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How Do Rural Ethiopians Rate the Severity of
Water Insecurity Scale Items? Implications for
Water Insecurity Measurement and Interventions

Yihenew Tesfaye, Kenneth Maes, Roza Abesha, Sera Young, Jedidiah S. Snyder,
Abebe Gebremariam, and Matthew C. Freeman

Recently developed scales aim to advance understanding of household water insecurity and inform interventions to address this
critical global problem. The relative severity of items included in household water insecurity scales has been established as an
inverse of the proportion of the population that reports experiencing the item. Here, we assess subjective perceptions of scale
item severity among people who experience household water insecurity. In 2017, we surveyed 259 women in Amhara, Ethiopia,
assessing both experiences of water insecurity and perceptions of item severity using a pictorial scale. The mean subjective
severity of most items was at the high end of our pictorial scale. Subjective severity of items was not associated with whether
or not a participant experienced the item in the last thirty days, with a participant’s summary household water insecurity score,
or with rural versus peri-urban residence, but was consistently associated with community of residence. Item severity as defined
by the proportion of the population experiencing the item aligned with average perceptions of item severity, with one exception:
drinking water that might not be safe. We discuss these findings’ implications for water insecurity measurement, evaluation of
interventions, and studies of the relationship between water insecurity and psychological distress.
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Introduction

ouschold water insecurity is defined as a situation
Hin which households do not have physical, social,

and/or economic access to sufficient and safe water
at all times for their various needs, including economic,
cultural, psychological, social, and spiritual needs (Hadley
and Freeman 2016; Hadley and Wutich 2009; Stevenson et
al. 2012; Tsai et al. 2016; Wutich and Ragsdale 2008). In the
last decade, several studies have developed and validated
household water insecurity measures to further our under-
standing of the determinants and outcomes of water insecurity
and to help institutions better respond to water insecurity
(Hadley and Wutich 2009; Stevenson et al. 2016; Stevenson
et al. 2012; Young et al. 2019). Several experience-based
measures of water insecurity have thus been tailored to local
social contexts, revealing important links between variation
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in water insecurity and social position, social strife, political
action, ecological change, household coping, mental health,
and physical health (Boateng et al. 2018; Hadley and Wutich
2009; Jepson 2014; Jepson et al. 2017; Stevenson et al. 2016;
Stevenson et al. 2012; Tsai et al. 2016; Wutich 2009, 2011,
2012; Wutich and Ragsdale 2008). A recent study has also
developed a cross-cultural measure of household water inse-
curity, the Household Water Insecurity Experiences (HWISE)
scale (Young et al. 2019). This line of water insecurity mea-
surement and research has followed and intersected with
similar efforts to measure and understand household food
insecurity (Wutich and Brewis 2014).

Our focus here is on how researchers measuring water
and food insecurity have constructed and operationalized the
idea of severity. Severity is often treated as a fundamental
quality of household insecurity, meaning that scales should be
able to distinguish between households along a spectrum of
insecurity from secure to severely insecure (Ballard, Kepple,
and Cafiero 2013; Hadley and Freeman 2016; Hadley and Wu-
tich 2009; Stevenson et al. 2012). Qualitative, ethnographic
methods are used to develop items that are generally phrased,
“In the past thirty days, did you or anyone in your household
experience X because of a lack of water/food?,” where “X”
refers to cutting back on specific aspects of water use or food
intake or being prevented from accessing water or food due
to various reasons (Hadley and Wutich 2009; Stevenson et
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al. 2012; Young et al. 2019). Each “yes” response is typi-
cally treated as =1, and the “yes” responses of an individual
respondent are added to create a score ranging from 0 to
the maximum number of questions. The higher the score,
the more severe the water/food insecurity situation in the
household. Some researchers have used polytomous scores,
such that a single item is scored as =0 if the participant never
experienced the item in the previous thirty days, =1 if the
participant experienced it “rarely” or “sometimes,” and =2 if
the participant experienced it “often” (Deitchler et al. 2010;
Young et al. 2019). The frequency an item was experienced in
the past month (i.e., rarely versus often) is commonly assumed
to correspond to the severity of the situation in a household.

Further, individual items in these scales are often assumed
to represent experiences of variable relative severity. In other
words, some items are assumed to pertain to experiences that
indicate “mild” insecurity (e.g., not finishing chores due to time
spent getting water), while others reference “severe” insecurity
(e.g., going an entire day without drinking water), and others
are intermediate (Hadley and Freeman 2016). People facing
water and/or food insecurity are assumed to answer “yes” to
milder items before the more severe items (Ballard, Kepple, and
Cafiero 2013; Deitchler et al. 2010; Hadley and Wutich 2009).
The severity of an item is assumed to correspond inversely to
the frequency with which it is experienced in a population:
items that are commonly experienced are less severe than
items that are rarely experienced. Examples of this approach
include the FAO’s Food Insecurity Experiences Scale (FIES)
project (Ballard, Kepple, and Cafiero 2013; Cafiero et al. 2016),
FANTA and USAID/FHI360’s Household Food Insecurity Ac-
cess Scale (HFIAS) project (Coates, Swindale, and Bilinsky
2007; Deitchler et al. 2010), and the work of our colleagues
in Ethiopia and elsewhere (e.g., Hadley and Freeman 2016;
Stevenson et al. 2016; Stevenson et al. 2012).

