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Abstract: Effective learning in school is significantly influenced by water, sanitation, and hygiene conditions. However, in 
most schools in developing countries, WASH is often inadequate. The study focused on the accessibility, availability, quality, 
and sufficiency of WASH in public schools. This cross-sectional study employed the use of an observational checklist where 
29 self-administered questionnaires on WASH were administered to Headteachers of the selected schools. The study area was 
divided into six grids using ArcGIS 9.3©, and from each grid, five schools were selected. However, in the northeastern part of 
the municipality four sample schools were chosen, since that area had fewer schools. The bacteriological quality (fecal 
coliforms) of water from the schools was assessed for health safety. The R software and Microsoft Excel were used for data 
analysis. The study showed that 37.9% of schools had access to potable water but 27.5% of these sources were fecally 
contaminated. Though 93.1% of the schools had toilet facilities, 77.8% were shared by both teachers and students. The study 
further showed that 96.6% were gender-segregated, 59.3% lacked toilet bins whiles 41.4% practiced open defecation. Hygiene 
facilities were lacking as 75.9% of the schools lacked hand washing facilities and all the schools lacked menstrual hygiene 
facilities. Solid waste and toilet facilities were poorly managed, contributing to open defecation in the schools. Generally, 
WASH in most of the schools was not satisfactory since they lacked facilities, policies, funds, sensitization, and proper 
maintenance. The study recommends that WASH facilities should be improved by all stakeholders. 
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1. Introduction 

Safe and child-friendly water, sanitation, and hygiene 
(WASH) in schools contribute significantly to educational 
achievement, improve health, and promote gender equity and 
impact positively on communities United Nations Children's 
Fund (UNICEF) [1]. However, in most schools in developing 
countries, potable water and sanitation facilities, and hygiene 

education programs are often inadequate [2]. This exposes 
children to diarrhea and other related infections which increase 
school absenteeism and affect overall performance [3]. 

WASH is fundamental to the health and wellbeing of 
people [4]. Poor WASH influences morbidity and mortality 
[5]. About 85% of the preventable (diarrhea) diseases in 
Africa via water are caused by feco-oral contamination, and 
diarrheal diseases in children contribute to malnutrition and 
stunted growth [6] Lack of good drinking water, poor 
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environmental management, poorly maintained latrines, and 
hand washing without soap contributes to the prevalence of 
diseases amongst children [3]. 

Graphic Online [7] and the Ghana News Agency in a 
reportage [8] indicated the lack of adequate and improved toilets 
in schools in northern Ghana, whereas a UNICEF [9] mentioned 
that most schools in Ghana have no Menstrual Hygiene 
Management (MHM) systems for female students which 
contributes to about 95% of schoolgirls missing school during 
menstruation. Poor MHM, lack of adequate, separated, and 
secured toilets, and washing facilities discourage parents from 
sending children (especially girls) to school [10]. It could further 
contribute to girls’ absenteeism, school drop-out, and poor 
academic performance [3, 11]. Although similar studies have 
been conducted globally, few of them have been done in Ghana, 
and most of these studies focused mainly on sanitation and 
hygiene in schools. However, this study couples the assessment 
of the quality, availability, accessibility, and sufficiency of water 
facilities, sanitary and hygienic conditions, and practices in 
selected basic schools within the Wa Municipality. 

2. Materials and Methods 

2.1. Overview of the Study Area 

The Wa municipality lies within latitudes 9º 32' North and 
10º 20' North, and longitudes 1º 40' West and 2º 45' West 
(Figure 1). It shares boundaries with the Nadowli, Tuna 
Kalba, Wa East, and Wa West Districts to the north, south, 
east, and west respectively [12]. It covers an area size of 
about 1,108 km2 with a population of 107, 214 [13]. Though 
UNDP [13] reported that the municipality had 61 primary 
schools and 38 Junior High Schools as of 2008, this study 
identified 56 basic schools in the municipality. Basic school 
in Ghana comprises of Primary (class 1 to 6) and JHS. 

 

Figure 1. Location of sampled schools. 

