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Abstract: Good access and appropriate use of Water, Sanitation and Hygiene (WASH) is important
in the control, elimination and eradication of a number of neglected tropical diseases (NTDs). Poor
WASH access and use may explain continued high trachoma prevalence in Nabilatuk district, Uganda.
This study aimed to investigate the level of WASH access and use through different WASH data
collection methods and the triangulation of their results. A mixed-methods cross-sectional study
was conducted in 30 households in Nabilatuk district, from 10 households in each of three nomadic
villages. The data collection methods used were: (1) direct observations of routine WASH behaviours;
(2) structured quantitative household questionnaires; (3) demonstrations of specific WASH behaviours.
With regards to access, observations indicated less WASH access and use compared with questionnaire
responses: the questionnaire indicated all households had access to an improved water source, but
70% had a >30-min round-trip, and no households had access to an improved latrine, whereas
some observations indicated longer water collection times. In terms of behaviour, there were also
differences between the data collection methods, with demonstrations revealing knowledge of good
practice, such as thorough handwashing, but this was not routinely observed in the observations.
Further systematic investigation of barriers to appropriate WASH access and use in the local context
is needed, as is the development of feasible, valid and reliable WASH access and use assessment
methods for use in national NTD programmes.

Keywords: trachoma; water; sanitation; hygiene; Uganda; Chlamydia trachomatis; direct
observation; questionnaire

1. Introduction

Alongside being a basic human right [1,2], Water, Sanitation and Hygiene (WASH) is
an important factor in the control, elimination and eradication of a number of neglected
tropical diseases (NTDs) [3,4] as good WASH access and use can reduce both disease ex-
posure and transmission [5,6]. WASH access is commonly measured by WASH indicators
recommended by the Joint Monitoring Programme (JMP): access to (1) safely managed
drinking water services, (2) safely managed sanitation services, (3) handwashing facilities
with soap and water [7]. Frequently used methods to collect these indicators include ques-
tionnaires and/or interviews such as Demographic Health Surveys (DHS) and Multiple
Indicator Cluster Surveys (MICS), where data can be collected at household, school and
healthcare facility levels [8–10]. These data are relatively simple to collect and build on ob-
jective measures, with some responses confirmed by direct observation of infrastructure [7].
However, some limitations to this method exist, such as access not necessarily equating to
use, and indicators not confirmed by observation being subject to responder bias and thus
possibly overestimating actual use. Alternative or complementary data collection methods

Hygiene 2023, 3, 65–84. https://doi.org/10.3390/hygiene3020008 https://www.mdpi.com/journal/hygiene

https://doi.org/10.3390/hygiene3020008
https://doi.org/10.3390/hygiene3020008
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/hygiene
https://www.mdpi.com
https://orcid.org/0000-0002-1432-8109
https://doi.org/10.3390/hygiene3020008
https://www.mdpi.com/journal/hygiene
https://www.mdpi.com/article/10.3390/hygiene3020008?type=check_update&version=2


Hygiene 2023, 3 66

could be used to provide more detailed and contextualised indications of WASH knowl-
edge, access and use. Direct, unstructured observations of household residents’ routine
behaviour can indicate routine WASH behaviours but is labour-intensive, time-consuming
and might be subject to observer bias [11,12]. Demonstrations of certain procedures, such
as of handwashing methods, is another potential method of assessing WASH knowledge
and behaviour, but may again be subject to responder (social desirability) bias [13,14]. Thus,
triangulating different data collection methods may be able to provide useful insights in
WASH access and use through identification of consistent results between the approaches
whilst elucidating possible gaps in both knowledge and behaviour. These data could then
help inform NTD programme planning and decision-making [13,15–18].

Trachoma is an NTD, and the leading infectious cause of blindness worldwide [19]. It is
caused by repeated ocular infection with the bacterium Chlamydia trachomatis. It is thought
to spread directly through contact with ocular and nasal discharge, indirectly through
contaminated surfaces and shared fomites (such as shared cloths and towels) and through
the eye-seeking Musca sorbens fly, which preferentially breed in human faeces [20–25]. As a
result, WASH is a critical component of the World Health Organization (WHO)-endorsed
“SAFE” strategy for trachoma elimination as a public health problem by 2030 [3]: Surgery for
trachomatous trichiasis (TT), Antibiotics to treat C. trachomatis infection, Facial cleanliness
and Environmental improvement to limit transmission [26,27].