There is discussion in this literature about limitations as-
sociated with the common practice of using unweighted items
when calculating summary household water or food insecurity
scores (i.e., assigning a value of 1 to all “yes” responses regard-
less of the severity of the experience). Specifically, researchers
have raised concern that using unweighted items to calculate
summary scores may underrepresent the severity of the situa-
tion in households that are experiencing items that are particu-
larly severe (e.g., Swindale and Bilinsky 2006). This suggests
the need to develop approaches to assign relative weights to
scale items before calculating household summary scores.

‘We premise this paper on the importance of attending to the
perceptions of people who experience water insecurity while
refining household water insecurity scales for use in applied
research and evaluations of interventions. Thus, we explore
the implications of conceptualizing household water insecu-
rity scale item severity based on the subjective perceptions of
people experiencing household water insecurity. Notably, we
investigate the possibility that people both experience certain
scale items commonly and perceive these experiences as
particularly severe or difficult in comparison to other aspects
of water/food insecurity. Our study focuses on women in
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rural Amhara, Ethiopia, experiencing variable levels of water
insecurity and addresses the following questions: (Q1) Does
perception of item severity vary within a population, and do
some items have greater variability? (Q2) Do people’s percep-
tions of the severity of water insecurity items differ according
to their residential community/locality, recent experience with
that item, or household water insecurity score? (Q3) How does
the perceived severity of an item compare to the prevalence
of that item in a population? For instance, is it possible that
some commonly experienced items are nevertheless perceived
as relatively severe by people, contrary to the assumed inverse
relationship between item prevalence and severity?

Methods
Study Setting

The study was conducted in three kebeles (Ethiopia’s
lowest government administrative units, which typically en-
compass a handful of villages or hamlets) in West Gojjam and
South Gondar zones of Amhara region, Ethiopia. The study
communities are highly homogenous in terms of ethnicity
(Ambhara). In terms of livelihoods, approximately 80 percent
of households solely rely on farming, while others combine
farming and a small amount of non-farm income from day
labor or trade/merchant work.

The 2016 Ethiopian demographic and health survey
(EDHS) estimates urban households’ access to an “improved”
source of drinking water at 97 percent, compared to 57 percent
in rural areas (CSA and ICF 2016). According to the WHO and
UNICEF (2017), “improved” water sources by definition have
the potential to deliver safe water due to their intentional design
and construction. “Improved” drinking water sources include
protected wells, protected springs, and public tabs or standpipes
(CSA and ICF 2016). In general, there exist a variety of drink-
ing and non-drinking water sources in rural Amhara, including
in our study area, with primary household water source varying
both within and across kebeles. These different sources include
both “improved” and “non-improved” sources. “Improved”
water sources in the study communities included hand-dug and
machine-dug wells fitted with handpumps, springs protected
with concrete housings and on-site taps, and village-level water
distribution systems involving stand-pipes and power-pumped
wells or protected springs. “Non-improved” water sources in
the study site include unprotected wells, springs, creeks, and
other bodies of water.

We collected data in rural and semi-urban districts
where there was an ongoing water, sanitation, and hygiene
(WaSH) intervention study funded by the World Bank (WB),
the International Initiative for Impact Evaluation (3ie), and
the Children’s Investment Fund Foundation (CIFF)." The
intervention project facilitated our sampling and recruitment
processes. However, we collected data only in communities
that were not part of the intervention study (i.e., neither inter-
vention nor control communities). In addition, we completed
data collection before household-level intervention activities

HUMAN ORGANIZATION



took place in communities that were selected to be part of the
intervention so that our study would be unlikely to impact
the larger intervention project and vice versa.

Sampling

We purposively selected three kebeles for data collec-
tion after discussion with staff conducting the intervention
mentioned previously. These informants identified these three
kebeles as generally experiencing problems associated with
access to “improved/protected” water sources.

Our target sample size (N=250) was determined by
the Household Water Insecurity Experience (HWISE) scale
development study (Young et al. 2019). Based on the total
number of households in each kebele, provided to us by
Health Extension Workers (HEWs, i.e., salaried female com-
munity health workers), we first calculated the proportion
of households that needed to be selected from each of the
three kebeles. We then used stratified (two-stage) random
sampling to select households in each kebele. The first phase
was focused on randomly selecting villages (Ambharic: gott)
within each kebele that would have high, medium, or low/no
access to “improved/protected” water sources. In each kebele,
HEWs and kebele administration staff were asked to use their
judgment to identify gotts that have good, medium, and poor
access to “improved/protected” water sources. None of these
informants deemed any of the candidate gotts to have good
access to such water sources. After listing the gotts deemed
to have medium and poor access to “improved/protected”
water sources, in each kebele, we randomly selected two to
three gotts (based on total number of households in each gott)
with poor access and one to three gotts with medium access,
from a total number of approximately fifteen gotts in a kebele.

