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Abstract
Background: The study explores the health behavior and outcomes (bathing, diarrhea, and sickness) of
children who bene tted from a WASH package intervention, children who bene tted from a non-WASH
sectoral form of intervention and children with no form of humanitarian intervention in con ict-affected
communities in Northeastern part of Nigeria.
Methods : We analysed data collected through a pretested questionnaire administered to a randomly
selected sample of 385 children aged 7 to 18 years living within six con ict-affected communities using
descriptive and regression analysis.
Results : 39.4% of children from households that bene tted from WASH intervention had good
environmental hygiene as compared to children from households with no humanitarian intervention
(10.5%) and children who had bene ted from the non-WASH related intervention (10.3%). We found that
environmental hygiene is positively related to all outcomes measured. Study results also indicate that
food security and socioeconomic status are associated with the frequency of sickness of internally
displaced children. However, we found no signi cant difference in health outcomes across the
intervention groups.
Conclusion : Findings suggest the need for children-oriented WASH programming with an emphasis on
environmental hygiene for households and communities. We also con rm existing evidence on the
importance of integrated multi-sectoral humanitarian interventions in improving the health of crisisaffected children.

Background
In the North East Region of Nigeria, the insurgent activities of Boko Haram have forced 2 million people to
ee and become internally displaced, of which about half are children(1). Internally displaced persons
(IDPs) are 'persons or groups of people who have been forced or obliged to ee or leave their homes or
places of habitual residence, in particular as a result of, or in order to avoid the effects of armed con icts,
situations of generalised violence, violations of human rights or natural or human-made disasters, and
who have not crossed an internationally recognised state border'(2).
Internal displacement has a signi cant impact on the health and well-being of the affected populations
(3–7), especially children. Diseases such as respiratory infections, diarrhoea, scabies, malaria and
measles are common among displaced children (8–10). For instance, a study of Uganda IDP camps
revealed that the most prevalent symptoms among children in the IDP camps were fever, cough and
diarrhoea (3). These are mainly caused by inadequate sanitation, poor hygiene and inadequate water
supplies (4, 8, 11–13). As a result, adequate sanitation, water supplies and good hygiene are essential
determinants for the survival of displaced populations (6, 13).
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The Hygiene Improvement Framework (HIF) postulates that a comprehensive approach that entails: (i)
improving access to water and sanitation (ii) promotion of hygiene and (iii) strengthening an enabling
environment are all essential to promoting hygienic household behaviors. These subsequently reduces
the transmission of diseases and promotes better health outcomes. Furthermore, researchers have
argued that water supply, sanitation and hygiene promotion interventions should be implemented as a
package and should not be disaggregated (6, 14, 15).
In line with the Hygiene Improvement Framework (HIF), humanitarian programs carried out by agencies
use Water, Sanitation, and Hygiene interventions (WASH), these kinds of interventions are used to
mitigate disease risk and improve health in emergency settings (12).WASH interventions usually consist
of a combination of improvements to water supply, sanitation and hygiene promotion in order to reduce
the transmission of infectious diseases through the promotion of good hygiene practices, the provision of
safe drinking water and the reduction of environmental health risks (6, 11, 12). WASH package
interventions are usually carried out concurrently and usually consist of water point rehabilitation,
hygiene kit distributions and hygiene promotion (16).
In non-emergency settings, WASH package interventions – as well as the general Hygiene Improvement
Framework (HIF) on which they are based – have been found to improve hygiene behaviours and
subsequently improve health. For instance, adequate water supply was reported to improve household
hygiene behaviour ( handwashing, bathing, food washing, and household cleaning) in a study conducted
in Bangladesh (17). Likewise, in the Democratic Republic of Congo, there was an increase in
handwashing practices, a hygienic display of market goods and a 50% reduction in diarrhoea prevalence
among children of market sellers after water-point units were used to teach the community members
about hygiene as the hygiene promotion component of an intervention. The intervention had the
construction of water and sanitation facilities as the water and sanitation component. Also, the
maintenance of the facilities was implemented by private business as the enabling environment
component (18).
Examples of activities in the HIF components are: (i) improved access to water and sanitation, which
could be the provision of soaps, safe water containers, and effective water treatments. (ii) Promotion of
hygiene, which entails communication, social mobilisation and social marketing and (iii) strengthening of
enabling environment which could be community involvement, institutional strengthening, nancing and
cost recovery activities, and policy improvement.
However, evidence on the effect of a comprehensive WASH package intervention on hygiene behaviour,
and the subsequent effect on health outcomes in an emergency setting are scanty and inconclusive. For
instance, a study in hurricane-affected communities in the Dominican Republic reported a 16% increase
in handwashing practices before eating for children after the implementation of a comprehensive HIF
WASH intervention(19). Likewise, a study in a Malawi refugee camp reported that the availability of
regular soap within the household reduces the occurrence of diarrhea in the refugee population (20).
Whereas a study in a South Sudan refugee camp, after a disease outbreak, reported poor levels of proper
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handwashing behaviour despite hygiene education and availability of soap and water within the
camps(21). Similarly, studies from Kenya, Thailand and Ethiopian refugee camps reported low
handwashing behaviour despite hygiene education within the camps(22). With the large number of
people who are displaced and are at risk of communicable diseases, more substantial evidence is needed
(6, 8, 11, 12, 23–28). Additionally, it has been suggested that evidence on the health outcomes of WASH
interventions should distinguish between the type of crisis (either natural disaster or con ict), the type of
community (rural or urban), the type of displacement (internally or externally) and children (11, 29).
The objectives of this study are to ll these knowledge gaps by looking at the relationship between (1) a
WASH package intervention, (2) socio-demographic characteristics, (3) personal hygiene behaviour (i.e.
bathing) and (4) health outcomes (becoming sick and having diarrhea), for children who are internally
displaced due to con ict in rural communities. Bathing in this study is the washing of the body with soap
for body cleanliness to provide general personal hygiene, comfort and relief (30).We hypothesise that (1)
the WASH intervention would improve bathing frequency among children and that (2) Bathing frequency
will negatively affect the frequency of sickness and occurrence of diarrhea among the children.

