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Abstract: Background: In developing countries, Diseases related to inadequate water, sanitation, and
hygiene are a huge burden. It is estimated that 88% of diarrheal disease is caused by unsafe water supply and
inadequate sanitation and hygiene. The future generation of a nation spends most of its time in schools, and
since the status of the WASH component in school is strongly linked to Learning and health. Therefore,
Objectives of the study was to assess the status of availability, accessibility, functionality, usability, and
quality of WASH standards in secondary schools located in a Municipal corporation area of Saurashtra region.
Methods: The study was carried out in 34 secondary schools in the study city for a period of 18 months. Data
was collected using a pre-validated, standard tool in the form of a questionnaire prepared by WHO and
UNICEF and analysed. Results: Out of 34 schools, the majority (24) of the schools had piped water supply
as their primary source of drinking water, 70.59% had hand washing stations available, but the availability
of both soap and water was observed only in 3 government and 11 non-government schools. Menstrual
hygiene management like Covered bins facilities were found only in 18 schools, with a higher proportion in
non-government schools; 73.52% of schools had adequate distribution of students per toilet, but the norms for
girls per toilet were only met in non-government schools. A wide gap was found between the availability of
toilet facilities, usability, and functionality. Conclusions: While the availability of the structural component
of WASH was satisfactory in most of the schools (with a better proportion in non-government ones), its
functionality, usability, and quality were not uniform among schools.

Keywords: Hand hygiene; Menstrual hygiene; Safe drinking Water; School children

1. Introduction

W ater is the most precious global commodity, with its myriad uses for drinking, recreation, sanitation,
hygiene, agriculture, and industry. However, one of the world’s most urgent issues is the lack of

safe water, sanitation, and hygiene. [1] Diseases related to inadequate water, sanitation, and hygiene are
a huge burden in developing countries. It is estimated that 88% of diarrheal disease is caused by unsafe
water supply and inadequate sanitation and hygiene. Over 801,000 children under the age of five die from
diarrhea every year, primarily in underdeveloped nations. [2] It is estimated that if everyone in the world had
access to a regulated piped water supply and sewage connection in their houses, Sustainable Development
Goals (SDGs) related to safe water supply and sanitation would be achieved, and 1863 million days of school
attendance would be gained due to less diarrheal illness. [2] Providing schools with clean drinking water,
more sanitary facilities, and hygiene instruction that promotes the formation of healthy behaviors for life are
some ways to do this. This strategic approach is Water, Sanitation, and Hygiene Education (WASH) in Schools.
Many children acquire some of the most crucial hygiene lessons in school, and for many of them, this is
where they first encounter cleanliness habits that may not be encouraged or possible at home. Schools provide
youngsters with a vibrant learning environment and act as catalysts for change. Children are future parents,
so everything they learn will be useful to them throughout the rest of their lives. If children are brought into
the development process as active participants, they can become change agents within their families and a
stimulus to community development. [3] In schools, WASH is captured in the Sustainable Development Goal
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(SDG) framework within three targets. The words "universal" and "for all" in WASH Objectives 6.1 and 6.2
draw attention to the necessity of extending WASH monitoring from the household level to non-household
contexts, like schools and healthcare facilities-target 4. A includes WASH in the school setting, explicitly,
with an indicator of the "proportion of schools with...(e) basic drinking water, (f) single-sex basic sanitation,
and (g) basic handwashing facilities. [4] An efficiently and effectively implemented WASH in Schools helps
fulfill the universal right to education and health and meets its role in achieving the SDGs, thereby increasing
access to primary education, reducing child mortality, advancing gender equality, and supporting national
interventions to establish equitable, sustainable access to safe water and basic sanitation services in schools.
[5] The 2011-12 District Information System for Education (DISE), India report highlighted that only 81.14%
of schools had separate toilets for boys, 84.48% for girls, and 94.45% of schools had drinking water facilities.
However, there is no mention of the existing services’ actual usage and functionality. For example, whether
the toilet is usable, locked, or defunct, whether it is cleaned regularly if a water source is usable, the purpose of
the source (for drinking or washing), distance from the source to the toilet, yield, and months when the source
is usable. Moreover, about 35% of children in India with disabilities remain out of Elementary school (DISE
2011-12), and the school drop rate amongst adolescent girls in India is as high as 63.5% due to lack of menstrual
hygiene facilities. (MoSPI, 2012). [6] On 14th August 2015, the GOI declared 100% sanitation coverage in all
schools in India. However, experiences from the field suggest that the construction of toilets alone may be
insufficient to end open defecation and promote hygiene behaviors. While water and toilet facilities may exist
in many schools, the functionality of such facilities and their sustained use by the student community must be
examined to understand if targets have been achieved. Therefore, it is important to consider the achievements
and key gaps regarding the availability, accessibility, functionality, usability, and quality of WASH standards in
schools. In this context, more research studies are needed to assess the above issues at schools in Gujarat and
India. Hence, this study aims to comprehensively understand and assess the implementation and functionality
of WASH in schools of the study city.