In each of the gotts, we then used a random number
generator to select a sample of houses proportionate to the
total number of households in order to arrive at a total sample
of approximately 250 households (39.2%, 38.4%, and 22.3%
in the three kebeles). In each kebele, HEWSs provided a list
of households by gott that had been prepared by the Carter
Center Ethiopia for its trachoma and other health intervention
activities. We used these lists as our sampling frame.

Among households in Amhara, as in much of Ethiopia,
women take primary responsibility for water acquisition,
allocation, and use (Stevenson et al. 2016; Stevenson et al.
2012). Thus, we sought to interview women who deemed
themselves responsible for acquisitions and use of water in
their household. Following the above procedure, we reached
a sample of N=259 households across eighteen gotts.

Survey Measures

A structured household survey was administered by four
trained enumerators to assess household sociodemography
and experiences of water insecurity. The first author trained all
enumerators over the course of three days, including a day of
pre-testing the survey with rural women in areas adjacent to the
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locales included in the survey. The enumerators and the first au-
thor also met at the end of each day of data collection to address
questions about data quality. Enumerators recorded the kebele of
the participants (here designated as kebele 1, 2, or 3) and whether
the participant resided in a rural or peri-urban setting within the
kebele (none of the participants lived in urban settings).

Water insecurity: Thirty-two candidate items used to de-
velop the HWISE scale (Young et al. 2019) were included in
our study. These questions ask about households’ experiences
in the last thirty days with water access, adequacy, safety, and
lifestyle (see Table 1). Answers were reported as the number
of days the item was experienced.

Each water insecurity scale item was coded as “0” if a par-
ticipant reported never experiencing the item in the past thirty
days, “1” if the item was experienced one to two days, “2” if the
item was experienced three to ten days, and “3” if the item was
experienced eleven or more days (following Young et al. 2019).
We calculated household water insecurity scores by summing re-
sponses across nineteen of the original thirty-two items (indicated
in Table 1). A subset of the original thirty-two items were left out
of the household score because they had a large percentage of “not
applicable” responses because they pertained to water ecologies
that do not match the ecologies of our field sites (e.g., “In the last
four weeks, how frequently has your household water supply from
your main water source been interrupted?”’). These items were not
included in the water insecurity score or subsequent analyses. An-
other subset of items had small numbers of participants (ranging
from one to eight) who replied “not applicable.” We interpreted
these responses as the result of miscommunication between the
participant and interviewer, with participants actually meaning
that they never experienced the item. Thus, such responses were
re-coded as “0” and retained for calculating household water
insecurity scores (Table 1).

Subjective Severity of Water Insecurity Items: We inves-
tigated the subjective severity of thirteen water insecurity
items (Table 3), which we selected based on our colleagues’
previous work in Amhara, Ethiopia (Stevenson et al. 2016;
Stevenson et al. 2012). We assessed severity by reading the
item, asking the participant, “How difficult or heavy would
you say is this experience?”, and asking the participant to
point to one of a series of images representing increasing
heaviness or difficulty (Figure 1). We adopted this visual
approach because the majority of women in rural Amhara are
nonliterate, and pictorial scales have been used successfully in
previous research (e.g., Maes et al. 2018). In Amharic, people
use the term for “heavy” (Ambharic: kebad) to mean difficult
or severe. Water fetching often involves carrying a heavy
load; at the same time, the images metaphorically capture the
distress felt by women who experience poor water access. The
image scale in Figure 1 was first shown to the respondent,
with the enumerator explaining that she was going to ask
the respondent about several water insecurity experiences.

Subjective severity of water insecurity experiences
was analyzed in two forms: as a continuous variable
ranging from one to four as depicted in Figure 1, and in
a dichotomized form, with the maximum severity response
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Table 1. English Language Water Insecurity Survey Iltems, Indicating Whether or Not Each Was Included in the
Calculation of the Household Water Insecurity Score Survey and Comparison between ltem Prevalence
and Perceived Severity (For complete wording of items, see Young et al. 2019.)