In Uganda, trachoma remains a public health problem despite years of SAFE im-
plementation. Although great progress has been made at the country-level [28–30], the
prevalence of trachomatous inflammation—follicular (TF) (the clinical sign associated
with ocular C. trachomatis infection)—in 1–9-year-olds (TF1-9) is seen to remain above the
5% elimination threshold in certain areas [31–33]. In Nabilatuk district, TF1-9 has both
been persistent (remaining above the 5% TF1-9 elimination threshold despite complet-
ing the WHO-recommended number of mass drug administration (MDA) rounds) and
recrudescent (falling below the elimination threshold at impact survey, but exceeding
the threshold at surveillance survey (Figure A1)) [34]. One hypothesis for the ongoing
high trachoma prevalence in Nabilatuk district is poor WASH access and use. Structured
household questionnaires as part of trachoma prevalence surveys are the main form of
trachoma-related WASH data collection globally, consistent with the JMP methodology on
WASH-indicators [8,35]. These data have previously reported poor access to water and
sanitation facilities in Uganda [29].

This study therefore aimed to obtain detailed information on WASH knowledge, access
and use in Nabilatuk district, using different WASH data collection methods. The specific
objectives were to investigate WASH-related access and behaviour measured through
different data collection methods, and to compare the results obtained from the different
WASH data collection methods to help inform methodologies on WASH data collection as
part of trachoma, and other NTD, programmes.

2. Materials and Methods

This study was a cross-sectional, mixed-methods study conducted in Nabilatuk dis-
trict, Uganda.

2.1. Ethical Approval

The research protocol was approved by the Vector Control Division Research & Ethics
Committee, Uganda, ref: VCDREC157, and the London School of Hygiene & Tropical
Medicine Research Ethics Committee, UK, ref: 27035. Informed written consent was
first obtained from the household head, followed by consent/assent from household
members by signature or thumbprint. Written informed consent was obtained from
all participants aged 18 years or older. Assent was obtained from all participants aged
1–17 years, together with written consent from their guardian. All households received a
bar of soap in appreciation of their participation and to reinforce the face washing messages
of the Ministry of Health.
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2.2. Data Collection

Data consisting of (1) unstructured behaviour observations [36,37], (2) structured
questionnaires with spot checks [35] and (3) demonstrations of specific WASH-related
behaviours [13] were collected by two field teams from 6 to 27 July 2022, from 30 households
in three nomadic villages in Nabilatuk district: Losimit, Longaroi and Nataparengan,
as shown in Figure 1. These villages were chosen as they were known to be nomadic
populations settled in specific areas, making it possible to revisit the villages if required.
The sample size of 10 households per village was decided based on the methods of a
previous trachoma-related WASH qualitative study [17,38]. Four people collected the data,
three of whom were local with some prior data collection experience, and the fourth was
J.T.C.-J. from Denmark who had limited local field experience. Each field team consisted of
two data collectors, rotating every day in order to limit bias in the observations and notes.
J.T.C.-J. trained the data collectors in the different data collection methods for two days by
going through why and how each data collection method was to be used and what the
teams specifically had to pay attention to. Data from the first household were collected
by all data collectors to ensure consistency in methods and limit possible errors. The
collected data were reviewed by the four data collectors at the end of each day, both to find
and discuss any discrepancies and to align data to be as uniform as possible throughout
the study.
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Losimit, Longaroi and Nataparengan in Nabilatuk district.

2.2.1. Household Recruitment

Two households were observed per day (one by each team), with 10 households
included from each village. For the purposes of this study, a household was defined as a
mother and her children living within the same compound. Households were eligible if
residents were at home and contained at least one child aged 1–9 years. The ten households
from each village were selected systematically by calculating the sampling interval by
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dividing the total number of households by 10, with the total number of households in
each village obtained by asking the village leader. The first household in each village was
randomly selected and the sampling interval added to that in order to select the remaining
nine households. If the selected household did not meet the inclusion criteria, the nearest
household was approached for invitation to participate instead.

2.2.2. Unstructured Behaviour Observations

Following the methods previously described [17], the unstructured behaviour obser-
vations of each household member were collected for each household to better understand
household daily routines. In order to limit bias, these data were the first to be collected,
and the study was described to households as investigating ‘daily routines’ rather than
specifically WASH- or trachoma-related behaviours. Furthermore, interaction with house-
hold members was minimised so as not to affect routine behaviours. Observations took
place for three hours each day, with the field teams aiming to start observations between
9 and 10 am. Behaviours of interest included WASH procedures (such as washing hands
before eating or after going to the toilet, face washing, and bathing), sleeping patterns and
sharing of hygiene fomites. For each observation, time, place and household member were
recorded (Appendix B).

2.2.3. Structured Questionnaire with Spot Checks

The structured questionnaire was collected for each household after completion of
the unstructured observations. The oldest woman in the household answered the ques-
tions, following evidence that this provides the most reliable responses to WASH-related
questions [39]. As per routine practice during trachoma prevalence surveys, the direct
observation of some responses, such as presence and type of latrine, was conducted to
confirm responses. Additional questions were added, such as recalling receiving MDA in
the last round and the number of children aged 1–9 years living in the household, as well as
more detail regarding practices such as face washing, sleeping patterns and washing of bed
sheets [7,8,17]. The full questionnaire is provided in Appendix C. This questionnaire served
to provide quantitative data on WASH access and use, consistent with the questionnaire
used in routine trachoma prevalence surveys [35].