Methods
Methods
We conducted a cross-sectional survey within locations where TEAFUND and CRUDAN (Nongovernmental organisations) carried out a humanitarian intervention in con ict-affected locations of
Northeast Nigeria. The study sites are rural and/or con ict-affected communities in early stages of
recovery, with multi-sectoral interventions running concurrently within the communities. The humanitarian
interventions executed in the communities include WASH packages, psycho-social support activities,
education support, food and livelihood support, and health facility support.
The WASH intervention was implemented as a package (bene ciaries of the WASH intervention received
the WASH package) in accordance with the HIF proposed components for health programs. The WASH
intervention includes Water, Sanitation, Hygiene promotion and community involvement. The enabling
environment component consisted of stimulating community involvement. This was carried out by
setting up committees within the community for the coordination, maintenance and management of the
water and sanitation facilities and activities. See Table 1 for details of activities within each sector.
Table1:

Intervention activities.
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WASH package Intervention activities

Non-WASH (other sectoral) intervention

-

Construction of water outlets

-

Rehabilitation of water outlets

- Food and livelihood support activities
(vocational training, food vouchers/ basket,
unconditional cash transfer)

-

Construction and rehabilitation of toilets

- Distribution of water containers and storage
facilities
- Distribution of hygiene and sanitation
products
- Hygiene education/ promotion through
community sanitation and water point messages
-

- Educational support for children (distribution
of learning materials and funds)
- Psycho-social and protection activities
(parenting training, and counselling)
- Health intervention through health personnel
and facilities

