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1. Why is measuring experiences with water important? 

2. What were the gaps in previous measurements? 

3. What is the HWISE Scale?  

4. What will implementing the HWISE Scale tell us?



Water is life…
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… and life depends on water
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…and many more face water 
excess and/or poor water quality
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Food insecurity in the 1st 1,000 days



Household food insecurity

Maternal health

Infant and child health 

PSYCHOSOCIAL 
PATHWAY

ECONOMIC 
PATHWAY
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NUTRITION 
PATHWAY

Food insecurity in the 1st 1,000 days



Measuring Household Food 
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…went for a day & night without 
eating 

In the last month, how frequently 
has anyone in your household…



Measuring Household Food 
Insecurity

…worried about having enough to 
eat 

…skipped meals 

…went for a day & night without 
eating 

In the last month, how frequently 
has anyone in your household…

Scoring: Never (0), rarely (1), 
sometimes (2), often (3). Range of 0-27.



“What shapes how you feed your infant?”



“What shapes how you feed your infant?”
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“This is the water we use for cooking sometimes.... it comes from the prison called Kodiaga. 
So the prison people let the sewage drain into it… but we still have to use it for cooking. So 
you get torn in between buying water and buying food. In a way this makes the baby suffer 
because the money that ought to be used in buying her food ends up buying water. On 
the other hand, when the food is bought that means that there is no water for cooking.”



There was little water, hence the porridge was little. The 
children were fighting over the pot, and I told them “you are the 
ones who didn’t go to fetch water, I still have a backache and 
can’t go fetch water.”




Consequences of water insecurity  
are far reaching in western Kenya

Collins et al., Glob Pub Health 2018
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1. Why is measuring experiences with water important? 

2. What were the gaps in previous measurements? 

3. What is the HWISE Scale? 

4. What will implementing the HWISE Scale tell us?





initially 32 items

Assimilated items from site-specific scales 
+ ethnography



Survey implemented in 28 sites, across 
8,127 households 

HWISE sites were selected for maximal heterogeneity in region of the world, 
infrastructure, and problems with water



Item reduction

item response  
theory (Rasch) 

classical test  
theory

theory

e m p i r i c a l   
e v i d e n c e

statistics



From 32 items…

Site PI meeting (June 2018)



…to 12 items.

How often in the last month have you or anyone in your HH…



…to 12 items.

How often in the last month have you or anyone in your HH…

…changed schedules or plans due to problems with your water 
situation?

…changed what was being eaten because there were problems 
with water (e.g. for washing foods, cooking, etc.)?

…gone without washing hands after dirty activities because of 
problems with water?

Item

…worried you would not have enough water for all of your 
household needs?

…main water source been interrupted or limited (e.g. water 
pressure, less water than expected, river dried up)?

…there not been enough water to wash clothes?

Item

…gone without washing their body because of problems with water 
(e.g. not enough water, dirty, unsafe)?

…not been as much water to drink as you would like for you or 
anyone in your household?

…feel angry about your water situation?

…gone to sleep thirsty because there wasn’t any water to drink?

… had no useable or drinkable water whatsoever in your household?

Problems with water caused you or anyone in your household to feel 
ashamed/excluded/stigmatized?



The HWISE Scale is valid

stress food 
insecurity

time to 
collect water

Higher HWISE Scale scores  
associated with…



Invariant: scores are equivalent 
across sites

Kathmandu, Nepal Kisumu, KenyaPunjab, Pakistan



Scale now ready for broad 
implementation

Household 
Water  
Insecurity  
Experiences 
Scale

USER MANUAL



2018 UN panel called for 
higher-resolution data

!31
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What will HWISE tell us?

1. assess prevalence; identify vulnerable 
populations

“…Because of this belief  I am here 
tonight and why UNESCO will be 
working with the group to produce 
the first global picture of water 
security at the household level.”

UNESCO ambassador to UN, 
 Ms. Marie Paul Roudil, February 2019
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determine cost effectiveness
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Now is the time for a global 
benchmark on water security
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…changed schedules or plans due to problems with your water 
situation?

…changed what was being eaten because there were problems 
with water (e.g. for washing foods, cooking, etc.)?

…gone without washing hands after dirty activities because of 
problems with water?

…to 12 items.
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Item

…gone without washing their body because of problems with water 
(e.g. not enough water, dirty, unsafe)?

…not been as much water to drink as you would like for you or 
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ashamed/excluded/stigmatized?