AIM

To get insight of WASH status in schools of the study city.

Objectives of The Study

• To assess the availability & functionality of WASH infrastructure and facilities in the schools.
• To assess WASH accessibility to students in the schools.
• To investigate the sanitation status in the schools.
• To assess menstrual hygiene status in schools.
• Comparing WASH status between government and non-government schools.

2. Materials And Methods

This study was conducted to get insight of water, sanitation and hygiene status in schools of the study
city.

Study design

• It was a Cross sectional study

Study setting

• Schools located in the Municipal corporation area of the study city

Study duration

• July 2019 to December 2020

Study participants

• Schools fulfilling the inclusion and exclusion criteria.
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Inclusion criteria

• Schools located in Municipal corporation area of the study city
• Secondary schools
• Co-educational schools
• School giving their consent

Exclusion criteria

• Schools located outside municipal corporation area.
• Only boys or only girl specific schools.
• Primary and pre-primary only schools.
• Schools not giving their consent.

3. Selection of study sample

In the study area, there were a total of 120 secondary schools. Of these, 39 were government or
government, and the rest were private or trust-funded schools (Non-government). Per our exclusion and
inclusion criteria, out of 39, 17 government schools were eligible for our study. Of all private schools (81)
located in the study area, 43 schools were eligible per our inclusion and exclusion criteria. Out of these, we
randomly selected 17 schools for comparison purposes. Therefore, all eligible government schools in the study
area were included in our study, which came to 17. Then, we took 17 schools randomly selected from eligible
non-government schools for comparison. Hence, 34 schools (17 government and 17 non-government) were
included in this study.

Study period and tools used for data collection

This study was done for 18 months, from July 2019 to December 2020. A pre-validated standard tool was
used as a questionnaire prepared by the WHO and UNICEF Joint monitoring program for WASH monitoring
in schools. Both quantitative tools (i.e., observational checklist of WASH infrastructure) and qualitative tools
(informal interviews with principals) were used for this purpose. Using a checklist, personal observations
were used to collect information regarding school water supply sources, the status of hand washing areas,
sanitation (toilets and urinals), and menstrual hygiene facilities at schools. Operational definitions for
words like available, improved, functional, etc, mentioned in the result section are the same as those of the
WHO/UNICEF JMP questionnaire. [4]

• Improved: An "improved" drinking water source is one that, by the nature of its construction, adequately
protects the source from outside contamination, particularly fecal matter

• Available : There is water from the main drinking water source available at the school on the day of the
survey or questionnaire.
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Data Processing and Analysis

The data was analysed using the MS Excel 2007 and appropriate test of significance like chi square and
Fischer exact test has been used at 95% confidence interval. The findings has been presented in tables and
graphs.

Ethical Clearance

The study was approved by institutional ethics committee (ECR/6/INST/GUJ/2013) with
ref.no.IEC/Certi/111/04/2019. In addition, informed consent from the sampled schools was sought.
Study was initiated after taking permission from district education officer.

4. Result

We took 34 schools in the study, of which 17 schools were run by government sector and 17 by private
sector. Schools had a total of 20197 students (8211-female, 11986-male) of which 111 were physically disabled
(62-girls and 49-boys). The number of teachers in all the schools was 1315. Student to teacher ratio was
better in non-government schools (13.09 students per teacher) than government schools (18.85 students per
teacher). The student to teacher ratio observed in both government and non-government schools was better
than student to teacher ratio at national level which is 27.44 students per teacher in 2017 according to UNESCO
institute for statistics. [7] Table 2 shows that the majority of schools, 70.58% (24), had piped water supply into
school buildings as the main source of drinking water. When asked about its scarcity, drinking water from the
main source is typically available throughout the school year in 67.64% of the studied schools. Only 50 % (17)
of the studied schools always took measures to make water safe to drink. 67.64% (23) of the schools had water
facilities accessible to physically disabled children.

