.7.  En moyenne combien de tours au total faites-vous par jour pour puiser de l’eau? _____________ 
tours/jour 
Prenez en considération les tours faits par tous les membres de la famille. Par exemple si vous avez fait 2 
tours et les enfants 3 tours, ça fera 5 tours au total (Inclure tous les tours faits par chaque personne qui on 
fait la corvée d’eau) 
 
4.8. Quelle est la principale personne responsable de la gérance de l’eau de boisson  
Note : Par “gérance” nous pensons à celui qui prend la décision sur quelle quantité d’eau à utiliser, et qui 
surveille quelle quantité d’eau reste and quand il faut puiser de l’eau 
 
 Moi-même   Epoux/partenaire     Enfants    responsabilité partagée entre moi-même et les enfants   
 Autre (Spécifier): ______________ 
4.9. Habituellement qui est chargée de puiser de l’eau  
Par habituellement, nous parlons de la plupart du temps  
□ Femme adulte  □ Moi-même   □ Homme adulte      □ Epoux/partenaire   □ Fille (<15 ans)    □ Garçon 
(<15ans)   
□ Responsabilité partagée   □  Je ne sais pas   □ Autre (spécifier) ____________________ 
 
4.10. Traitez-vous votre eau a boire? Moyen de traitement de l’eau à boire ou de l’eau de ménage pour la 
rendre plus propice à la consommation/l’utilisation 
□  Oui   □  Non   □  Je ne sais pas  
Si oui, à la question précédente 
4.11. Moyen de traitement de l'eau 
□  Ébullition  □  Ajout d'eau de Javel/chlore  □  Passée à travers un linge □   Céramique, sable, ou autre 
filtre   
□  Désinfection solaire  □ Laissée décanter  □  Autre (spécifier) _______________   □  Je ne sais pas 
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VI. Echelle de mesure de l’insécurité domestique en eau 
PARTIE I: Maison entière/Niveau Individuel 
Questions Options de réponses 
6.1. Durant les quatre dernières semaines, étiez-vous satisfaite avec la 

situation d’eau  (problème avec l’accès à l’eau ou la qualité de l’eau) de 
votre maison? 

□ Oui  
□ Non (Aller à  la question 6.2) 
 

6.1.a.  Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.2. Durant les quatre dernières semaines, étiez-vous inquiète qu’il n’y 
aura pas assez d’eau pour votre maison? 

□ Oui  
□ Non (Aller à  la question 6.3) 

6.2.a.  Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.3. Durant les quatre dernières semaines, étiez-vous en gênée parce que la 
source d’eau s’était asséchée, ou la source d’eau ne fonctionnait pas, 
ou le service d’eau avait été interrompu? 

□ Oui  
□ Non (Aller à  la question 6.4) 

6.3.a.  Avec quelle fréquence cette situation est-elle survenue ? Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.4. Durant les quatre dernières semaines, avez-vous été impliquée dans 
une dispute ou une lutte en cherchant de l’eau pour votre maison? 

□ Oui  
□ Non (Aller à  la question 6.5) 

6.4.a.  Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.5. Durant les quatre dernières semaines, avez-vous dû payer ou donner 
de la nourriture ou flatter quelqu’un pour avoir de l’eau pour la 
maison? 

□ Oui  
□ Non (Aller à  la question 6.6) 

6.5.a.  Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.6. Durant les quatre dernières semaines, avez-vous emprunté de l’eau à 
d’autres personnes parce qu’il n’y avait pas assez d’eau à la maison et 
aller à la source chercher de l’eau n’était pas une option? 

□ Oui  
□ Non (Aller à  la question 6.7) 

6.6.a.  Avec quelle fréquence cette situation est-elle survenue ? Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
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Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
 

6.7. Durant les quatre dernières semaines, n’étiez-vous pas capable de finir 
vos travaux ménagers quotidiens, dû au fait que vous n’aviez pas assez 
d’eau ? 

□ Oui  
□ Non (Aller à  la question 6.8) 
 

6.7.a.  Avec quelle fréquence cette situation est-elle survenue ? 
 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.8. Durant les quatre dernières semaines, n’étiez-vous pas capable de 
cuisiner parce qu’il n’y avait pas assez d’eau à la maison ? 