2.2.4. Demonstrations of Specific WASH-Related Behaviours

Following the structured questionnaire, the questionnaire respondent (oldest woman)
was then asked to demonstrate how she performed face and hand washing by asking: “Can
you please demonstrate how you usually wash your hands and face?” This served as a
direct method of evaluating knowledge regarding the specific procedures [40]. All actions
from asking the question were recorded as follows: where the water was collected from;
how the water was poured; how many times hands and face were rinsed with water; if
water was reused; what equipment was used such as cups, soap or basin; if used equipment
was readily available or collected from somewhere (and if so, how long it took to collect).

2.3. Data Storage and Management

Data were recorded on paper forms, which were stored in a locked room during data
collection and later at the Ministry of Health in Uganda. The structured questionnaire was
then entered into Excel (Microsoft Office Professional Plus 2019, version 2211, Redmond
Washington, DC, USA) twice by J.T.C.-J., and then the two entries were compared. If
there were discrepancies, the original was checked for the correct answer. The observation
and demonstration notes were typed into NVivo v12 (QSR International, 2018, https:
//www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home accessed
on 4 January 2023) and read through to ensure consistency with the original notes. No
electronic data contained identifiable information. The quantitative data were cleaned and
exported to R (v 4.1.2, R Core Team, 2022, Vienna, Austria [41]) for analysis.

https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
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2.4. Data Analysis
2.4.1. Unstructured Behaviour Observations

A thematic analysis was conducted to analyse the unstructured observations [42]. The
observations were further analysed to determine the following: how washing procedures
were carried out; when washing procedures were carried out; whether water and soap
were being used; where participants defecated; when handwashing took place.

2.4.2. Structured Questionnaire with Spot Checks

Data were categorised as per the JMP sanitation ladder, using the following mea-
sures [43]: reported access to an improved water source; reported access to an improved
drinking water source within a 30-min journey; observed access to an improved latrine;
observed access to a handwash station.

2.4.3. Demonstrations of Specific WASH-Related Behaviours

The demonstrations were analysed to determine the following: where water was
collected from; what equipment was used (soap, sand, cup, basin, towel, etc.); how long it
took to find the equipment; the number of times hands and face were rinsed with water;
the amount of water used; whether water was reused or poured to the ground.

2.4.4. Comparison of Data Collection Methods

The demonstration data were compared with the unstructured observation data to
look for differences in procedures that were observed in both. The unstructured observation
data were used to validate the responses to the structured quantitative questionnaire.

3. Results
3.1. WASH-Related Behaviours

Out of a total of 631 households (214 in Longaroi, 194 in Losimit and 223 in Nataparen-
gan), 30 households took part in the unstructured observations, structured questionnaire
and demonstrations. An area consisting of around 100 households in Longaroi could not
be included due to safety issues. Thus, the sampling of the 10 households in Longaroi was
out of the 114 where access was safe.

3.1.1. Unstructured Behaviour Observations

An average of seven people lived in a household, ranging from 3 to 10 people, of
whom 1–6 were children aged 1–9 years. Table 1 summarises the behaviours recorded
during the unstructured observations.

In terms of environment, animals lived close to households, and both animal and
human faeces were frequently observed both within the compound and in the surrounding
areas. Many compounds were dirty, and days of accumulated faeces and grass were present.
Household members often started sweeping not long after the start of the observations,
and water collection ranged from 10–120 min. In terms of water use and hygiene, both
bathing and hand washing were generally performed without soap. Face-washing was
rarely observed independent of bathing. Use of soap during dishwashing varied among
family members. With regards to sanitation, most households practised open defecation,
as evidenced by the lack of functional latrines and the presence of faeces within and
surrounding the compounds. Combined with the smell of urine, it was apparent that
urination was frequently performed within the compound. The most observed removal
of children’s faeces was calling the dog to eat it. Some households buried the faeces;
however, this would often be observed to be superficial. Handwashing was observed
23 times; however, none were after sanitary practices but instead were after activities
such as gardening. Handwashing was not observed after any sanitary (defecation-related)
procedure. Food preparation was carried out sitting on the ground, both inside or outside
the house. Handwashing was not common prior to eating or preparing food, and eating
was generally performed without cutlery.
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Table 1. Summary of behaviours during the unstructured observations.