…changed schedules or plans due to problems with your water 
situation?

…changed what was being eaten because there were problems 
with water (e.g. for washing foods, cooking, etc.)?

…gone without washing hands after dirty activities because of 
problems with water?

…to 12 items.

!41

Item

…worried you would not have enough water for all of your 
household needs?

…main water source been interrupted or limited (e.g. water 
pressure, less water than expected, river dried up)?

…there not been enough water to wash clothes?

How often in the last month have you or anyone in your HH…
Item

…gone without washing their body because of problems with water 
(e.g. not enough water, dirty, unsafe)?

…not been as much water to drink as you would like for you or 
anyone in your household?

…feel angry about your water situation?

…gone to sleep thirsty because there wasn’t any water to drink?

… had no useable or drinkable water whatsoever in your household?

Problems with water caused you or anyone in your household to feel 
ashamed/excluded/stigmatized?



Affirmed (rarely, sometimes, 
often, or always)

Never experienced

Legend

N/A or missing

Not asked

Affirmed (rarely, sometimes, 
often, or always)

Legend

N/A or missing

Not asked

Never experienced

Response distribution

!42



Pr
op

or
tio

n 
of

 W
at

er
 In

se
cu

re
 H

ou
se

ho
ld

s 
(%

)
20

40

60

80

100

Mean HWISE Score
0 6 12 18 24 30

Cut-point at 10 Cut-point at 12 Cut-point at 20

Supplementary Material 6. Proportion of water insecure households using three different cut-points, by 
mean HWISE Scale score for each site. 

�43



State

Household

Physical environment

Microbiology

DHS-7

HWISE

accessibility & 
availability acceptability

Proxy measure

Direct measure

JMP

reliability quantityquality
Community

Synergistic with current 
measures of drinking water
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Label Item
worry …worried you would not have enough water for all of your household needs?
interrupt …main water source been interrupted or limited (e.g. water pressure, less water than expected, river dried up)?
clothes …there not been enough water to wash clothes?

plans …changed schedules or plans due to problems with your water situation? Activities that may have been interrupted 
include caring for others, doing household chores, agricultural work, income-generating activities, etc.

food …changed what was being eaten because there were problems with water (e.g. for washing foods, cooking, etc.)?

hands
…gone without washing hands after dirty activities (e.g., defecating or changing diapers, cleaning animal dung) 
because of problems with water?

body …gone without washing their body because of problems with water (e.g. not enough water, dirty, unsafe)?
drink Not been as much water to drink as you would like for you or anyone in your household?
angry Feel angry about your water situation?
sleep Gone to sleep thirsty because there wasn’t any water to drink?
none No useable or drinkable water whatsoever in your household?
shame Problems with water caused you or anyone in your household to feel ashamed/excluded/stigmatized?

How often in the last month have you or anyone in your HH…



Defining water security:
the ability to access and benefit from 

affordable, adequate, reliable, and safe 
water for wellbeing and a healthy life

Jepson et al. (2017). WIRES Water. 
 46
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…changed schedules or plans due to problems with your water 
situation?

…changed what was being eaten because there were problems 
with water (e.g. for washing foods, cooking, etc.)?

…gone without washing hands after dirty activities because of 
problems with water?

…to 12 items.
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Label Item
worry …worried you would not have enough water for all of your household needs?
interrupt …main water source been interrupted or limited (e.g. water pressure, less water than expected, river dried up)?
clothes …there not been enough water to wash clothes?

plans …changed schedules or plans due to problems with your water situation? Activities that may have been interrupted 
include caring for others, doing household chores, agricultural work, income-generating activities, etc.

food …changed what was being eaten because there were problems with water (e.g. for washing foods, cooking, etc.)?

hands
…gone without washing hands after dirty activities (e.g., defecating or changing diapers, cleaning animal dung) 
because of problems with water?

body …gone without washing their body because of problems with water (e.g. not enough water, dirty, unsafe)?
drink Not been as much water to drink as you would like for you or anyone in your household?
angry Feel angry about your water situation?
sleep Gone to sleep thirsty because there wasn’t any water to drink?
none No useable or drinkable water whatsoever in your household?
shame Problems with water caused you or anyone in your household to feel ashamed/excluded/stigmatized?

How often in the last month have you or anyone in your HH…



Defining water security:
the ability to access and benefit from 

affordable, adequate, reliable, and safe 
water for wellbeing and a healthy life

Jepson et al. (2017). WIRES Water. 
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