2.2. Consent and Ethical Approval 

Before this study was conducted, permission was obtained 
from the Wa Municipal Education Directorate and the 
Headteachers of the sampled schools. 

2.3. Study Design and Sample Size Determination 

The study employed a cross-sectional study designed to 
assess the accessibility, availability, functionality, 
sufficiency, and quality of WASH facilities in selected 
public basic schools in the Wa municipality. The study 
population comprised of 56 public basic schools with a 
sample size of 29 basic schools which comprised 17 
Primary and 12 Junior High Schools. The 29 schools were 
sampled using the sample size formula for a finite 
population following Cochran [14]: 
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The margin of error (5%), 95% confidence level, standard 
deviation (0.2), and a z value of 1.96 were used. N is the total 
number of schools (56), d is the margin of error, σ is the 
standard deviation, no is the initial sample size and n is the 
sample size. 

2.4. Sampling Method and Study Instrument 

A multi-stage sampling technique was employed in this 
study. The municipality was divided into six grids using 
ArcGIS 9.3©. From each grid, random sampling was used in 
selecting five sample schools, except for the northeastern part 
of the municipality where four sample schools were chosen 
since it had few schools. A purposive sampling method was 
used to select participants (preferably Headteachers) to 
complete a structured questionnaire. Also, interviews were 
conducted with teachers, and students for information on the 
accessibility to WASH facilities and their experiences 
regarding the facilities in their respective schools. A checklist 
that covered the availability and accessibility of potable 
water, the availability, cleanness, and adequacy of toilet 
facilities, and the mode of waste disposal were used in the 
assessment of water, sanitation, and hygiene of the various 
schools. Water samples were also collected from all the 
sampled schools with water supply systems for enteric 
bacteria load examination. 

2.5. Enteric Bacteria Load Analysis of Water Samples 

Bacteriological analysis was carried out on the water 
samples collected from the various schools to determine their 
quality and safety to health. Membrane Filtration using MFC 
(Tergitol) agar was adopted. Fecal coliform loads of the 
water samples were determined following the American 
Public Health Association [15]. 
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2.6. Statistical Analyses 

The garnered data from the administration of the 
questionnaires and semi-structured interviews were analyzed 
and interpreted using the R software (version 3.6.3) and 
Microsoft Excel (2016 version). 

3. Results and Discussion 

3.1. Water Availability 

According to Butt [11], adequate and improved water supply 
is a key issue in WASH. However, the majority (62.15%) of the 
schools lacked potable water (Figure 2). This indicated poor 
water availability. This was similar to the findings of UNICEF 
[16] where 43% of schools had water facilities. Schools with 
available water (37.9%) had their supply from pipes (36.4%) 
and boreholes (63.6%) (Table 1). Similar to the findings of 
Olukanni [17] in Southwestern Nigeria, 20% of schools had 
available water. Though the accessibility of water was 
inadequate, the majority of the schools relied on improved water 
sources. However, school-based water treatment and regular 
water quality analyses were not done to ascertain the suitability 
of the available water. The presence of fecal coliform in the 
water of 3 (10.3%) of the schools was observed to have 
probably emanated from poorly washed receptacles used in 
fetching water and uncovered water which were easily reached 
by pupils. Also, fecal materials may have been carried through 
broken pipelines from the delivery source. Bacterial 
contamination of the groundwater may also be due to open 
defecation alike to the findings of Saana et al. [18] where fecal 
coliforms were detected in groundwater sources within the area. 
Considering the schools without pipe connections or boreholes, 
accessibility to water was observed to be within the WHO 
standard of 30 m. 

 

Figure 2. Water availability in schools. 

Hand hygiene is a significant method to reduce illness-
related diseases among school children by 26% [19]. The 
provision of water for 5 to 7 days in a week motivated hand 
washing at 7 (63.64%) of the schools with water sources. 
However, 5 (45.5%) of the schools had unfriendly water 
systems for children and physically challenged. This showed 
that the physical abilities of students and teachers were not 
considered in the engineering of schools' water supply 

systems. This may hamper disabled children from enrolling 
in schools, underuse/unused/ misuse of water projects. 