Behaviour Number of
Observations

Number of
Households

(n = 30)

Water
Collection of water 1 16 15
Drinking water 17 15
Drinking directly from the can 7 6
Rinsing a cup before drinking 5 5

Hygiene
Bathing 13 11

Using soap when bathing 1 1
Washing dishes 21 14

Using soap 2 2
Using charcoal or soil 5 5

Washing clothes 7 7
Using soap when washing clothes 3 3

Handwashing 23 14
Using soap for handwashing 0 0
Washing hands in container 7 6

Face washing 3 2
Using soap for face washing 0 0

Cooking/preparation 15 13
Handwashing before cooking 1 1
Eating directly from the pot 12 11
Handwashing before eating 6 6

Sanitation
Disposal of children’s faeces 14 11

Calling the dog for disposal 7 6
Burying faeces for disposal 4 4
Throwing faeces into the open 3 2

Washing hands after disposal of children’s faeces 0 0
Defecating 8 8
Urinating 5 4
Handwashing after urinating 0 0

Environment
Sweeping 25 15

1 Only includes collecting water from the water source and not from neighbours.

3.1.2. Structured Questionnaire with Spot Checks

Table 2 presents a summary of selected results from the structured questionnaire; a
full summary of the questionnaire results can be found in Table A1.

Table 2. Selected structured questionnaire results.

Question N Households (n = 30) (%)

Mass drug administration in last round 21 (70)
Households with children under 3 years 24 (80)
Borehole for drinking water source 27 (90)
Public pipe for drinking water source 3 (10)
Water source within 30-min return journey 9 (30)
Lack of water the last month 27 (90)
Disposal of children’s faeces

Disposal by putting it into a latrine 2 (6.7)
Disposal by burying it 16 (53.3)
Disposal by leaving it in the open 6 (20)
Disposal by other 6 (20)
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Table 2. Cont.

Question N Households (n = 30) (%)

Defecation site for adults
Latrine without a slab 2 (6.6)
No structure 28 (93.3)

Face washing frequency
Today 28 (96.6)
More than twice a day 13 (43)
Two times a day 12 (40)
Once a day 3 (10)
Other 2 (6.7)

Handwashing
Handwashing facility as mobile object 30 (100)
Handwashing after defecation 24 (82.8) 1

Handwashing after urination 13 (44.5)
Handwashing after handling children’s faeces 25 (89.3) 2

1 One missing value. 2 Two missing values.

All 30 households reported access to an improved water source; however, the median
time to collect water was 60 min, ranging from 10–270 min. When grouped into above or be-
low 30 min, 70% (21/30) of households reported a >30-min return journey. Two households
reported access to a latrine, which was confirmed by observation. However, neither of these
had a slab and could therefore not be classified as improved. All households reported using
mobile objects as handwashing facilities, confirmed by observation, although only one was
visible and filled with water at the time of visit. Burying was the most common method of
disposing of children’s faeces, followed by leaving it in the open or calling the dog to eat
it. More than 90% of the female heads of household reported washing their face the same
morning and washing their face every day. The reported frequency of handwashing after
defecation and handling of children’s faeces was high, while handwashing after urination
was less common. Although face washing was common (97%), respondents sometimes
qualified their answers by saying it only took place if soap or sufficient water were present.

3.1.3. Demonstrations of Specific WASH-Related Behaviours

The majority of participants used the quantity of water equal to the cup size that they
had available to them for face washing and hand washing. Furthermore, the most frequent
observed procedure was to rinse their hands and face with water, without soap, three times
each. The participants who used soap spent time collecting it from the house, indicating
that this was not habitual behaviour. Twice, outsiders interfered with how the participant
did the demonstration. The demonstration observations are summarised in Table 3.

Table 3. Summary measures of the observations made during the demonstrations of face and
handwashing.

Observations Number of
Households

Percentage of
Households

(n = 30)

Water borrowed from neighbour 5 17
Water poured from a cup 18 60
Rinsing hands 2 times 4 14 *
Rinsing hands 3 times 11 39 *
Rinsing hands 4 times 8 29 *
Rinsing hands 5 times or more 5 18 *
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Table 3. Cont.

Observations Number of
Households

Percentage of
Households

(n = 30)

Use of soap 8 27
Rinsing face 2 times 2 7
Rinsing face 3 times 14 47
Rinsing face 4 times 3 10
Rinsing face 5 times or more 11 37
Use of soap when washing face 7 23

* Data for two hand-washings could not be recorded because participants washed their hands directly in the
container. Thus, percentages are calculated from 28 households.

3.2. Comparison of Data Collection Methods

Comparison of the unstructured observations and the structured questionnaire in-
volved three variables: time to collect water, handling of children’s faeces and handwashing
after handling children’s faeces (Table 4). The three variables had 35 data points that were
in common between the questionnaire and the observations. Of the 35, 19 (54%) of the
observations confirmed answers reported in the questionnaire. In contrast, 16 (46%) ob-
servations contradicted the questionnaire answers: seven for water collection (five were
observed to take longer than reported in the questionnaire, and two shorter); five for
handling children’s faeces (four reported burying but were observed leaving the faeces in
the open, and one answered leaving it in the open but was observed superficially burying
faeces); four regarding handwashing after handling of children’s faeces (all were observed
not washing their hands despite reporting that they did).