□ Oui  
□ Non (Aller à  la question 6.9) 

6.8.a.  Avec quelle fréquence cette situation est-elle survenue ? 
 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.9. Durant les quatre dernières semaines, avez-vous cuisiné quelque 
chose, différent de ce que vous vouliez, parce qu’il n’y avait pas assez 
d’eau à la maison? 

□ Oui  
□ Non (Aller à  la question 6.10) 

6.9.a.  Avec quelle fréquence cette situation est-elle survenue ? 
 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.10.  Durant les quatre dernières semaines, n’étiez-vous pas capable de 
laver vos ustensiles de cuisine sales parce qu’il n’y avait pas assez 
d’eau à la maison? 

□ Oui  
□ Non (Aller à  la question 6.11) 
 

6.10.a.   Avec quelle fréquence cette situation est-elle survenue ? 
 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.11. Durant les quatre dernières semaines, n’étiez-vous pas capable de 
laver vos habits sales un jour habituel de lessive parce qu’il n’y avait 
pas assez d’eau à la maison? 

□ Oui  
□ Non (Aller à  la question 6.12) 

6.11.a.  Avec quelle fréquence cette situation est-elle survenue ? 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
 

6.12. Durant les quatre dernières semaines, n’étiez-vous pas capable de vous 
nettoyer ou de prendre un bain parce qu’il n’y avait pas assez d’eau à 
la maison? 

□ Oui  
□ Non (Aller à  la question 6.13) 

6.12.a. Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
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Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
 

6.13. Durant les quatre dernières semaines, n’étiez-vous pas capable de vous 
laver les mains quand vous vouliez parce qu’il n’y avait pas assez 
d’eau à la maison? 

 

□ Oui  
□ Non (Aller à  la question 6.14) 

6.13.a. Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
 

6.14. Durant les quatre dernières semaines, n’étiez-vous pas capable de 
nettoyer les latrines /toilettes parce qu’il n’y avait pas d’eau à la 
maison? 

□ Oui  
□ Non (Aller à  la question 6.15) 

6.14.a. Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
 

6.15. Durant les quatre dernières semaines, avez-vous utilisé la même eau 
pour effectuer plusieurs tâches, telles que même eau pour laver les 
habits, la vaisselle, ou les mains… et ensuite, laver autre chose ? 

 

□ Oui  
□ Non (Aller à  la question 6.16) 

6.15.a. Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.16. Durant les quatre dernières semaines, vos enfants sont-ils allés à 
l’école en retard parce que la collecte de l’eau a mis trop long? 

□ Oui  
□ Non (Aller à  la question 6.17) 

6.16.a. Avec quelle fréquence cette situation est-elle survenue ? 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.17. Durant les quatre dernières semaines, avez-vous manqué les travaux 
champêtres ou votre job à cause des problèmes d’eau ? 

 

□ Oui  
□ Non (Aller à  la question 6.18) 

6.17.a. Avec quelle fréquence cette situation est-elle survenue ? 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
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6.18. Durant les quatre dernières semaines, est-il arrive qu’il n’y ait pas 
d’eau à la maison ni de moyen d’en puiser immédiatement? 

 

□ Oui  
□ Non (Aller à  la question 6.19) 

6.18.a. quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.19. Durant les quatre dernières semaines, avez-vous interrompu l’élevage 
des porcs ou d’autres animaux, tels que les chèvres, les poules parce 
qu’il n’y avait pas assez d’eau pour prendre soin d’eau? 

 

□ Oui  
□ Non (Aller à  la question 6.20) 
 

6.20. Durant les quatre dernières semaines, avez-vous arrêté de cultiver ou 
d’arroser le jardin parce qu’il n’y avait pas assez d’eau? 

 

□ Oui  
□ Non (Aller à  la question 6.21) 
 

6.21. Durant les quatre dernières semaines, vous êtes-vous réveillé très tôt 
plus tôt que d’habitude afin de puiser de l’eau pour la maison? 