Community involvement

We purposively selected two study sites based on (1) security reasons and (2) the fact that XXX and
YYYY, two non-governmental organisations, carried out food and livelihood support (FSL), and water
sanitation and hygiene (WASH). Within these selected study sites, a random sample of 395 children was
selected with the help of community leaders and school administrators.
Ethical clearance was obtained from the University of Antwerp Ethics Committee for Social Science and
Humanities, and from the National Emergency Management Agency (NEMA), Nigeria. Written informed
consent was obtained from all study participants (as well as their caretakers) after information about the
study was explained to the participants by adult caretakers. We additionally obtained oral consent from
each child before their participation in the study. Information sheets were given to all participants (adult
caretakers and children) in the local language and in English. No names were obtained or recorded. The
surveys were administered by research assistants that had previous experience conducting research with
children. Surveys were administered to children (within a reasonable distance) in the presence of adult
caretakers. In addition, research assistants were trained on ethical issues and the administration of
questionnaires to children before the pretest of the instruments. Participants were informed at the time of
the data collection that their answers were anonymous, con dential, and voluntary. No incentives were
offered to study participants. The response rate was very high (100%) – this could be caused by the fact
that the community members might have thought that the survey conducted would result in some kind of
humanitarian aid, as our study procedure potentially resembled the enrollment procedure of humanitarian
organisations which were active in the community. The primary researcher and eld assistants handled
the misconception by explaining clearly to the study participants that the study was not associated with
or would not result in any future humanitarian aid. Cases of child neglect identi ed through this research
were referred to the appropriate agencies using the already established NGO referral network.
We used a questionnaire that was adapted from a previous study with refugee children(31), backtranslated it into Hausa pidgin language and pretested it in a displacement settlement different from the
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study (Adamawa town) location before use. Data was collected using the Kobo collect application on
mobile phones. After the pretest, corrections were made to the survey instrument, and potential
challenges on the eld and associated solutions were also explored.
The sampled population were grouped into three groups based on the intervention activity/activities
received. The three relevant groups were "No intervention", "At least WASH" and "Non-WASH" groups. The
"No intervention" group consisted of children who had not received any intervention activity. The "At least
WASH" were children who bene ted from the WASH package intervention and potentially also another
Non-WASH related activity. We did not nd su cient number of people that only received WASH
intervention (only 5 people received WASH intervention alone). The "Non-WASH" group are children who
bene ted from any non-related WASH activity/activities only.
Outcomes measured were (i) health behaviour measured by frequency of bathing within a week, (ii)
health outcomes assessed by (a) frequency of sickness in the last three months on a scale of 0-6, and (b)
being sick of diarrhoea within the last month and (yes or no).
The questionnaire includes questions on age, gender, household assets (measured by household property
ownership), household food security (measured by frequency of sleeping hungry at night and frequency
of inadequate food at home), and an environmental hygiene scale with Cronbach alpha of 0.69. These
were used as control variables in our model.
The environmental hygiene scale was assessed by the presence of household designated toilets,
overcrowding within household spaces, damaged windows and/or doors, adequate hygiene items,
lighting within the living space and the presence of dirt within the environment of the house.

Analysis
First, we use IBM SPSS Statistics 22 (Armonk, NY) to assess the descriptive statistics and differences
within the groups. Second, structural equation modelling was used to estimate the strength of the
hypothesised relationships between variables and determine the goodness-of- t of the hypothesised
model using Mplus V8.3 software (32). This technique allows the assessment of direct and indirect
effects among the variables in the model. Two models were tested: one with diarrhea (model A) as the
nal outcome and one with sickness (model B) as the nal outcome. As shown in gure 1, the control
variables and intervention groups were assumed to have a direct effect on the dependent variables
(bathing, diarrhea and frequency of sickness). The WASH intervention is also assumed to have an
indirect effect on diarrhea (model A) or frequency of sickness (model B) through bathing. The MLR
(maximum likelihood with robust standard errors) estimator was used to account for non-normality in the
outcome distribution. We tested for tness model t using the comparative t index (CFI) (33), the
Tucker-Lewis index (TLI) (34), and the root mean square error of approximation (RMSEA) (35). The CFI
and TLI assess the model t by contrasting the hypothesised model to the worst possible tting model.
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The closer the value of CFI and TLI approaches 1, the better the tness of the proposed model. A good
CFI and TLI value is usually greater than .90. The RMSEA assesses absolute t, and the value of model
misspeci cation shows close tness as the value approaches 0. A good t is typically set to be smaller
than .05. Due to the diversity in the nature of the outcome variables measured in this study (sickness is a
continuous variable, diarrhoea a binary variable and bathing a continuous variable), the statistical
program did not allow for the testing of the goodness- of- t for the diarrhoea model so it could not be
measured.
As having diarrhoea is a binary outcome probit regression was used to explain this outcome, while all
other coe cients in the two models are standardised linear regression coe cients. The diagram of the
model tested is shown in gure 1.

Figure 1: Diagram of models tested

Results
The population had a mean age of 13.53 (SD = 5.73). The No Intervention group is the largest group with
(n = 294), the Non-Wash (n = 68) while the "at least WASH" group had the smallest sample size (n = 33).
With the aid of bivariate analyses, we examined the socio-demographic differences of the intervention
groups to include household assets and household food security. We found that children in the "at least
WASH" intervention group had a lower signi cant household asset score than the other groups. The
demographic characteristics, strati ed by intervention group, are shown in Table 2.
Table 2

Demographic characteristics by groups
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No intervention

At least WASH

Non-WASH
intervention

Age mean (S.D)

13.70 (5.48)

13.58 (7.51)