Table 4. Observation and questionnaire response comparisons.

Collecting Water Handling
Children’s Faeces

Handwashing
after Handling

Children’s Faeces

Total
Observations

Observations confirming
questionnaire 7 9 3 19

Observations contradicting
questionnaire 7 5 4 16

Total observations 14 14 7 35

During the demonstrations, three main differences in improved practice were re-
vealed when compared with the unstructured observations. First, handwashing was more
thorough, and the use of soap was improved. Second, more households washed their
hands directly in the water in a basin during the observations than during the demonstra-
tions. Third, some participants did not use soap in the demonstration, even though it was
observed as being available earlier in the observations.

4. Discussion

The combination and cross-validation of data from different collection methods demon-
strated both poor WASH access and use in Nabilatuk district, Uganda. Despite a high
proportion of households having access to improved water sources, time to collect water
was long and access to soap was limited, which may explain the observed poor water-
use behaviour. Because only two households had a latrine, it is unsurprising that open
defecation was common. Further, WASH behaviour demonstrations uncovered gaps in
knowledge of good hygiene behaviour practice, indicating the need for improved hygiene
promotion interventions. The combined data indicated that limited hygiene and sanita-
tion access underpinned poor WASH-related behaviours, as some knowledge of correct
behaviours was evident but routine practice of these behaviours was not.
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Facial cleanliness and environmental improvement are key components for the SAFE
strategy for trachoma elimination [26]. Despite multiple MDA rounds, TF prevalence is
not being sustained below the elimination threshold in Nabilatuk district [44]. Structured
questionnaire data collected during routine trachoma prevalence surveys in 2021 in this dis-
trict by the Ministry of Health demonstrated that access to an improved water source was
already high (89.5%), but the proportion of households with access to an improved water
source within a 30-min journey was low (33.9%). Our findings, albeit on a smaller sample
size, support these findings. However, the benefit of having used a mixed-methods ap-
proach is the ability to explore WASH-related behaviour beyond a structured questionnaire,
and outside of a disease-specific programmatic activity, such as a trachoma prevalence
survey, thus providing more in-depth insight into WASH access and use. Furthermore, this
approach enabled us to compare the findings from the different data collection methods,
facilitating cross-validation and providing higher reliability than the routine trachoma
prevalence survey structured questionnaire alone.

The different data collection methods each had their relative strengths and weaknesses.
The unstructured observations proved less biased than the questionnaire and demonstra-
tions. However, unstructured observations are time-consuming and may still be prone
to desirability bias through the presence of an external researcher in the household [12].
Demonstrations provide useful insight in terms of knowledge of correct procedure, but
again suffer from desirability bias in terms of practices performed [14]. However, obser-
vation and demonstration data combined can help indicate knowledge gaps regarding
correct procedure versus poor routine practice. Triangulation with the quantitative data,
which provide information on access to necessary infrastructure (albeit prone to recall and
responder bias), provides the most informative means of understanding WASH access and
use. For routine data collection, it might improve insights to also collect demonstration
data (which only take 5–10 min per household) and compare these to the questionnaire
data, as these complementary data will indicate if knowledge regarding procedures can
be improved.

There were several limitations to this study. First, bias in the household sampling
may have been introduced due to inaccessibility of an area of around 100 households in
Langaroi. Second, it is possible that not all the important WASH-related behaviours were
observed, not only because of the short observation time, but also because procedures such
as cooking and washing took place both inside and outside the household. The houses
were small, and the field teams would not always go inside so as not to intrude or make
children uncomfortable by being in close contact with strangers. Third, the start time of the
observations varied for some households (observations started between 11 a.m. and 2 p.m.
for three households rather than the planned 9–10 a.m. start), which could have affected
the quality and quantity of data collected. Fourth, the field teams’ presence and the fact
that they introduced themselves as representatives of the Ministry of Health could have
introduced bias, overestimating the observed standard of WASH-behaviours. Fifth, as the
questionnaire was conducted the same day as the observations for each household, it is
possible that information about the questions asked could have been communicated to the
rest of the village before the work ended, thus influencing the responses and observations
from the later-recruited households. Lastly, data collected in the unstructured observations
on face- and handwashing procedures tended to be less detailed than those during the
demonstrations, which limited a detailed comparison of these two data collection methods.