 

□ Oui  
□ Non (Aller à  la question 6.22) 
□ Pas applicable parce que nous puisons de l’eau dans l’après-midi dans notre 
maison (Aller à  la question 6.22) 

6.21.a.  Avec quelle fréquence cette situation est-elle survenue ?  
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines  

6.22. Durant les quatre dernières semaines, avez-vous bu moins d’eau que 
vous ne sentiez avoir besoin parce qu’il n’y avait pas assez d’eau à la 
maison? 

 

□ Oui  
□ Non (Aller à  la question 6.23) 

6.22.a  Avec quelle fréquence cette situation est-elle survenue ?  
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.23.  Durant les quatre dernières semaines, avez-vous dormi en ayant soif 
parce qu’il n’y avait pas assez d’eau à la maison?  

 

□ Oui  
□ Non (Aller à  la question 6.24) 

6.23.a.  Avec quelle fréquence cette situation est-elle survenue ? 
 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.24. Durant les quatre dernières semaines, avez-vous bu de l’eau marron, 
sale, ou ayant une mauvaise odeur parce qu’il n’y avait pas assez 
d’eau à la maison? 

□ Oui   
□ Non (Aller à  la question 6.25) 
 

6.24.a.  Avec quelle fréquence cette situation est-elle survenue ?  Rarement=une ou deux fois au cours des quatre dernières semaines 
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Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 

6.25. Durant les quatre dernières semaines, n’étiez-vous pas capable de 
boire d’une eau parce que son gout était mauvais? 

 

□ Oui  
□ Non (Aller à  la question 6.25) 
 

6.25.a.  Avec quelle fréquence cette situation est-elle survenue ? 
 

Rarement=une ou deux fois au cours des quatre dernières semaines 
Parfois=Trois à dix fois au cours des quatre dernières semaines 
Souvent/Fréquemment=plus de dix fois au cours des quatre dernières semaines 
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VII. Outil de mesure de l’Echelle de l’Accès déterminant l’Insécurité alimentaire des Ménages (HFIAS)  

Note: (Maintenant, je vais vous poser des questions sur la situation alimentaire de votre maison au cours des quatre dernières semaines. S’il vous plaît prêtez 
bien attention à chaque question. Au cas où vous auriez des questions, n’hésitez pas à demander.)   

Pour toutes les questions ou je vais mentionner le “manqué de ressources” je parle du fait de ne pas avoir de ‘argent pour acheter le nourriture, ou la possibilité 
de cultivar ou de vendre la nourriture 

No Question Options de réponse (entourez le chiffre correspondant à la 
réponse) 

7. 1 Ces quatre dernières semaines, étiez-vous préoccupé que votre ménage n’avait pas assez 
de nourriture ? Par “ménage” nous parlons de ceux de vous qui dormez sous le même toit 
et prenez les repas ensemble au moins 4 jours par semaine 
 

0=Non (passer à Q2) 
1=Oui 

7.1a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines)  
2=Parfois (trois à 10 fois ces quatre dernières semaines)  
3=Souvent (plus de 10 fois ces quatre dernières semaines) 
 

7.2 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage n’a 
pas pu manger les types de nourriture que vous préférez à cause d’un manque de 
ressources ?  Les nourritures que vous préférez pourraient inclure viandes, poulets, œufs, 
poissons, lait, riz, spaghetti, et fruits tels que la pomme de France, l’orange etc. 
 

0=Non (passer à Q3)  
1=Oui 
  
 

7.2a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 
 

7.3 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage a 
mangé une variété limitée d’aliments telle que seulement le riz saute, le kwanzap, le 
taro/sauce jaune  parce que les ressources n’étaient pas suffisantes ? 

0= Non (passer à Q4)  
1= Oui  
 

7.3a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 

7.4 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage a 
mangé une nourriture que vous ne souhaitiez pas manger à cause du manque de ressources 

0=Non (passer à Q5)  
1=Oui 
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pour obtenir d’autres types de nourriture ?  
Une nourriture que vous préfèreriez ne pas manger peut inclure du riz sauté, tapioca au 
sucre, igname jaune bouillie, ou macabos brûlés. 

