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Population-based study of intra-household gender

differences in water insecurity: reliability and validity of a

survey instrument for use in rural Uganda
APPENDIX A. HOUSEHOLD WATER INSECURITY
ACCESS SCALE (HWIAS)
Each item has the following four response options: never,

rarely (once or twice), sometimes (3–10 times), and often

(more than 10 times).

1. In the past 30 days, how often did you worry about

whether your household would have enough water for

all of its needs? These needs may include, for example,

watering crops or livestock, washing your hands, washing

clothes, or any other needs.

2. In the past 30 days, how often did you or any household

members collect water for drinking from an undesirable

or dirty water source because you could not collect

water from a preferred or clean source?

3. In the past 30 days, how often did you or any household

members drink water that you thought might not be safe

for health?

4. In the past 30 days, how often did you or any household

members drink less water than you needed because there

was not enough water or because it was too difficult to

collect more water?

5. In the past 30 days, how often did you or any household

members use less water than you needed because there

was not enough water or because it was too difficult to

collect water? These needs might include, for example,

watering crops or livestock, washing your hands, washing

clothes, or any other needs.

6. In the past 30 days, how often was there no water at all in

your household because it was too difficult to collect

more water? I mean any water at all, whether for water-

ing crops or livestock, washing your hands, washing

clothes, or any other needs.

7. In the past 30 days, how often did you or any household

members go to sleep at night thirsty because there was

not enough water?
8. In the past 30 days, howoftendid you feel angryor frustrated

about not having enough water for the household? I mean

any water at all, whether for watering crops or livestock,

washing your hands, washing clothes, or any other needs.
APPENDIX B. RELIABILITY AND VALIDITY
ANALYSES OF THE HOUSEHOLD WATER
INSECURITY ACCESS SCALE (HWIAS) AMONG MEN
(N¼ 204)

The distribution of men’s responses to the eight items of the

HWIAS is shown in Figure A1.

The frequency of ‘never’ responses ranged from29 to 63%.

The three itemswith the highest frequency of ‘often’ responses

were the items about worry, having to drink water from an

undesirable source, and having to drink unsafewater. Explora-

tory factor analysis revealed one factor with an eigenvalue of

3.92 explaining 95% of the variance. All eight items loaded

positively on this factor, with factor loadings ranging from

0.64 to 0.77. None of the squared multiple correlations were

so small as to warrant exclusion of any item. There was

scant evidence for a second factor: the two-factor solution

had a smaller Akaike Information Criterion value than the

one-factor solution, but the second factor only had an eigen-

value of 0.51, only one item had a factor loading exceeding

0.4 on this factor, and the scree plot suggested only a single

factor. We therefore proceeded with a single factor model.

The resulting eight-item HWIAS was internally consist-

ent, as suggested by its Cronbach’s alpha of 0.88 (95%

confidence interval [CI], 0.86–0.91). The entire range of

potential values of the total HWIAS score was represented,

and 29 (14%) men had a total HWIAS score of zero. The



Figure A1 | Distribution of men's responses to items in the Household Water Insecurity Access Scale (n¼ 204).
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median HWIAS score among men was 8 (IQR, 3–14), and

the mean was 8.9 (standard deviation, 6.7). Item-test corre-

lations were approximately equal for all items and ranged

from 0.68 to 0.79. Deletion of any single item did not

appreciably increase the average inter-item covariances or

the Cronbach’s alpha, as shown in Table A1.

Similar to the findings among women, locally weighted

scatterplot smoothing suggested that the total HWIAS score

increased with distances up to 250 meters, as shown in

Figure A2 below:
Table A1 | Reliability of the Household Water Insecurity Access Scale among men (n¼ 204)

No. (%) responding ‘often’

Worry about enough water 73 (36)

Drink water from undesirable source 55 (30)

Drink unsafe water 41 (20)

Drink less water than needed 33 (16)

Use less water than needed 42 (21)

No water at all 16 (8)

Go to sleep thirsty 13 (6)

Feel angry or frustrated 17 (8)
In the piecewise multiple linear regression model, the

total HWIAS score had a statistically significant association

with distance to water source up to the 250-meter threshold

(b¼ 24.6; 95% CI, 1.6–47.6) but not with distances after the

250-meter threshold (b¼�1.2; 95% CI, �4.6 to 2.2). A t-test

rejected the null hypothesis that the slopes were equal (t¼
2.2, P¼ 0.03).

There was a statistically significant correlation between

men’s HWIAS scores and elevation difference (r¼ 0.15;

95% CI, 0.007–0.29) but not distance to water source
Factor loading Item-test correlation Cronbach’s alpha if deleted

0.71 0.77 0.86

0.64 0.70 0.87

0.72 0.76 0.86

0.71 0.76 0.86

0.78 0.79 0.86

0.73 0.75 0.86

0.67 0.70 0.87

0.65 0.68 0.87



Figure A2 | Plot of water insecurity among men vs. distance to source, using locally

weighted scatterplot smoothing (n¼ 204).
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(r¼ 0.08; 95% CI, �0.07 to 0.22). The mean HWIAS score

was slightly lower among men whose households relied on

an ‘improved’ water source (8.7 vs. 9.3; t¼ 0.65, P¼ 0.52),

but the difference was not statistically significant and corre-

sponded to point-biserial correlations of 0.05. The mean

HWIAS score was higher among men whose households

relied on a water source with high levels of E. coli bacteria

(10.1 vs. 6.6; t¼ 3.02, P¼ 0.003, corresponding to a point-

biserial correlation of 0.23) but not coliforms (9.3 vs. 8.9;

t¼ 0.36, P¼ 0.72, corresponding to a point-biserial corre-

lation of 0.03). Finally, the correlation between total

HWIAS score and daily household water usage was 0.003

(95% CI, �0.14 to 0.14).
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