Table 2. Assessment of hygiene component of WASH

Hygiene component of WASH Government Non-Government Total p value
Availability
Hand washing station available? Yes 11 (64.70%) 13 (76.47%) 24 0.70*No 6 (35.29%) 4 (23.53%) 10
Shop and water Both shop and water 7 (41.18%) 10 (58.82%) 17 0.65*Only water 4 (23.53%) 3 (17.65%) 7
Accessibility

Accessibility to hand washing stations To physically disabled 13 (76.47%) 15 (88.23%) 28 0.6*
To the youngest child 15 (88.23%) 16(94.11%) 31 1*

Hygiene taught in the schools Yes 15 (88.23%) 16(94.11%) 31 1*No 2 (11.7%) 1(5.89%) 3

As shown in Table 2, the majority of the studied schools (70.59%) had hand washing stations available,
with a higher proportion of non-government schools (76.47%) as compared to government schools (64.70%).
However, the availability of both shop and water was observed only in 50.00% of the schools while only water
was available for hand washing in 20.59% of the schools.

Table 3. Menstrual hygiene

Government n=17 (%) Non- Government n=17 (%) Total

Availability in private space for girls to manage menstrual hygiene?
Soap and water 3 (17.64%) 11 (64.71%) 14 0.01*

Df=1
Only water 12 (70.58%) 6 (35.29%) 18
Neither 2 (11.76%) 0 (0%) 2

Menstrual hygiene management facilities at school Covered bins for disposal of menstrual hygiene materials in girls’ toilets 6 (35.29%) 12 (70.58%) 18 0.08*
Disposal mechanisms for menstrual hygiene waste 2 (11.76%) 5 (29.41%) 7 0.3*

Table 3 shows that soap and water were available only in 41.17% of schools, while almost half of the
schools had only water in the private space for girls to manage menstrual hygiene. A significantly higher
proportion of non-government schools had availability of soap and water (64.71% Vs 17.64%). Covered bins
for disposal of menstrual hygiene materials in girls’ toilets were found only in 52.94% of the surveyed schools,
which includes a higher proportion of non-government schools (70.58%) than government schools (35.29%),
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and this difference is statistically significant. Disposal mechanisms could have been better in both types of
schools.

Table 4. Assessment of sanitation component of WASH

Government Non-government Total p value
Availability

Distribution of sanitation facilities as per type of schools
Schools having separate toilet facilities for both gender 17 (100%) 17 (100%) 34 (100%) 1
Schools having separate urinals for both gender 17 (100%) 17 (100%) 34 (100%) 1
Teachers having their own toilet and urinal facilities 13 (76.47) 17 (100%) 30 (88.23%) 0.04

Accessibility

Is there at least one usable toilet/latrine that is accessible to those with disability and younger children? To children with physical disabilities 12(70.58) 14 (82.35%) 26 (76.47%) 0.6
To younger children 17(100%) 17 (100) 22 (64.70%) 0.20*

Toilets constructed
Within school building 10 (58.82%) 17 (100%) 27 (79.41%) 0.007*
Outside building but on premises 7 (41.18%) 0 (0%) 7(20.59%)
Off premises 0 (0%) 0 (0%) 0 (0%)

Assessment of the distribution of toilet facilities shows that both government and private schools had
separate toilets and urinals for both sexes. Almost three-quarters of schools have access to handicap children
physically. All private schools has toilets located within the school buildings, while only 58.82% of government
schools have toilets located within the school buildings.