Item Included in Water Included in Comparison
Insecurity Score  between Prevalence
and Perceived Severity
1. Worried you would not have enough water for all of your household needs? X X
2. Worried about the safety of the person getting water for your household? X
3. Thought of leaving [name of kebele] because there was no water there? X
4. Water supply from your main water source interrupted?
5.  Not had enough water for your garden, crops, or fruit trees?
6. Not had enough water to give to your animals and poultry?
7. Time spent getting water prevented you or anyone in your household from
earning money?
8. Lacked money needed to buy water?
9. Wanted to buy water but there was nowhere to buy it from?
10. Time spent getting water prevented you or anyone in your household from
caring for children in the household?
11. Time spent getting water prevented you or anyone in your household from X X
doing household chores?
12. Children in your household missed school because they were getting water?
13. Not enough water in the household to wash clothes? X
14. Had to change what was being eaten because there wasn’t enough water? X
15. Had to go without washing hands after dirty activities because you didn’t have X
enough water?
16. Not had enough water to wash the faces and hands of children in your household?
17. Had to go without washing their body because there wasn’t enough water? X
18. Day interrupted by your water situation, including getting or distributing water within X
the household?
19. Problems with water prevented you or anyone in your household from attending X X
social events?
20. Wanted to treat your water, but couldn’t?
21. Drank water that tasted bad? X
22. Actually drank water that you thought was unsafe? X X
23. Asked to borrow water from other people?
24. Loaned water to anyone?
25. Had problems with water that caused difficulties with neighbors or others in the X
community?
26. Had problems with water that caused difficulties within your household X
27. Felt upset about your water situation? X
28. There was not as much water to drink as you would like for you or anyone in your X
household?
29. There was not enough water to take medications?
30. Did not get water where you wanted to because you were too sick or weak to get X
water?
31. Went to sleep thirsty? X X
32. There was no water whatsoever in your household? X

(four) re-coded as one (denoting “maximum severity”) and all
less severe responses re-coded as zero. This cutoff produced
a more balanced distribution of responses. As we report in
greater detail below, for most items, responses of “four” were
generally much more common than lower responses.

Data Collection and Management

All data were collected in July and August 2017, which
is the major rainy season in Amhara. Data were collected
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electronically on mobile phones and stored securely using
the freely available Open Data Kit? and then transferred into
Microsoft Excel.

Data Analysis
To answer our first research question (Q1 above), we
examined the mean subjective severity, standard deviation,

and the proportion of responses from the pictorial scale
for each of the thirteen water insecurity items. To answer
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Figure 1. Pictorial Scale Used to Measure Households’ Perceived Heaviness of Water Insecurity Items

(reproduced from Bolton and Tang 2002)

Q2, we used Chi-square analyses to examine the relation-
ship between participants’ perceptions of item severity (in
the dichotomized form described above) and (1) kebele of
residence, (2) peri-urban versus rural residence, and (3)
whether or not the participant experienced that particular
item. We used t-tests to examine if participants’ perceptions
of item severity were related to their summary household
water insecurity score. For these analyses, we used Bonfer-
roni corrections for multiple comparisons as appropriate.
For example, when examining associations across thirteen
items, we set the alpha level at 0.004 (0.05/13). To answer
Q3, we compared each water insecurity item’s average
subjective severity to the proportion of the population that
reported experiencing the item and to the item’s mean score.
We conducted this part of the analysis with a subset of five
water insecurity items (indicated in Table 1). Other items
either had too many missing responses or had differences in
wording between the water insecurity scale and the subjec-
tive severity module.? These five items had broad ranges in
prevalence (i.e., endorsement rates) and mean scores within
our sample and comprise a broad spectrum of experiences.
All analyses were carried out in SPSS version twenty-three
(Armonk, NY).

Ethical Approval

This study was conducted as part of a parent study en-
titled “The Impact of Enhanced, Demand-side Sanitation
and Hygiene Promotion on Sustained Behavior Change
and Health in Ethiopia” and received approval from Emory
University Institutional Review Board (IRB00076141;
Atlanta, GA, USA) and the Amhara Regional Health Bu-
reau (HRTT0135909; Amhara, Ethiopia). Oral informed
consent was obtained from all participants before each
interview.
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Results
Sociodemographics

From a total of 259 households that participated in this study,
88 percent of the households were from rural communities, with
the remaining residing in peri-urban areas. Households ranged in
size from one to twelve total members (mean=5.0, SD=2.2), and
84 percent of households had at least one child member under
seventeen years of age. Most study participants were women
household heads who were responsible for collection, use, and
management of water in their house. In a small number of cases
(6%), the woman household head was not available, and so older
daughters (eighteen years or older) or other women who collected
and managed the household’s water participated in the study.
The mean age of the participating women was thirty-six years.

Drinking Water Sources

Primary drinking water sources differed both within and
between kebeles in the study (Table 2). Kebele 1 had a larger
percentage of households with standpipe access (29% vs. 1% in
kebele 2 and 8% in kebele 3). Kebele 2 had larger percentages
of households using an unprotected dug well (48% vs. 14% in
kebele 1 and 7% in kebele 3) or an unprotected spring (39%
vs. 10% in kebele 1 and 8% in kebele 3), and kebele 3 had a
larger percentage of households using a protected bore hole
well/dug well (36% vs. 8% in kebele 1 and 2% in kebele 2).