Table 1. Sources of water in schools. 

Water source Frequency Percentage 

Pipe 4 36.4 
Borehole 7 63.6 
Total 11 100 

3.2. Sanitation 

3.2.1. Availability and States of Toilet Facilities 

Improved toilet sanitation positively imparts health and 
school attendance [20]. Though a majority of the schools 
(93.1%) had toilets (Figure 3), 92.59% of the toilets 
facilities were observed as unclean, and lacked proper 
maintenance (Table 2 and Figure 7). However, Koopman 
[21] mentioned that unhygienic toilet conditions 
particularly feces on the bowl was related to increased 
diarrhea prevalence. It is therefore essential that adequate 
toilet facilities are provided for schools as Migele et al. [22] 
discussed that the incidence rates of diarrheal diseases 
amongst pupils decreased after the installation of WASH 
facilities. Most of the toilets observed in the various schools 
lacked bins (Figure 7), some had cracks, leaking roofs, and 
had feces and urine on the floors. These lapses were 
observed to be a result of poor monitoring by the schools' 
management and sanitation personnel from the local 
government authority, poor education on how to use the 
toilet facilities, the lack of frequent cleaning, and illegal 
usage by nonstudents. Though the toilet facilities were 
within the schools' premises (and conformed to the WHO 
standard of 1 km), 2 (7.40%) schools had raised slabs which 
made them inaccessible and uneasily used by younger and 
disabled students and teachers. Heat and flies within the 
toilets also discouraged the usage of these facilities, thus 
encouraging open defecation in 12 (41.4%) schools. 
Another unhygienic behavior observed was indiscriminate 
waste disposal within school compounds. These practices 
were attributable to the lack of sensitization on the 
importance of using the toilets facilities, poor maintenance 
of toilet facilities, insufficient drop holes, and unsegregated 
toilets for students and teachers (Figure 5). Due to the 
absence of bins, students resorted to dropping used tissue 
papers into the toilet holes. This made toilet pits full before 
their estimated periods. 

Table 2. The state and maintenance of toilet facilities in schools. 

State of toilet Frequency Percentage 

Clean 2 7.4 
Moderately clean 9 33.3 
Not clean 16 59.3 
Total 27 100 

 

Cleaning Frequency Percentage 

Daily 6 22.2 
Once a week 6 22.2 
Irregular 15 55.6 
Total 27 100 



18 Samuel Kojo Abanyie et al.:  WASH in Selected Basic Schools and Possible Implications on Health and  
Academics: An Example of the Wa Municipality of Ghana, West Africa 

 

Figure 3. Availability of toilets in schools. 

3.2.2. Segregation of Toilets 

Though UNICEF recommends 25 girls and 50 boys to one 
drop-hole, in this study, 21 (77.7%) schools flouted this 
standard. This placed pressure on the facilities, making 
management and maintenance difficult. Teachers were 
inconvenienced using toilets at school during school hours 
due to shared facilities with students (Table 3). This affected 
the performance of the teachers as they either resorted to 
using toilets in nearby houses or returned to their homes. 
Though 26 (96.3%) of the schools had gender-segregated 
toilets (Figure 4), it was observed that the toilet facilities 
designated to female students were well maintained than 
those for males. This suggests that the female students were 
better informed in matters of hygiene. The lack of dustbins in 
24 (82.76%) of the schools (Table 4) may be due to the 
minimal attention was given to solid waste disposal, as 12 
(41.38%) schools resorted to open dumping, 2 (6.9%) buried 
waste and 15 (51.72%) resorted to burning (Table 4). These 
methods of waste disposal were practiced without careful 
consideration of the associated environmental and health 
implications. These practices were influenced by the lack of 
funds to subscribe to public waste collectors. Similar to 
Olukanni [17] in a study in Nigeria, all the schools did not 
have sanitation clubs to educate students on the essence of 
good sanitation. Finally, all the schools lacked signs and 
labels to direct and educate students on how to promote good 
sanitation at school. However, Karon et al. [23] observed that 
interventions geared towards improving WASH in schools 
increase student's communication about hygiene, improved 

student's knowledge of WASH, increased handwashing after 
defecation, and reduced open defecation at school. 