Figure 1. distribution of students load per toilet

5. Discussion

Individual health largely depends on adequate safe drinking water, sanitation, and hygiene. In
developing countries like India, diseases related to inadequate water, sanitation, and hygiene are a huge
burden. It is observed that lack of access to WASH services negatively affects children’s health. Therefore,
this study will be useful in highlighting the current state of WASH services in secondary schools, including
government and non-government. In our study, almost three-fourths (70.58%) of studied schools had piped
water into school building as the main source of drinking water, which include a higher proportion of
non-government schools (94.11%) as compared to government schools (47.05%). This means almost half of
the government schools had drinking water outside the building, which may affect water quality, usability,
and acceptability among students. A similar result was observed in a cross-sectional study done by Rashmi
hullalli et al. [8] in rural schools of Vijayapur district, Karnataka, India, where Majority (72%) of the schools had
piped water supply as their source of water. A study by WaterAid [9]to assess the Status of School WASH two
years after the Swachh Vidyalaya Abhiyan in 9 states of India reveals a different picture where they found that
the primary source of water, including drinking water, in all nine states was a hand pump, followed by piped
water supply and tube wells. This difference could be due to the inclusion of mainly poor states in the study
done by WaterAid India [9]. In our study, we found that drinking water was accessible to disabled students
in 23 schools out of 34 (67.64%) surveyed schools; this finding, if looked at as a whole, is better as compared
to a study done by Rashmi Hullalli et al. [8] which found that none of the schools had water facilities that are
accessible to physically disabled children. However, we still have to do a lot to improve accessibility as 40% (7)
of the government schools and one-fourth (4) of non-government schools had water sources available to the
site, directly inaccessible to children with physical disabilities. It may hamper the health of these children as
they are bound to bring drinking water bottles with them, which can lead to increased infection due to possible
contamination of bottles or bottles that may not fulfill daily water requirements, leading to dehydration-related
complications, mainly in summer. In our study 14.7% of the schools never do anything to make water safe to
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drink; a similar finding was observed in a study done by WaterAid India, 2016 [9] in which they found that
14.2% of schools still needed access to safe drinking water. These findings suggest that the mere availability
of water sources could not guarantee safe drinking water for the children. Therefore, accessibility and quality
issues can ultimately affect school attendance as well.

Burton et al. (2011). [10] show that handwashing with plain water and soap reduced bacterial load by
8%. In our study, out of the total studied schools,70.59% of schools had hand washing stations available.
However, the availability of both shop and water was observed only in 50.00% of the schools, which is an
issue of concern since the availability of soap and water at the hygiene status is important for better health and
for inculcating good hygiene practices among children. Lack of it may lead to an ignorant attitude regarding
the importance of hand washing among children. Although our result is better as compared to findings of an
assessment conducted in 540 schools in nine states in India Source: U-DISE, 2013-14, NUEPA, New Delhi [6]
which reveal that only (51%) of the schools had a designated handwashing space and only 12% of schools had
soap/detergent available at the handwashing space. This difference might be because this study considered
poor states, and also, this was conducted a decade ago before watching Vidyalaya Abhiyan.

Menstrual hygiene is another topic that is more crucial but is undermined in India. Generally, if a female
begins to practice good menstrual hygiene during adolescence, she will continue. The irony of the problem is
that, even if girls wish to practice menstrual hygiene, it is less effective to teach girls the value of menstruation
hygiene if schools need more infrastructure and resources for it. As evident from our study, only half (52.94%)
of the schools have covered bins for disposal of menstrual hygiene materials in girls’ toilets, which includes
a higher proportion of non-government schools (70.58%) than government schools (35.29%) and this result
is comparable to a survey in India by WHO/UNICEF JOINT MONITORING PROGRAMME FOR WATER
SUPPLY, SANITATION, AND HYGIENE[4] which shows that the proportion of schools with bins with lids
for the disposal of sanitary materials varies widely across states in India, from 98% in Chandigarh to 36% in
Chhattisgarh.

We found that in private space to manage menstrual hygiene, soap and water were available only in
approximately 17% (3) of government and 64% (11) of non-government schools. Another concerning finding
is that only 20.58% of schools had menstrual hygiene disposal systems, comparable to WaterAid India’s 2016
assessment [9] of school WASH infrastructure and hygiene behaviors in nine states. The above findings are
a burning concern as the lack of proper menstrual hygiene facilities in schools impacts not only the school
attendance of girls during menstruation but also the acceptability of the designated place to practice menstrual
hygiene.