Subjective Severity of Water Insecurity Items (Q1)

The mean subjective severity of most of the thirteen items
was towards the high end of our pictorial scale: only two
experiences were rated less than three on average, with four

being the maximum value. Mean subjective severity varied
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Table 2. Primary Drinking Water Source Distribution (Percent) within and across Study Kebeles (n=259

Women in Rural Amhara)

Water Source, Percent Kebele 1 (n=99)

Kebele 2 (n=99)

Kebele 3 (n=61) Total (n=259)

Protected
Piped water 6.1
Stand pipe 29.3
Bore hole well/Dug well 8.1
Spring 141
Unprotected
Spring 10.1
Rain water 0.0
Surface water (pond, river, lake) 18.2
Dug well 141

0.0 8.2 4.2
1.0 8.2 13.5
2.0 36.1 12.4
1.0 18.0 10.0
39.4 8.2 20.8
1.0 0.0 0.4
8.1 14.8 13.5
47.5 6.6 251

across the thirteen items, from a low of 2.4 to a high of 3.9.
Standard deviation of responses ranged from 0.3 to 1.1, with
amean of 0.7 (Table 3). “Going a whole day without water”
was rated as the most severe item (mean=3.9, SD=0.3). The
next most severe items were “drinking water that might not
be safe” (mean=3.8, SD=0.4) and “going to sleep thirsty”
(mean=3.8, SD=0.5). The least severe item was “borrowing
water from a neighbor” (mean=2.4, SD=1.1).

Table 4 presents response frequencies from the pictorial
scale for each of the thirteen items, demonstrating that there
is substantial variation in perceptions for several items. For
items with the highest mean subjective severity (e.g., “going
a whole day without water”), we see highly skewed distribu-
tions of response frequencies, with a very large proportion of
“four” responses from the pictorial scale, and very small pro-
portions of “one” or “two” responses. Items with lower mean
subjective severity (e.g., “borrowing water from a neighbor”)
have more evenly distributed response frequencies.

Subjective Severity of Water Insecurity Items across
Kebele of Residence and Experience of Water
Insecurity (Q2)

In chi-square analyses of the relationship between
participants’ perceptions of item severity and kebele (lo-
cality) of residence, one of the three kebeles consistently
stood out, with greater proportions of participants in that
kebele perceiving five out of thirteen items at the maxi-
mum level of severity (kebele 1 in table 5). Three of these
items—"not finishing chores due to time spent collecting
water,” “missing social events because of problems with
water,” and “going a whole day without water”—were
statistically significant at the alpha level adjusted for
multiple comparisons (p=0.004, Table 5). As shown in
Table 2, there were substantial differences in drinking
water source across the three kebeles in our study. We
examined water insecurity scores and the proportion of

B

Table 3. Perceived Water Insecurity Iltem Severity (Means and Standard Deviations), Derived from Response
to the Image in Figure 1, Ordered from Lowest to Highest Mean (n=259 Women in Rural Amhara)

Item Perceived Severity, Mean (SD)

Borrowing water from a neighbor

Doing less cleaning, etc. due to lack of water

Not finishing chores due to time spent getting wate
Worrying about having enough water

Not cooking good food due to a lack of water

Losing sleep over water

Missing social events because of problems with water
Not collecting water because of distance, lack of time, etc.
Quarreling over water

Collecting water from dirty source

Going to sleep thirsty

Drinking water that may not be safe

Going a whole day without water
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Table 4. Response Frequencies (Percent) of Subjective Severity for Thirteen Water Insecurity Iltems, Derived
from Responses to the Image in Figure 1 (n=259 Women in Rural Amhara)

Pictorial Scale Value

Items 1 2 3 4

Borrowing water from a neighbor 247 27 27 21.2
Doing less cleaning, etc. due to lack of water 3.5 30.9 38.2 27.4
Not finishing chores due to time spent getting wate 3.9 17.8 43.2 35.1
Worrying about having enough water 5.8 23.2 25.5 45.6
Not cooking good food due to a lack of water 1.9 18.1 394 40.5
Losing sleep over water 2.7 14.7 35.5 471
Missing social events because of problems with water 0.4 13.9 44 417
Not collecting water because of distance, lack of time, etc. 0.4 6.9 37.5 55.2
Quarreling over water 0.4 8.1 29.7 61.8
Collecting water from dirty source 0.8 5.4 33.6 60.2
Going to sleep thirsty 0 3.1 17 79.9
Drinking water that may not be safe 0 1.2 19.7 79.2
Going a whole day without water 0.4 0.8 5.4 93.4

respondents living in rural versus peri-urban settings to see
if kebele | stood out from the others, as a partial explana-
tion for its distinct pattern of perceptions, but it did not.
In addition, we found no association between peri-urban
versus rural residence and perceived severity for any of
the items (data not shown).