7.4a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines)  
2=Parfois (trois à 10 fois ces quatre dernières semaines) 
 3=Souvent (plus de 10 fois ces quatre dernières semaines) 
 

7.5 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage a 
mangé un repas plus petit que vous n’auriez souhaité parce qu’il n’y avait pas assez à 
manger ?  

O=Non (passer à Q6)  
1=Oui  
 

7.5a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 

7.6 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage a 
mangé moins de repas par jour parce qu’il n’y avait pas assez de nourriture? 

0=Non (passer à Q7) 
 1=Oui 

7.6a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 

7.7 Ces quatre dernières semaines, est-il arrivé que le ménage soit sans nourriture du tout 
parce qu’il n’y avait pas de ressources pour en acheter ? 

0=Non (passer à Q 8)  
1=Oui  

7.7a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 

7.8 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage est 
allé au lit en ayant faim parce qu’il n’y avait pas assez de nourriture ? 

0= Non (passer à Q9)  
1=Oui 

7.8a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 

7.9 Ces quatre dernières semaines, est-ce que vous-même ou un membre de votre ménage a 
passé toute une journée sans manger parce qu’il n’y avait pas assez de nourriture ?  
 

O=Non (questionnaire terminé) 1=Oui  
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7.9a Avec quelle fréquence cette situation est-elle survenue ? 1=Rarement (une ou deux fois ces quatre dernières 
semaines) 2=Parfois (trois à 10 fois ces quatre dernières 
semaines) 3=Souvent (plus de 10 fois ces quatre dernières 
semaines) 
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University of North Carolina at Greensboro 
 

F3. RESEARCH CONFIDENTIALITY AGREEMENT 
 

FOR RESEARCH INVOLVING HUMAN PARTICIPANTS 
 
 
I __________________________________________ have agreed to assist with 
__________________for the research project entitled ___________________  IRB # 
______ 

 

I agree not to discuss or disclose any of the content or personal information contained 
within the data, tapes, transcriptions or other research records with anyone other than the 
Principal Investigator, ______________, the faculty advisor,_________________ or in 
the context of the research team.  I agree to maintain confidentiality at all times and to 
abide by the UNCG Research Misconduct Policy and the UNCG Policy on the Protection 
of Human Subjects in Research. 

 
 
Date:      /     /       ______________________________ 

Signature 
 
 
 

________________________________ 
Principal Investigator 

 
 
 
 
To be completed by all members of the research team with access to personal data 
on human research participants. 
 
File a copy with the PI. 

https://policy.uncg.edu/university-policies/research_misconduct/
https://integrity.uncg.edu/wp-content/uploads/2018/07/PROTECTION-OF-HUMAN-SUBJECTS-IN-RESEARCH-1.pdf
https://integrity.uncg.edu/wp-content/uploads/2018/07/PROTECTION-OF-HUMAN-SUBJECTS-IN-RESEARCH-1.pdf
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APPENDIX G 
 

CONSENT FORMS 
 
 

G1. CONSENT TO ACT AS A HUMAN PARTICIPANT 
University of North Carolina at Greensboro 

 
Project Title: “Water insecurity at the household level: How to measure it and can it be 
reduced by improving access to water needed for daily use?” 
Project Director:  Dr. Jigna Dharod 
Principal Investigator: Carole Debora Nounkeu 
 
Participant's Name: ___________________      

Qualitative Phase (Phase 1) 
 
What is the study about?  
This is a research project. This study is conducted to develop a scale or survey questions to measure water 
related issues (or water insecurity) at the household level. We would like to know your concerns and 
experiences related to water fetching, collection, its quality and daily use.  Your participation is voluntary. 
 
Why are you asking me? 
This study is specifically conducted with adult men and women, who are either head of households or 
responsible for fetching water and its distribution for daily household activities.  You must be 21 years or 
older to participate. 
What will you ask me to do if I agree to be in the study? 
If you agree, we would like to interview or discuss with you or will ask you to participate in a group 
discussion. We will ask you to share your experiences or opinions on water access and coping behaviors or 
help identify critical issues families face because of water scarcity. Each activity will last for approximately 
2 hours. 
 