 

Figure 4. Toilet facilities in schools. 

 

Figure 5. Gender segregation of toilets. 

 

Figure 6. Waste disposal site at a school. 

Table 3. Segregated toilets for Teachers and open defecation. 

Availability of toilets Freq. % Open defecation Number of schools % 

Toilets for teachers 6 22.2 Yes 12 44.4 
No toilets for teachers 21 77.8 No 15 55.6 
Total 27 100  27 100 

Table 4. Availability of dustbins and forms of waste disposal in schools. 

Dustbins Freq. % Waste disposal method Freq. % 

Available 5 17.2 Openly dumped 12 41.4 
Not available 24 82.8 Buried 2 6.9 
   Burnt 15 51.7 
Total 29 100  29 100 
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3.3. Hygiene 

The lack of adequate handwashing stations in 22 
(75.86%) schools (Table 5) and the lack of handwashing 
with soap in 8 (28.6%) schools indicate that students and 
teachers were susceptible to wash-related diseases. 
Dreibelbis et al. [24] revealed that the provision of 
handwashing facilities potentially improves handwashing 
with soap among school children as handwashing 
increased a day after the facilities were provided and 
further increased to 74% at two and six weeks post-
intervention. Additionally, within 5 months of post WASH 
intervention, nudge intervention was equally effective at 
increasing proper handwashing with soap after toileting as 
mentioned by Grover et al. [25] and it significantly 
reduced days and student absenteeism [26]. Assefa and 
Kumie [19] in northern Ethiopia indicated that 
handwashing with soap protects children from diarrhea 
and lower respiratory infections which are the two most 
pediatric killers. It further reduces the occurrence of 
communicable diseases child morbidity and mortality in 
developing countries [27]. In this study, many of the 
students lack in-depth knowledge of the importance of 
frequent hand washing. Also, the schools did not engage 
in any sanitation-related activity. This may be attributed to 
the lack of handwashing facilities as Zormal [10] reported 
that the absence of handwashing facilities in schools 
negatively influenced handwashing behaviors. 

The lack of MHM and sanitary materials showed that no 
deliberate support was given to female students, especially 
those who had experienced their menarche. This 
undermined female students' privacy and dignity and 
fuelled female absenteeism as some of the females either 
stayed away from schools or left school to wash and change 
their sanitary material during menstruation [28, 17]. 
Interestingly, in a pilot study in Ghana, Montgomery et al. 
[29] concluded that the provision of sanitary materials (pads) 
coupled with puberty education significantly increased 
school attendance. However, the studied schools lacked 
such materials. This hindered proper personal and public 
hygiene at school. 

 

Figure 7. School toilet without a bin. 

 

Table 5. The availability of handwashing facilities and soap. 

Hand washing Frequency Percentage (%) 

Schools with facilities 7 24.1 
Schools without facilities 22 75.9 
Total 29 100 
Using soap Frequency Percentage (%) 
Schools with soap 5 71.4 
Schools without soap 2 28.6 
Total 7 100 

4. Conclusion and Recommendations 

To ensure a convenient environment for learning to improve 
school attendance and academic performance, WASH in 
schools must be a focal point for everyone. The WASH 
situation in public schools was generally poor. Toilet facilities 
were unkempt. Most of the schools lacked potable water, hand 
washing facilities, menstrual hygiene facilities and sanitary 
materials, well-segregated gender-based toilets, and proper 
waste management and disposal facilities. Some of the WASH 
facilities were unfriendly and inaccessible to younger and 
disabled students/teachers. It is recommended that; (1) WASH 
facilities should be improved by the government in schools in 
the Wa municipality; (2) WASH facilities should be 
provided/constructed considering the various guidelines for 
WASH to ensure that facilities are adequate, sufficient, 
accessible, and safe for use; and (3) the Ghana Education 
Service should imbibe sanitation education into the curriculum. 
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