Our study highlights the importance of collecting data on WASH-related behaviour,
and not only of structures. The unstructured observational methods used in our study
adapted those previously used for understanding hygiene behaviours in a trachoma elimi-
nation context in Ethiopia [17]. Due to the nature of qualitative data, results are not easily
generalisable, but they can still provide valuable insights into a local context [45]. To gain
further insight into WASH-related behaviours, we would need to increase the amount of
time for which observations are conducted, conduct data collection at different times of
year (for example in both the dry and rainy seasons), and validate results with additional
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data collection methods such as focus group discussions. These activities are time and
resource intensive and would not be feasible as part of routine programmatic activity. Even
the less intensive unstructured observations we conducted are unlikely to be routinely
implementable in a community setting. One option may be to encourage WASH-related
behaviour change in schools, where monitoring would be easier to conduct [18]. However,
this is dependent on high school attendance rates, which is uncertain in areas such as
Nabilatuk district [46,47]. Objective, valid and implementable measures to monitor and
evaluate facial cleanliness and environmental improvement interventions for trachoma
elimination purposes remain a challenge and potentially threaten the achievement and
sustainability of reaching the trachoma elimination goals [4,48].

Further, despite previous evidence of associations between WASH measures and
trachoma prevalence from observational studies, the evidence-base from randomised trials
to support WASH interventions to reduce trachoma prevalence is weak [49–52]. This
suggests that even if access to latrines and time to collect water is improved, other measures
are required to successfully eliminate trachoma. Following the WHO informal consultation
on end-game challenges for trachoma elimination in 2021, tailored management activities
relating to the “A”, “F” and “E” components of the SAFE-strategy were proposed and
recommended to help districts with persistent or recrudescent TF1-9, such as Nabilatuk,
to meet and maintain the elimination thresholds [34]. Uganda is now adopting the more-
frequent-than-annual MDA distributions option for persistent districts for the next two
years, and the additional annual rounds strategy for recrudescent districts (one more year).

The lack of WASH access is likely a marker of the wider social and economic challenges
faced by the people of Nabilatuk. The Integrated Food Security Phase Classification
classifies Nabilatuk district at a serious level of malnutrition (level 3 out of 5, where 5
is highest) [53], which supports anecdotal observations of malnourished children by the
study team. Malnutrition, morbidity/mortality from infectious agents, and poverty are
closely linked and part of a vicious cycle [54,55]. As such, individuals who are blind due
to trachoma are unable to contribute economically, and ocular C. trachomatis infection
transmission is facilitated by crowded living conditions and poor WASH access and use,
which are associated with poverty [19,56]. Achieving the Sustainability Development
Goal of no poverty [57] is beyond the remit and capabilities of an NTD programme, but
successful implementation of the SAFE strategy could help interrupt the poverty cycle.

Challenges to successfully implementing environmental improvement interventions
were observed in the study villages, highlighting the need for local, context-specific strate-
gies. Several non-functional pipes were observed close to the homes, and multiple unfin-
ished latrines were observed around the villages. Households reported that the reason
for non-completion was the requirement for local community efforts to finish the work. A
2015 study in Uganda found that policy changes made the maintenance of water supply
and infrastructure more complex as collaboration between many partners, including the
local communities, was needed [58]. Household members may also not see a need to finish
constructing the latrines because of their nomadic lifestyle [59]. These unfinished efforts
indicate the government must work closely with the communities to identify culturally
appropriate solutions to improve WASH access and use. Future qualitative research ex-
amining barriers and facilitators to successful intervention implementation could reveal
important insights to guide programmatic policy.

5. Conclusions

Through a mixed-methods approach, we were able to demonstrate poor WASH be-
haviours, due to lack of access to WASH infrastructure and lack of knowledge of recom-
mended practice. Future studies should include data collection in different seasons, longer
observation times and larger sample sizes. To strengthen efforts to improve overall WASH
access and use in Nabilatuk district, solutions that are tailored to this nomadic popula-
tion’s access to and use of WASH are required. There is also a need for feasible, valid and
reliable WASH access and use assessment methods for use in national programmes. Col-
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lecting demonstration data alongside household WASH questionnaires could be one option
for helping assess WASH-related knowledge and behaviour during routine programme
activities and indicate the need for health promotion interventions.
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Appendix C. Data Collection form for Structured Questionnaire

Question Answer

Date
Observer ID
Household number [ekimar angikenoi]
Has informed consent been obtained [echamuna ngakiro nguna]
How many household members? [Ngia ekimar angitunga alokenoi]
Did you receive MDA for trachoma in the last round? [Ibuiyong toryam ngikito lu
a lokir ngulu lachakineta?]

Yes
No

How many children aged 1–9 years in the household? [ngide ngiai eya ngikar epei
tar akitodol ngikankomon alo to ma ekeeno]
Do you have one or more child under 3 years of age in the household?
In the dry season, what is the main source of drinking-water for members of your
household? [Alotoma akamu ay eriamuniata ngituanga alokenokon ngakipi?]