Is there any audio/video recording? 
Yes, we will do audio recording of discussion/interview. Because your voice will be potentially identifiable 
by anyone who hears the recording, your confidentiality for things you say on the recording cannot be 
guaranteed although the researcher will try to limit access to the recording. 
 
What are the dangers to me? 
There is a minimal risk for participating in this study, you may feel uncomfortable discussing water related 
issues with us. However, if you feel uncomfortable anytime, you are free to discontinue your participation 
in this study.  
 
If you have questions, want more information or have suggestions, please contact Carole Nounkeu who 
may be reached by a local phone at (237) 691394140 or by email at dcnounke@uncg.edu. You can also 
contact Jigna Dharod who may be reached at email: jmdharod@uncg.edu. 
If you have any concerns about your rights, how you are being treated, concerns or complaints about this 
project or benefits or risks associated with being in this study please contact the Office of Research 
Integrity at UNCG toll-free at 001-(855) 251-2351.  
 
Are there any benefits to me for taking part in this research study? 
There are no direct benefits to participants in the study. 
 

mailto:dcnounke@uncg.edu
mailto:jmdharod@uncg.edu
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What are the benefits of the study to the society? 
The results of this study may have policy and program implications in terms of highlighting that access to 
water is critical in maintaining and promoting good health among rural populations especially among 
children.  
 
Will I get paid for being in the study?  Will it cost me anything? 
After the completion of interview/discussion, you will receive the incentive of 1000 francs CFA (2 dollars) 
in cash.  
 
How will you keep my information confidential? 
When you agree to be in the study, you will be given a unique ID number. The master file that has the 
unique id, your name, your consent form, and other identifiable information will be stored in a locked 
cabinet. There will be a master list linking participant’s name to their study ID. That list will be stored in a 
separate bag in order to best protect confidentiality.  All the interviews/discussion information with your 
unique id will be stored in a locked file cabinet in a locked office, and any computer files will be password 
protected. All information obtained in this study is strictly confidential unless disclosure is required by law. 
Researchers are mandated to report child and elder abuse. No individual data will be shared, all the 
information at the conference, meetings or research groups, will be shared in an aggregate form.  
 
What about new information/changes in the study?  
If significant new information relating to the study becomes available which may relate to your willingness 
to continue to participate, this information will be provided to you. 
 
What if I want to leave the study? 
You have the right to refuse to participate or to withdraw at any time, without penalty.   If you do 
withdraw, it will not affect you in any way. Specifically, it will not affect your relationship with or the 
services you receive from the village authorities. If you choose to withdraw, you may request that any of 
your data which has been collected be destroyed unless it is in a de-identifiable state. The investigators also 
have the right to stop your participation at any time.  This could be because you have had an unexpected 
reaction, or have failed to follow instructions, or because the entire study has been stopped. 
 
Voluntary Consent by Participant: 
By signing this consent form you are agreeing that you read, or it has been read and explained to you, and 
you fully understand the contents of this document and are openly giving consent to take part in this 
study.  All of your questions concerning this study have been answered. By signing this form, you are 
agreeing that you are 21 years of age or older and are agreeing to participate in this study described to you 
by    Carole Debora Nounkeu  ___________.  
 

Signature: ________________________ Date: ________________ 
 
For Oral translation only : Witness’ Signature ______________________ 
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G2. CONSENT TO ACT AS A HUMAN PARTICIPANT 
University of North Carolina at Greensboro 

 
Project Title:  “Water insecurity at the household level: How to measure it and can it be reduced by 
improving access to water needed for daily use?” 
Project Director:  Dr. Jigna Dharod 
Principal Investigator: Carole Debora Nounkeu 
 
Participant's Name: ___________________      

Quantitative Phase (Phase 2) 
      
 
What is the study about?  
This is a research project. This study is conducted to test water insecurity scale and examine effectiveness 
of a manual water pump in improving health and cleanliness of water available for the community. Your 
participation is voluntary. 
 