12.80 (5.84)

Male N (%)

130 (44.4%)

11(33.3%)

32(47.1%)

Female N (%)

163(55.6%)

22(66.7%)

36(52.9%)

Score 0 15.6%
1 19.4%
2 29.3%
3 19.7%
4 16.0%

42.4%
24.2%
21.2%
12.1%
-

14.7%
16.2%
20.6%
23.5%
25.0%

Score 0 57.1%
1 34.4%
2 8.5%

39.4%
45.5%
15.2%

52.9%
36.8%
10.3%

X2 1. 798, df 2, p = .407
Index of household
asset
(on a scale of 0–4,
with 4 as the highest
asset score)
X2 25.248, df 8, p = .001*
Household food
security index
(on a scale of 0–2,
with 2 as the highest
food security score)
X2 4.287, df 4, p = .369
*Signi cant at p < 0.05, N = 395
Next, we used chi-square tests to compare the environmental hygiene, health outcome variables and
bathing behaviour across the groups. We observed that the "at least WASH" had a signi cantly higher
environmental hygiene than the other groups. 39.4% of the "at least WASH" had higher environmental
hygiene index score than the other groups. Although we observed a slightly high percentage in health
outcomes within the "at least WASH" group compared to other groups, the observed differences in the
health outcomes within the groups were not statistically signi cant. Details are shown in Table 3.
Table 3

Comparison of health outcomes, environmental hygiene
and health habits by groups
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Less environmental
issues

No intervention N (%)

At least WASH N (%)

Non-WASH
intervention N (%)

31(10.5)

13(39.3)

7(10.4)

78(72.4)

7(75.8)

24(63.2)

50 (17.1)

6 (18.2)

13 (19.1)

80(37.9)

12(37.5)

18(36.7)

X2 22.462, df 2, p = .000
Do not have diarrhoea
in the last month
X2 2.618, df 2, p = .270
Frequency of sickness
within the last three
months
Frequently sick (at
least once every
month)
X2 0.172, df 2, p = .918
Bathing everyday
X2 7.184, df 4, p = .126

N = 395
To test our hypotheses, we estimated two structural equation models. The model for the frequency of
sickness Model had an excellent t indices at RMSEA = 0.000, CFI = 1.000 and TLI = 1.000. The
standardised beta coe cients for the main effect of bathing on the frequency of sickness and diarrhoea
showed that bathing was positively associated to a lower frequency of sickness and diarrhoea (frequency
of sickness: β -0.174 p = 0.004; diarrhea: β -0.194 p = 0.005). The results also showed that higher
environmental hygiene, higher assets, higher food security were positively related to a lower frequency of
sickness (environmental hygiene: β 0.168 p = 0.016; assets: β -0.120 p = 0.039; food security: β 0.105 p =
0.031). The probability of having diarrhoea also reduced with increased environmental hygiene (β -0.247
p = 0.002). There was also a signi cant positive relationship between age, environmental hygiene and
bathing. However, we did not nd any signi cant relationship between receiving an "at least WASH
intervention" on bathing and the health outcomes measured (No intervention = reference group).
Furthermore, the other intervention group (Non-WASH) did not show any signi cant associations with
bathing and health outcomes (No intervention = reference group). Details are in table 4 and 5.
Table 4

Model result for bathing and frequency of sickness pathway.
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Outcomes

Predictors

Estimate

2-tailed p-Value

Environment

0.318

0.000

Age

-0.143

0.001

Gendera

-0.046

0.404

Assets

0.018

0.794

Food Security

-0.076

0.031

WASHb

0.052

0.284

Non-WASHb

0.039

0.478

Environment

0.168

0.016

Age

-0.026

0.625

Gendera

0.015

0.764

Assets

-0.120

0.039

Food Security

0.105

0.031

WASHb

-0.032

0.542

Non-WASHb

0.064

0.210

Bathing

-0.174

0.004

Bathing

Frequency of sickness

RMSEA = 0.000, CFI = 1.000, TLI = 1.000, R² Bathing = 12,4%, R² Sick = 6,2%
a: Female is the reference group; b: No intervention group is the reference group.
Table 5

Model result for bathing and diarrhea pathway.
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Outcomes

Predictors

Estimate

2-tailed p-Value

Environment

0.3189

0.000

Age

-0.147

0.000

Gendera

-0.042

0.447

Assets

0.019

0.785

Food Security

-0.076

0.187

WASHb

0.053

0.271

Non-WASHb

0.049

0.376

Environment

0.247*

0.002

Age

0.049*

0.411

Gendera

-0.007*

0.909

Assets

-0.023*

0.728

Food Security

0.015*

0.803

WASHb

-0.015*

0.814

Non-WASHb

0.102*

0.084

Bathing

-0.194*

0.005

Bathing

Diarrhoea

*= probit regression coe cients (all others: linear regression), R² Bathing = 12,4%
a: Female is the reference group; b: No intervention group is the reference group.