We examined the relationship between participants’
perceptions of item severity (in the dichotomized form
described above) and whether or not the participant expe-
rienced that particular item in the past thirty days. For these
analyses, we examined a subset of five W1 items: “worrying
about having enough water for all household needs” (expe-
rienced by 55.2% of the sample), “not finishing chores due

to time spent obtaining water” (43.6%), “drinking water
that might not be safe” (37.8%), “missing social events
due to problems with water at home” (22.4%), and “going
to sleep thirsty” (14.7%). Chi-square analyses revealed no
differences in perceived severity between participants who
experienced and did not experience the item in the last thirty
days (Table 6).

Using t-tests, we examined if the subjective severity of
items differed by WI score. Only one item revealed a signifi-
cant difference: “going to sleep thirsty.” Respondents who
perceived the severity of this item at the maximum (four in
our pictorial scale) had significantly lower WI scores (9.0
vs. 14.3, p<0.001).

Table 5. Subjective Severity of Water Insecurity Items across Kebele (n=259 Women in Rural Amhara)

Percent of Participants Who Perceive Severity at Maximum (=4)

Kebele 1 Kebele 2 Kebele 3
Items (n=99) (n=99) (n=61) P-value*
Borrowing water from a neighbor 19 27 15 0.140
Doing less cleaning, etc. due to lack of water 24 25 36 0.220
Not finishing chores due to time spent getting wate 49 30 21 0.001
Worrying about having enough water 44 43 51 0.634
Not cooking good food due to a lack of water 52 34 33 0.018
Losing sleep over water 51 46 44 0.682
Missing social events because of problems with water 56 31 36 0.001
Not collecting water because of distance, lack of time, etc. 68 48 48 0.007
Quarreling over water 67 58 61 0.412
Collecting water from dirty source 64 58 59 0.668
Going to sleep thirsty 78 81 82 0.782
Drinking water that may not be safe 83 79 74 0.389
Going a whole day without water 100 86 95 0.000

*P-values based on Chi-square statistics

VOL. 79, NO. 2, SUMMER 2020

101



Table 6. Percentage of Participants Who Perceived Water Insecurity Item Severity at Maximum (=4 on
Pictorial Scale), by Whether or Not Participants Experienced Each Item in the Previous 30 Days

(n=259 Women in Rural Amhara)

Items Did Not Experience Did Experience P-value*

Worrying about having enough water

Not finishing chores due to time spent getting wate
Missing social events because of problems with water
Drinking water that may not be safe

Going to sleep thirsty

*P-values based on Chi-square statistics

57 52 0.48
62 69 0.22
58 59 0.96
20 22 0.62
19 26 0.29

Subjective Severity and Prevalence Rates of Water
Insecurity Items (Q3)

We found that, in general, item prevalence (the propor-
tion of the population that reports experiencing the item) is
inversely related to mean subjective severity: more subjec-
tively severe items tend to be more rarely experienced (Table
7). A similar pattern is observed when examining mean item
scores, which represent the average frequency an item was
experienced in the past month (O=never, 1=rarely, 2=some-
times, 3=often/always). However, there is an important
exception to this pattern: “drinking water that might not be
safe” is both relatively common (38% of participants said
they experienced it at least rarely; mean item score=0.8) and
perceived as highly severe (mean severity=3.8).

Discussion

Similar to household food insecurity scales, existing
water insecurity scales consist of multiple items that index
experiences of varying severity, which is assumed to be
inversely related to an item’s prevalence: items that are com-
monly experienced are less severe than items that are more
rarely experienced. Here, we tested this assumption against
the subjective perceptions of people who experience water
insecurity. This inquiry is motivated by the assertion that un-

derstanding the perceptions of people who experience water
insecurity should inform efforts to measure and respond to
this pressing global problem and human rights issue.

Using data contributed by women living in Ambhara,
Ethiopia, we asked how women’s average perceptions of the
severity of water insecurity scale items compare to each item’s
prevalence in their communities. For instance, is it possible
that some commonly experienced items are nevertheless
perceived as relatively severe by people? We found that, in
general, there is an alignment between an item’s prevalence
and the average subjective perception of its severity. This
bolsters our confidence in the ability of item prevalence to
accurately represent local perceptions of severity.

However, we identified an exception involving one item:
“drinking water that might not be safe.” This item is commonly
experienced in our field site (nearly 40%), which would suggest,
by analogy with received thinking in food insecurity studies, that
itis a less severe experience compared to, for example, going a
whole day without water (Ballard, Kepple, and Cafiero 2013;
Deitchler et al. 2010). However, in our study, “drinking water
that might not be safe” was among the three items with the
highest average subjective severity (along with going a whole
day without water and going to sleep thirsty). This finding
replicates the results of a previous (2015) survey using similar
methods with a smaller sample of women (n=42) in another part
of Amhara (Maes and Tesfaye 2015; Tesfaye and Maes 2016).