Why are you asking me? 
This study is specifically conducted with adult women who are caretakers and responsible for water 
gathering and its management at the household level. You must be 21 years or older to participate. 
What will you ask me to do if I agree to be in the study? 
If you agree, we will conduct two interviews (pre-intervention and post-intervention) within a 6-month 
timeframe (from the initial to the last interview). Each interview will last for approximately 90 minutes. 
During an interview, we will ask you questions to collect your personal information such as your age, 
education, income, water intake, and your experience regarding food access and clean water availability.  
Some of the questions will also be asked in reference to one of the youngest child at home. 
You might also be asked to participate in microbial testing of household water. In other words, if you live 
closer to a water pump, we will also collect drinking water samples from your household.  
 
Is there any audio/video recording? 
There will be NO audio or video recording.  
 
What are the dangers to me? 
There is a minimal risk for participating in this study, you may feel uncomfortable discussing water related 
issues with us. However, if you feel uncomfortable anytime, you are free to discontinue your participation 
in this study.  
If you have questions, want more information or have suggestions, please contact Carole Nounkeu who 
may be reached by a local phone at (237) 691394140 or by email at dcnounke@uncg.edu. You can also 
contact Jigna Dharod who may be reached at email: jmdharod@uncg.edu. 
If you have any concerns about your rights, how you are being treated, concerns or complaints about this 
project or benefits or risks associated with being in this study please contact the Office of Research 
Integrity at UNCG toll-free at 001-(855) 251-2351.  
 
Are there any benefits to me for taking part in this research study? 
There are no direct benefits to participants in this study.  
What are the benefits of the study to the society? 
The results of this study may have policy and program implications in terms of highlighting that access to 
water is critical in maintaining and promoting good health among rural populations especially among 
children.  
 
Will I get paid for being in the study?  Will it cost me anything? 
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After the completion of each of the interview (pre- and post-intervention  interviews), you will receive the 
incentive of 1000 francs CFA ($ 2) in cash. Hence, in total you will receive 2000 francs CFA ($ 4) after 
completing pre- and post-intervention’ interviews. There will be additional 1000 francs CFA ($2) incentive 
if you are selected to participate in microbial testing of drinking water.  
 
How will you keep my information confidential? 
When you agree to be in the study, you will be given a unique ID number. The master file that has the 
unique id, your name, your consent form, and other identifiable information will be stored in a locked 
cabinet. There will be a master list linking participant’s name to their study ID. That list will be stored in a 
separate bag in order to best protect confidentiality.  Interview and water analysis results with your unique 
id will be stored in a locked file cabinet in a locked office, and any computer files will be password 
protected. All information obtained in this study is strictly confidential unless disclosure is required by law. 
Researchers are mandated to report child and elder abuse. No individual data will be shared, all the 
information at the conference, meetings or research groups, will be shared in an aggregate form.  
 
What about new information/changes in the study?  
If significant new information relating to the study becomes available which may relate to your willingness 
to continue to participate, this information will be provided to you. 
 
What if I want to leave the study? 
You have the right to refuse to participate or to withdraw at any time, without penalty.   If you do 
withdraw, it will not affect you in any way. Specifically, it will not affect your relationship with or the 
services you receive from the village authorities. If you choose to withdraw, you may request that any of 
your data which has been collected be destroyed unless it is in a de-identifiable state. The investigators also 
have the right to stop your participation at any time.  This could be because you have had an unexpected 
reaction, or have failed to follow instructions, or because the entire study has been stopped. 
 
Voluntary Consent by Participant: 
By signing this consent form you are agreeing that you read, or it has been read and explained to you, and 
you fully understand the contents of this document and are openly giving consent to take part in this 
study.  All of your questions concerning this study have been answered. By signing this form, you are 
agreeing that you are 21 years of age or older and are agreeing to participate in this study described to you 
by    Carole Debora Nounkeu  ___________.  
 

Signature: ________________________ Date: ________________ 
 
For Oral translation only: Witness’ Signature ______________________ 
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G3. CONSENT FOR A MINOR TO ACT AS A HUMAN PARTICIPANT: LONG 
FORM 
University Of North Carolina At Greensboro 

 
Project Title:  “Water insecurity at the household level: How to measure it and can it be reduced by 
improving access to water needed for daily use?” 
Project Director:  Dr. Jigna Dharod 
Principal Investigator: Carole Debora Nounkeu 
 
Participant's Name: ___________________      

                  Quantitative Phase (Phase 2) 
      
What is the study about?  
This is a research project. This study is conducted to test water insecurity scale and examine effectiveness 
of a manual water pump in improving health and cleanliness of water available for the community. Your 
child’s participation is voluntary. 
 
