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Relevance of the research
Providing safe water, sanitation and hygiene (WASH) practices play a crucial role in determining human well-being, quality of life and dignity [Maes et al., 2019]. Lack of reliable access to water, sanitation and hygienic conditions remains a significant public health challenge [Wolf et al., 2014]. Improved water and sanitation infrastructure reduces waterborne and other diseases [Bekturganov et al., 2016]. Even the COVID-19 pandemic emphasized the importance of basic hygiene - regular hand washing [Alzyood et al., 2020].
The global community has set measurable Sustainable Development Goals (SDGs). Goal 3 is one of the most important, aimed at improving populations' overall health and well-being, including reducing WASH-related mortality (3.9.2 points). SDG 4 calls for access to quality education, ensuring educational institutions have the necessary facilities, including drinking water and sanitation (4a point). SDG 6 is fully dedicated to ensuring availability and sustainable water supply and sanitation management for all [Resolution adopted by the General Assembly on July 6 2017 № 71/313. Work of the Statistical Commission pertaining to the 2030 Agenda for Sustainable Development].
[bookmark: _GoBack]To assess and monitor compliance with these goals, the World Health Organization (WHO) and the United Nations Economic Commission for Europe (UNECE) have developed the Joint Monitoring Programme (JMP), collecting data on water supply, sanitation and hygiene in different countries [https://washdata.org/].
Ensuring access to water and sanitation services in educational institutions becomes an inalienable right of every child to ensure their health and education are in line with the SDGs. To manage these services effectively in our Republic, data on the current situation in school institutions are needed to determine specific measures and their scope. Currently, these data are not available, and the results of previously conducted similar studies are no longer relevant. This becomes an obstacle to the protection of children's rights in the context of educational institutions. This has a negative impact on children's health and school attendance, given the long time students spend in educational institutions [Jasper et al., 2012]. Therefore, schools play an essential role in shaping children's knowledge, attitudes, behavior and health, making them critical institutions for teaching life skills [Huang et al., 2013].
The research aim was to assess the access to water, sanitation and hygiene in schools to develop recommendations for improving sanitation and hygiene conditions in schools.
The following research objectives were set to achieve the aim of the research:
1. 	To study the current state and prospects of the development of water, sanitation and hygiene in schools in Kazakhstan and abroad;
2. 	To analyze the epidemiological situation on acute intestinal infections (AII) and viral hepatitis A (VHA) in Kazakhstan and Karaganda region.
3. 	To assess the access to WASH and satisfaction of students with WASH services in schools;
4. 	To identify factors affecting the students' hygienic behavior;
5. 	To develop recommendations to improve access and satisfaction with WASH services in schools.

The scientific novelty lies in using a comprehensive approach to data collection and analysis of the availability of drinking water, sanitation and hygiene services in schools and assessing pupils' and administration's satisfaction with WASH services. The study includes an analysis of the epidemiological situation in Kazakhstan and Karaganda region related to the spread of infectious diseases potentially dependent on WASH service provision. Factors influencing the hygienic behavior of students in different types of settlements were studied for the first time. Recommendations on improving accessibility to WASH facilities in schools, as well as training programs of courses for school students that contribute to the formation of hygienic knowledge and skills for the first time.
Theoretical significance of the research. The results of the study of hygienic behavior of school students and the factors influencing it can serve as a theoretical basis for the development of teaching strategies, lay the foundation for the creation of curricula to improve hygiene education, contribute to the development of long-term initiatives that promote sustainable changes in the behavior of school students. Approaches to studying and assessing the quality of water supply and sanitation systems in educational institutions are proposed.
Practical significance of the research. Conclusions and recommendations formulated in the work can be used in the work of educational authorities, school administrations, and school teachers to develop strategies and improve activities aimed at the formation of a safe and healthy learning environment to preserve and promote the health of students, which, in turn, will have a positive impact on the learning process and general well-being of students.
The study results can raise awareness among parents, school administration, community and students about the importance of WASH in schools. Recommendations on conducting special educational courses can be applied to improve the hygiene literacy of students and the formation of correct hygienic habits and skills among them. In addition, the recommendations on monitoring can be used in the work of school administration and teachers.
The study results are used in educational organisations' activities: specialized lyceum boarding school "Daryn", a secondary school named after Zh. Akbaeva, special lyceum boarding school named after Zhambyl.
The main points to be defended:
1. Students in rural schools are insufficiently provided with drinking water, sanitation and hygiene facilities.
2. The incidence of AII and VHA in Kazakhstan and the Karaganda region for the last 10 years tended to decrease.
3.	Urban schools have centralized drinking water supply and sewerage, but hygiene facilities are insufficient.
4. 	Hygienic behavior of students depends on the extent to which schools provide WASH services, the age of students, and the quality of hygienic education.
Publications. On the subject of the dissertation research published 7 scientific papers, among which 2 articles in journals indexed by bases Scopus (77%, 1-quartile), Web of Science (Clarivate Analytics, IF = 4.61), 1 article in the editions recommended by the Committee for Quality Assurance in the Sphere of Education of the Ministry of Education of the Republic of Kazakhstan. 1 thesis in the collection of foreign conferences indexed by Web of Science (Clarivate Analytics, IF=4.4). 3 certificates of state registration of rights to the object of copyright of the Republic of Kazakhstan 3 acts of introduction of the study's results in the work of educational organizations were received.
Materials and methods
The study was conducted in Karaganda region. The local educational organization of the Karaganda region approved the questionnaire. Before distributing the electronic questionnaire, this questionnaire was checked for the adequacy of the questions so that the questions do not infringe on students. It was anonymous, and students were aware of free choice to participate in the study. The right of respondents to refuse participation in the survey was respected.
Epidemiological, analytical and statistical studies were conducted in Kazakhstan and Karaganda region from 2011 to 2021 to identify trends in morbidity for WASH-related health problems. The annual statistical report "Population Health and healthcare organizations' Performance in the RK" was used for retrospective secondary data analysis.
A cross-sectional design study was conducted to assess the access to WASH at schools and students' satisfaction with WASH services. Sociological and statistical research methods were used (Figure 1).