Table 7. Water Insecurity Iltem Prevalence, Mean Score, and Mean Subjective Severity (n=259 Women in

Rural Amhara)

Items Endorsement Rate Mean Score Mean Subjective Severity

Worrying about having enough water

Not finishing chores due to time spent getting wate
Missing social events because of problems with water
Drinking water that may not be safe

Going to sleep thirsty

55.2 1.1 3.1
43.6 0.7 3.1
22.4 0.4 3.3
37.8 0.8 3.8
14.7 0.2 3.8
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We also asked: do people experiencing water insecurity
have variable perceptions of scale item severity, and do they
vary in their perception of some items more than others? The
subjective severity of most water insecurity items/experiences
was in fact towards the high end of our pictorial scale. This
confirms that experiences of restricted access to water—a
fundamental biocultural necessity for humans—are gener-
ally perceived and experienced by women as very difficult
(Stevenson et al. 2012; Wutich and Brewis 2014; Wutich
and Ragsdale 2008). The experience with the lowest mean
subjective severity was “borrowing water from a neighbor.”
A recent study that compared water sharing in four countries
in sub-Saharan Africa, including Ethiopia, suggests that water
sharing with neighboring kin and non-kin is a basic household
coping strategy (Brewis et al. 2019; Wautich et al. 2018). In
other areas with restricted water access, water sharing cre-
ates tensions among neighbors, reproduces unequal power
relationships, and contributes to conflict over water (Brewis
et al. 2019; Sultana 2011).

We also found substantial variation in perceptions of se-
verity of water insecurity scale items within a predominantly
rural population. While the majority of participants perceived
the severity of most items at the maximum (four), there were
multiple items that were rated as a three, two, or one on our
pictorial scale, depending on the participant. Some items had
more variable responses than others, with standard deviations
ranging from 0.3 to 1.1.

We further examined to what extent people’s perceptions
of the severity of water insecurity items differ according to
their (1) residential community/locality, (2) recent experi-
ence with the item, or (3) current household water insecu-
rity score. Participants in one kebele (“kebele 17) stood out
from those in the other two kebeles, with significantly larger
proportions of participants perceiving several items at the
maximum level of severity. This was not explained by the
experience of significantly more or less water insecurity
in that kebele or by the proportion of participants residing
in rural versus peri-urban settings. Though further study is
needed to explain this pattern, one hypothesis is that people
in different localities, through their social interactions and
challenges with water access, develop shared perceptions
of water insecurity experiences that are distinct from those
of people living in otherwise similar, nearby locales. When
we examined primary drinking water sources by kebele, we
found that kebele 1 had a larger percentage of households
with standpipe access. Further, kebele membership in rural
Ambhara (and in most parts of Ethiopia) is fundamentally
important in peoples’ daily lives. Rural kebeles hold weekly
and monthly meetings between local leaders and residents,
in which various kinds of information and perspectives are
shared. Citizens generally go to their kebele leaders and of-
fices when they seek a government response or information.
Shared identities and relationships with neighbors (who are
not always kin) are shaped by kebele membership. Women
who share a kebele also have many collective experiences and
conversations while collecting water (Stevenson et al. 2012).
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We found no significant differences in subjective severity
between participants who did and did not experience a par-
ticular item in the last thirty days. This may be due to the pos-
sibility that many study participants experienced these items
in the recent past but not necessarily in the last thirty days.
We also examined whether or not household water insecurity
summary scores were related to participants’ perceptions of
the severity of water insecurity items. This was the case for
only one item: “going to sleep thirsty.” Participants with lower
water insecurity (WI) scores tended to perceive the severity
of this item as maximally severe. Going to sleep thirsty is
among the items with the highest mean perceived severity
and the lowest prevalence among participants. However, it
is not clear why participants with lower WI scores tend to
perceive the severity of this item at the maximum.

In sum, people’s perceptions of the severity of many
water insecurity items vary, and this variation is consistently
structured by the community/kebele in which they reside but
not by whether or not they experienced the item, how many
water insecurity items they experienced in the previous
month, or rural versus peri-urban residence.

These findings have implications for efforts to assign
weights to items within water and potentially food insecurity
scales. The common use of unweighted items in computing
summary household water and food insecurity scores, in
which a “yes” response to each item is coded as =1 regardless
of any differential relative severity of the experiences, may
underestimate severity in households experiencing greater
insecurity (Swindale and Bilinsky 2006). One way to address
this is to use item weights derived from the prevalence of the
experience in a population, so that items that are experienced
more rarely are assigned a greater weight to account for
their relative severity. This approach could be problematic,
however, since an item’s prevalence is not always an accurate
estimate of average perceptions of item severity in a popula-
tion. Instead of item prevalence, average perceptions of item
severity in a population familiar with water insecurity could
be used to assign weights to scale items. However, the fact that
there is variation in how different women who participated
in our study perceive the severity of water insecurity items
means that such efforts could also be problematic. Specifi-
cally, using average perceptions as item weights across study
participants would ignore the extent to which an individual’s
perception diverges from the average, which could over or
underestimate the amount of psychological distress the indi-
vidual experiences as result of their difficulties with access.
This in turn could result in underestimating the correlation
between water insecurity and psychological distress. Thus,
while using unweighted scale items is problematic, address-
ing this challenge is also complicated. The suitability of
approaches to assigning weights will likely depend on the
goals of the study.