Piped water into dwelling
Piped water to compound/yard /plot
Piped water to neighbour
Public tap/standpipe
Tubewell/borehole
Protected dug well
Unprotected dug well
Protected spring
Unprotected spring
Rainwater collection
Delivered water
Water kiosk
Packaged water (bottled water, sachet water)
Surface water (e.g., river, dam, lake, pond,
stream, canal)
Other: ____________________

How long does it take to go there, get water, and comeback? [Eari ngthia ngiyay
toriam nakipi akilot ka abongun?]

Water source is in the yard (do not collect)
Type minutes __________
Don’t know

In the dry season, what is the main source of water used by your household for
washing faces? [Alotoma akamu ngakipi ngunerai nukai ethitianete ngitunga
alokenkon akilothia ngakonyen?]

Piped water to compound/yard /plot
Piped water to neighbour
Public tap/standpipe
Tubewell/borehole
Protected dug well
Unprotected dug well
Protected spring
Unprotected spring
Rainwater collection
Delivered water
Water kiosk
Packaged water (bottled water, sachet water)
Surface water (e.g., river, dam, lake, pond,
stream, canal)
Other: ____________________

How long does it take to go there, get water, and comeback? [Eari ngthia ngiyay
akidol neni to riam ngkipi kabongunit?]

Water source is in the yard (do not collect)
Type minutes __________
Don’t know

In the last month, has there been any time when your household did not have
sufficient quantities of drinking water when needed? [Alotoma elap ngolo bien
adaun ayayi edi tha ngolo acamitor ekon keno ngakipi ngunamatan kitanttetai?]

Yes
No
Don’t know
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Question Answer

Is the water supplied from your main source [W1] usually acceptable? [Ngakipi
nguna ekorio alomateta kuth ecamunterea?]

Yes, always acceptable
No, unacceptable taste
No, unacceptable colour
No, unacceptable smell
No, contains material
No, other __________

What do you usually do to the water to make it safer to drink? [Nyomonokona
itianakini iyong nakipi toruorotor nguna ajuak akimat?]

Boil
Add bleach/chlorine
Strain it through a cloth
Sse water filter
Solar disinfection
Let it stand and settle
Other __________
Don’t know

The last time the youngest child passed faeces, what was done to dispose of faeces?
[Kiyakatar iyong ikoku ipei kori ngiarei ngikaru ngiuni kwap alokenokon, apak
ngina ebobontor ikoku, nyo aponi kityakinai alemaria ngakeciin?]

Child used toilet/latrine
Put/rinsed into toilet/latrine
Put/rinsed into drain or ditch
Thrown into garbage (solid waste)
Buried
Left in the open
Other _____________
Don’t know

Where do you and the other adults in the household usually defecate? [Ani yong
kangulucie apolok alokeno kon ay elothenoo ieth moding?]

Shared or public latrine
Private latrine
No structure, outside somewhere
Other _____________

What kind of toilet facility do the adults in the household use? Flush/pour flush
Flushed to piped sewer system
Flushed to septic tank
Flushed to pit latrine
Flush to open drain
Flush to unknown place

Dry pit latrine
Ventilated improved pit latrine
Pit latrine with slab
Pit latrine without slab /open pit

Composting toilet
Twin pit with slab
Twin pit without slab
Other composting toilet

Bucket
Container based sanitation
Hanging toilet/hanging latrine
No facility/Bush/Field
Not able to access (only select if you are
unable to observe private latrine)
Other ___________

Whom do you share the defecation facility with? Shared with known households
Shared with general public

How many households in total use this toilet facility, including your own
household? [Ngiyay ngikenoi dadang kekimar istiyaete ecoron lo ke ko
keno dang?]
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Question Answer

Ask to see the toilet/latrine. Observe: What kind of toilet facility do the adults in
the household use?

Flush/pour flush
Flushed to piped sewer system
Flushed to septic tank
Flushed to pit latrine
Flush to open drain
Flush to unknown place

Dry pit latrine
Ventilated improved pit latrine
Pit latrine with slab
Pit latrine without slab /open pit

Composting toilet
Twin pit with slab
Twin pit without slab
Other composting toilet

Bucket
Container based sanitation
Hanging toilet/hanging latrine
No facility/Bush/Field
Not able to access (only select if you are
unable to observe private latrine)
Other ___________

Where is this toilet facility located? [Lowai ali eyayi echoron lo?] In own dwelling
In own yard
Elsewhere ___________

Has your (pit latrine or septic tank) ever been emptied? [Ikwa ekon coron
ekatkintere akibuka?]

Yes
No
Don’t know

The last time it was emptied who did it? Service provider
Household
Other
Don’t know

The last time it was emptied, where were the contents emptied to? [Apak ngina
abukitere ay aponi ngacin tobukokinai?]