Discussion
This study investigates the effect of a WASH package intervention on bathing, diarrhoea and sickness
and the linkage between bathing and these health outcomes among internally displaced children living in
rural non-camp settlement. The key observation of this study is that the quality of environmental hygiene
is positively associated with frequency of bathing, the incidence of diarrhoea, and frequency of sickness.
The better the environment, the better the health outcomes of the respondent. In addition, bathing also
reduced the incidence of sickness and diarrhoea. This study rea rms the importance of environmental
hygiene and personal hygiene behaviour in improving the health outcomes of internally displaced
children. Previous studies already established a positive relationship existing between better
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environmental hygiene, personal hygiene and less occurrence of diseases in non-displaced settings(17,
18, 36–38).
Furthermore, our results con rm previous studies that reported that the general state of health is
correlated with socioeconomic status and food security. These factors, i.e. poverty and nutrition, have
already been established in the literature as determinants of health both in emergency and nonemergency settings (39–41). We nd a signi cant positive relationship for household wealth, food
security and frequency of sickness. This implies that higher food security and higher socioeconomic
status reduces the frequency of sickness for children.
Although, the limitations (see below) of this study preclude rm conclusions about the contribution of
WASH intervention to health outcomes for children. We found some evidence as indicated in the
descriptive analysis that the WASH intervention bene ciaries had better environmental conditions despite
having a signi cantly lower household asset score. In addition, our results from the multivariate model
indicate that food security and household wealth were positive correlates of health. These factors may
likely cause the non-signi cant health outcomes results we observed across the intervention groups, as
the "at least WASH" group were poorer than the other two groups and were likely more or even too
vulnerable for us to observe a signi cant effect of the WASH intervention.
In addition, our results showed that younger children were likely to bath more. It is worth noting that the
WASH package intervention in our sampled population was not focused on the infant population. The
intervention was received by the adult population. Hence, it might be the case that the children were not
adequately sensitised on the importance of personal hygiene. This can be managed by implementing
health education programs that are directly focused on school-age children within the schools. Adapting
WASH intervention activities to children might help in the sustainability of the WASH intervention through
its impact on their health behaviour while also improving their health.
However, our results must be interpreted with caution as this survey has a number of limitations. It is well
known that it is extremely di cult to obtain good and statistically rigorous data in an emergency setting
(11, 12, 42). (i) The cross-sectional nature of the data set implies that claims about causality cannot be
made. (ii) A lack of security limited the geographic scope, contents of questionnaire and time available
for data collection – thus limiting the scope of the topics researched. (ii)The sample size for intervention
groups was small and disproportional to the no-intervention group. Larger and proportional intervention
groups might have enriched the ndings of this study.

Conclusion
This study is, to the best of our knowledge, the rst to explore the relationship between a WASH package
intervention and the health behaviour and outcomes for displaced children in Nigeria. The study extends
previous literature by providing insight as to the role of environmental hygiene, poverty, food security, and
personal hygiene in the health of crisis-affected children. Evidence from this study calls for the need for
WASH interventions to focus on the environmental hygiene of households by having all the components
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recommended in the Hygiene Improvement Framework in their implementation of the WASH intervention
programs. Procedures and activities that will enhance high-level environmental hygiene within
communities and households should be emphasised in WASH intervention. Furthermore, we suggest the
need to adapt WASH activities to children so that interventions can maximally impact the health
behaviour of this vulnerable sub-population. Children-focused activities should thus be included in the
design and implementation of WASH intervention programs within the communities in order to ensure
that children are well educated and motivated about the importance of personal and environmental
hygiene, consequently resulting in a healthier population. Lastly, additional methodological sound
research is urgently needed to further explore these relationships. Such research should be implemented
as soon as a relief response is initiated in order to be able to adequately assess the impact of potential
interventions. Humanitarian agencies and funders could also integrate research protocols into their
humanitarian response in order to provide evidence for the implementation and outcomes of WASH
interventions (29).
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Figure 1
Diagram of models tested
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