Our study also highlights the potential unintended impacts
of state and NGO-led efforts to educate people about the risks of
drinking contaminated water in the absence of efforts to ensure
access to clean water. Specifically, our finding that drinking
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water that might not be safe is both commonly experienced
and perceived as very severe by women in rural Amhara,
may reflect that public health efforts in rural Ethiopia during
the last several years have increased people’s awareness of
and concerns about microbial contamination of their drink-
ing water (FMoH 2007, 2011; Workie and Ramana 2013),
without providing sufficient resources to ensure continual
access to uncontaminated drinking water (CSA and ICF 2016;
Stevenson et al. 2016; Stevenson et al. 2012).

There has been some progress, however, in improving
access to water in rural Ethiopia. In a recent study in an-
other part of rural Amhara state, Stevenson and colleagues
(2016) conducted a survey of water insecurity among 292
women before and after an external ecological intervention:
the installation of spring water protection infrastructure by
an international NGO and its local implementing partners.
They found that water insecurity scores were about two
points lower after the installation of the new infrastruc-
ture, in comparison to scores in control sites. The item/
experience that saw the largest drop in prevalence was
the same one that emerged as both common and perceived
as relatively severe in our field site: “drinking water that
might not be safe.” Stevenson and colleagues (2016) further
found that psychological distress levels were significantly
associated with water insecurity scores yet that the inter-
vention did not have a significant impact on participants’
levels of psychological distress. Since this study measured
psychological distress only a few months after the instal-
lation of new water infrastructure, it is possible that the
psychological impacts of interventions that reduce peoples’
concerns about drinking unsafe water may take longer to
be felt (Stevenson et al. 2016).

This is somewhat encouraging since it suggests that typi-
cal water access interventions in our study area are effective at
addressing experiences that are both prevalent and perceived
as highly severe. At the same time, our study underlines the
importance of achieving larger reductions in the prevalence
(indeed, elimination) of consuming water that is unsafe or
even feared to be unsafe since exposure to unsafe water
carries risks of infectious disease and death, while consum-
ing water that is feared to be unsafe and knowing that other
household members are doing so are particularly distressing.
Our findings thus demonstrate that household water insecurity
is a complex human rights issue that involves experiences of
distress as well as thirst, exposure to pathogens, and both real
and perceived risk of infectious disease-related suffering and
death (Wutich and Brewis 2014). Based on this conceptual-
ization of water insecurity, we hypothesize that water access
interventions in similar contexts will have larger impacts on
psychological distress if they achieve larger reductions in
experiences that are both commonly reported by people and
subjectively perceived as highly severe.

Our study had several limitations. Alternative methods
could be used to gather data about the subjective severity of
water or food insecurity items, which could generate divergent
findings. One method is pair comparisons: asking participants
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to choose which of two items is more severe. Another ap-
proach is pile sorting: asking participants to place items
into piles categorized as, for example, mild, moderate, and
severe (Bernard 2011). However, these approaches would be
difficult with nonliterate participants. It would also be very
helpful to gather qualitative data on peoples’ perceptions of
item severity, to provide a richer picture of the range of per-
ceptions that exist in a population and across a set of items/
experiences, and to explore how peoples’ perceptions change
and why they vary.

We did not closely examine relationships between
perception of water insecurity item severity and household
water source, per capita income, composition, or primary
occupation, which means we were unable to test hypotheses
that the differences in perceptions we found across kebeles
could be due in part to differences in water source, income, or
wealth across kebeles. Future study could test the hypothesis
that women from households with higher incomes or that
use certain kinds of water sources perceive water insecurity
as more severe than others. This could have implications for
the well-being of people experiencing water insecurity and
their tendency to seek out certain solutions to their water
access problems.

The number and diversity of people who participated in
this study are also limited. Repeating our study with a larger
sample of participants in different settings is necessary to
confirm our findings and determine whether or not they hold
across contexts and time. Finally, we asked about subjective
severity on only a subset of thirteen items/experiences, and
some of our analyses were limited to only five items.

Our findings nevertheless emphasize the importance of
protecting peoples’ universal rights to water—particularly
access to clean, potable water—for the well-being of people,
including the psychological well-being of women. Our find-
ings also emphasize the need for holistic studies that use both
quantitative and qualitative methods to better represent the
experiences and perceptions of people burdened with water
insecurity.
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