To a treatment plant
Buried in a covered pit
Don’t know

Do all household members usually use the sanitation facility? [Istiyate dadang
ngikenoi ecoron loa?]

Yes

No
Is everyone in the household able to access and use the toilet at all times of the day
and night? [Epedorito ngitunga dadang alokeno kon arukar ka akistia ecoron
ngthai dadangia akitodol naparan ka akuwaria?]

Yes

No
Do you or other household members face any risks when using the toilet? [Eyayi
iyong kori iche alokenokon eriamunit adio munara alotoma akistia echoronia?]

No risks faced
Yes, risk to health
Yes, risk of harassment
Yes, other __________

Can you please show me where members of your household most often wash their
hands?

Fixed facility in dwelling
Fixed facility in yard
Mobile object (bucket, jug, kettle)
No handwashing facility
No permission to see
Other reason ___________

Observation: Is there a hand washing facility in the yard/plot/premises? [Eyeyi
ne ibore ngini ilotanarere iith ngkania?]

Yes
No

Within 15 m of the latrine/toilet? [Alotoma ngadakikai 15 alotoma ecoronia?] Yes
No

Observation: At the time of the visit, is water available at the hand washing
facility? [Alotoma etha ngolo edolio yong aya ngakipii ni bore
nginikilothet ngakania?]

Yes
No
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Question Answer

Verify (opening the tap, water in the bucket etc.) [Towny(tonga atap, ngakipii alo
baket kangunace.)]

Yes
No

Observation: At the time of visit, is soap, detergent, or other cleaning agent
available at the hand washing facility? [Alotoma etha ngolo idolitor yong ayeyia
ethabunia neni ilothere ngakania?]

No
Yes, soap or detergent (in bar, liquid,
or paste form)
Yes, ash, mud, or sand

When was the last time you washed your face? [Arai anipak ngna alwanan
ilotaritor iyong eret kon?]

Today
Yesterday
2–6 days ago
More than a week ago
Don’t’ know
On waking
After breakfast
Other __________

How often do you wash your face? [Ngaruwa ngai ilotanaria iiyong eret?] More than twice a day
Two times a day
Once a day
Every other day
Twice a week
Once a week
Once a month
Less than once a month
Other _________
Don’t know

Where do the children sleep (same bed as the grown-ups)? [Ai eperete ngidwe
(epei kitada ikwa papa ka totoa)?]

Yes
No

How often do you wash the sheets? [Nkapakio anoo ilotanara iyong
akon nangka?]

Every day
2–3 times a week
Once a week
Twice a month
Once a month
Less than once a month
Other __________
Don’t know

Do you wash your hands after urinating? Yes
No

Do you wash your hands after defecating? Yes
No

Do you wash your hands after handling children’s faeces? Yes
No

Appendix D. Full Summary of Questionnaire Results

Table A1. Full summary of the questionnaire results.

Question N Households (n = 30) (%)

Mass drug administration in last round 21 (70)
Households with children under 3 years 24 (80)
Borehole for drinking water source 27 (90)
Public pipe for drinking water source 3 (10)
Water source within 30-min return journey 9 (30)
Lack of water the last month 27 (90)
Children sleeping in the same bed as adults 28 (93.3)
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Table A1. Cont.

Question N Households (n = 30) (%)

Drinking water acceptable
Yes 27 (90)
No, taste 1 (3.3)
No, colour 1 (3.3)
No, other 1 (3.3)

Action to make drinking water safe
Nothing 27 (90)
Boil 1 (3.3)
Strain through cloth 1 (3.3)
Let it stand and settle 1 (3.3)

Disposal of children’s faeces
Disposal by putting it into a latrine 2 (6.7)
Disposal by burying it 16 (53.3)
Disposal by leaving it in the open 6 (20)
Disposal by other 6 (20

Defecation site for adults
Latrine without a slab 2 (6.6)
No structure 28 (93.3)

Face washing frequency
Today 28 (96.6)1
More than twice a day 13 (43)
Two times a day 12 (40)
Once a day 3 (10)
Other 2 (6.7)

Handwashing facility
Handwashing facility as mobile object 30 (100)
Presence of handwashing facility 1 (3.3)

Presence of water in the handwashing facility 1 (100)
Presence of soap at the handwashing facility 0 (0)

Handwashing
Handwashing after defecation 24 (82.8) 1

Handwashing after urination 13 (44.5) 1

Handwashing after handling children’s faeces 25 (89.3) 2

Frequency of washing of bedsheets
2–3 times a week 6 (20)
Once a week 13 (43.3)
Twice a month 4 (13.3)
Once a month 6 (20)
Other 1 (3.3)

1 One missing value. 2 Two missing values.
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