Core sanitation questions assess the availability of separate toilets and urinals for both genders. In our
study, all schools had separate toilets and urinals. However, only 88.23% of the schools had separate toilets
and urinal facilities for the teachers, which included 100% non-government schools and 76.47% of government
schools. A similar result was obtained for toilet facilities from a study by Hullalli R et al. [8] in Karnataka,
which revealed that all the schools (100%) had toilet facilities. However, the result for the availability of urinal
facilities differs from our study as it found that only (42.8%) of schools had urinals. A study by Egbinola et
al. in secondary schools in Ibadan, Nigeria [11] found that 30 percent of the surveyed schools had no toilets.
An assessment of school WASH Infrastructure and hygiene behaviors in nine states by WaterAid India, 2016
[9] revealed that almost all schools assessed - 95% were found to have toilet facilities, and Separate toilets for
teachers were found in 28% of the schools only. Our result is better in terms of availability than the above
study. It might be because we have included only those schools located in urban areas.

Accessibility of toilets to younger children and the physically challenged is as essential as its availability.
Almost three-fourths of all the schools surveyed in the present study (76.47) have at least one usable
toilet/latrine that is accessible to children with physical disabilities. For younger children, all the schools
had at least one usable toilet/latrine accessible to them. Our result shows a far better picture than what was
revealed by studies like WaterAid India 2016 [9], which shows that Separate toilets for children with special
needs (CWSN) were found only in 32% of schools, P. Antwi-Agyei et al. in Tanzania [12] which reveal that the
Majority of the schools (74%) had no facilities accessible to students with physical disabilities and Hullalli R et
al.[8] which reveals that no school had a toilet facility that was accessible to students with physical disabilities.

General accessibility to toilets depends not only on structural components but also on distance from the
classroom. In the assessment of this component, we found that while toilets were constructed within school
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buildings in all private schools, 41% of the government schools had toilets built outside the school building,
though within premises. This may affect the acceptability, accessibility, and usability of toilets.

In our study, 73.52% of schools had adequate toilets per student, including a higher proportion of
non-government schools (82.35% ) compared to government schools (64.71%). A higher load of students per
toilet can hinder the usability and attitude of students regarding toilet use and sanitation. As per WHO WASH
guideline [13], adequate distribution of toilets as per gender is one per 25 girls and one toilet plus one urinal (or
50 cm of urinal wall) per 50 boys, and as per Swachh Vidyalaya - The Essential Elements guidelines for Indian
schools [6], adequate distribution of toilets per student is one unit for every 40 students. While availability
norms for toilets and urinals are almost synchronous with WHO and swachh vidayalaya’s norms, the real
picture is quite different. The mere presence of a structural component couldn’t guarantee adequate sanitation
facilities, but its functionality and usability do. Hence, assessment in terms of functionality and usability is of
utmost importance to see the actual load on toilets. As no studies have assessed these components, we found
that in both government and non-government schools, norms for boys are met (1 usable toilet for 48 and 39
boys, respectively). However, for girls, only private schools fulfilled the norms (1 usable toilet per 21 girls).
Government schools need to catch up to the norms, with (1 usable toilet per 43 girls). This picture might be
worse in schools in rural areas. Therefore, monitoring and evaluation in terms of usability may give a more
accurate picture of the ground-level realities of WASH in schools.

6. Conclusion

Our findings revealed that while the structural component of WASH like availability of safe water
source, hand washing station, and toilets are satisfactory as compared to findings from other studies in both
government and non-government schools; the quality, accessibility, functionality and usability component
of WASH like accessibility to drinking water, schools doing any process to make water safe, presence of
both water and soap at the hand washing stations, load on functional and usable toilets are not uniform
among schools with slightly better findings in non-government schools as compared to government schools.
Moreover, both type of school lack in one or the other component of adequate menstrual hygiene management
which is a matter of concern. Hence, school’s WASH facility clearly falls short of standards.

Recommendations

As these findings are from an urban area of one of the developed states of India, we could only imagine
the dire scenario of rural areas and other areas of poor states. Therefore, nation-wide assessment is needed to
get current real picture of WASH status in schools as recent Covid pandemic and other WASH related diseases
have clearly highlighted its importance in transmission, prevention and control of these diseases. Enabling
WASH facilities need to be strengthen at the school level so that it can be inculcated in the community at
large since children are agent of change as they are future parents and connecting link between school and
community. To address these issues, not only a micro-scale policy for schools is required but also its monitoring
and evaluation (M&E) is of utmost importance. Also the focus of M&E should be shifted from mere building
and fulfilling the structural norms to its actual accessibility, functionality and usability.
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