 
Why are you asking my child? 
This study is specifically conducted with women aged 18 years old or more who are caretakers and 
responsible for water gathering and its management at the household level.  
 
What will you ask my child to do if I agree to let her be in the study? 
 
If you agree, we will conduct two interviews (pre-intervention and post-intervention) within a 6-month 
timeframe (from the initial to the last interview). Each interview will last for approximately 90 minutes. 
During an interview, we will ask your child questions to collect her personal information such as her age, 
education, income, water intake, and her experience regarding food access and clean water availability.  
Some of the questions will also be asked in reference to one of the youngest child at home. 
She might also be asked to participate in microbial testing of household water. In other words, if she lives 
closer to a water pump, we will also collect drinking water samples from your household.  
 
Is there any audio/video recording of my child? 
No 
 
What are the dangers to my child? 
There is a minimal risk for participating in this study, she may feel uncomfortable discussing water-related 
issues with us. However, if she feels uncomfortable anytime, you are free to discontinue her participation in 
this study.  
If you have questions, want more information or have suggestions, please contact Carole Nounkeu who 
may be reached by a local phone at (237) 691394140 or by email at dcnounke@uncg.edu. You can also 
contact Jigna Dharod who may be reached at email: jmdharod@uncg.edu. 
If you have any concerns about your rights, how you are being treated, concerns or complaints about this 
project or benefits or risks associated with being in this study please contact the Office of Research 
Integrity at UNCG toll-free at 001-(855) 251-2351.  
 
Are there any benefits to my child as a result of participation in this research study? 
There are no direct benefits to participants in the study. 
 
Are there any benefits to society as a result of my child taking part in this research? 
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The results of this study may have policy and program implications in terms of highlighting that access to 
water is critical in maintaining and promoting good health among rural population especially among 
children.  
 
Will my child get paid for being in the study?  Will it cost me anything for my kid to be in this study? 
After the completion of each of the interview (pre- and post-intervention’ interviews), she will receive the 
incentive of 1000 francs CFA ($ 2) in cash. Hence, in total she will receive 2000 francs CFA ($ 4) after 
completing pre- and post-surveys’ interviews. There will be additional 1000F ($2) incentive if she is 
selected to participate in microbial testing of drinking water.  
 
 
How will my child’s information be kept confidential? 
When you agree your child to be in the study, she will be given a unique ID number. The master file that 
has the unique id, her name, her consent form, and other identifiable information will be stored in a locked 
cabinet. Interview and measurement documents with your unique id will be stored in a locked file cabinet 
in a locked office, and any computer files will be password protected. All information obtained in this study 
is strictly confidential unless disclosure is required by law. Researchers are mandated to report child and 
elder abuse. No individual data will be shared, all the information at the conference, meetings or research 
groups, will be shared in an aggregate form.  
 
What if my child wants to leave the study or I want her to leave the study? 
You have the right to refuse that your child continues to participate or to withdraw him/her from the study 
at any time, without penalty.   If you do withdraw her, it will not affect her in any way. Specifically, it will 
not affect her relationship with or the services she receives from the village authorities. If you choose to 
withdraw, you may request that any of your data which has been collected be destroyed unless it is in a de-
identifiable state. 
 
 
What about new information/changes in the study?  
If significant new information relating to the study becomes available which may relate to her willingness 
to continue to participate, this information will be provided to you. 
 
Voluntary Consent by Participant: 
By signing this consent form you are agreeing that you read, or it has been read and explained to you, and 
you fully understand the contents of this document and are openly giving assent for your child to take part 
in this study.  All of your questions concerning this study have been answered. By signing this form, you 
are agreeing that you are 21 years of age or older and are agreeing your child (18-21 years) to participate in 
this study described to you by Carole Debora Nounkeu  
____________________________________  Date: ________________ 
Participant's Parent/Legal Guardian’s Signature  
 
For Oral translation only: Witness’ Signature ______________________ 
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