Figure 1. Research methods for the third task.

To assess the access to WASH in schools, the survey employed three distinct data-gathering methods: a questionnaire administered to administrative personnel, a questionnaire distributed to parents, and a method of observation. The purpose of cross-checking the data is to capture different facets of WASH services and different points of view on them, allowing a more realistic look at possible problems. The results of this study were included in the National Center for Public Health's report on the "Childhood Obesity Surveillance Initiative study and the baseline assessment of access to Water, Sanitation and Hygiene (WASH) in schools", funded by the World Health Organization and the United Nations Children's Fund (UNICEF).
An online questionnaire was used online to assess the students' satisfaction with WASH services. A questionnaire for students is required to show their views on implementing water, sanitation and hygiene programs in schools and their level of satisfaction with the services available. Analyzing students' responses expand the perspective on understanding whether WASH facilities are acceptable and what other challenges lie ahead to create a more comfortable student environment. 
The data were analyzed using the IBM SPSS Statistics (Statistical Package for the Social Sciences) version 26.0 for Macintosh. The data collected for this study were processed and analyzed using descriptive frequency analysis. For categorical variables, the data are given as absolute and relative numbers. For qualitative data, the significance of differences in the groups was determined by calculating the Pearson's Chi-square test (χ2).
Multiple logistic regression was applied to control for possible associated factors and examine the effect variation between identified risk factors. The critical significance level for group differences was set at p<0.05. The measure of association was the odds ratio. 95 CIs to measure the strength of association were used.
Findings:
· According to the WASH JMP, 13% of the world's schools lack sanitation and 25% lack water and handwashing facilities. In 2021, 288 million children did not have access to drinking water. The 2020 National Report on the Status and Development of the Education System of the RK notes that not all schools have equal access to water, sanitation and hygiene. Access to drinking water, sanitation and hygiene remains difficult in rural areas. Moreover, the national project "Quality Education - Educated Nation" sets the task to create comfortable conditions for students in educational organizations by December 2025, including the provision of drinking water, sanitation and hygiene
· In Karaganda region, the incidence of AII among children under 14 years old in 2021 decreased to 18% (177.43 per 100,000) compared to 2011 (216.14 per 100,000). The lowest incidence is registered in 2020 - 151.31 per 100,000. In Karaganda region, the incidence of VHA among children 15-18 years old in 2021 decreased by 4.2 times compared to 2011. Among children under 14 years of age, the average incidence of AII in the Republic decreased 2.5 times (346.05 per 100,000 children in 2011 and 134.96 per 100,000 children in 2021). On average in Kazakhstan, the incidence of VHA among children 15-18 years old for the same period decreased 17.4 times (26.8 in 2011 and 1.54 in 2021).
· According to the JMP hierarchical service ladder, all surveyed schools have a «basic level» of water supply, five schools have a «limited level» of sanitation, and two schools have a «limited level» of hygiene. 57.9% of surveyed school students expressed that there is no free access to drinking water in their schools. 54% of rural school students and 57% of urban school students indicated that that there's no toilet paper in the toilets. Only half of the pupils responded that they always have soap for hand washing at school and can use drying facilities after handwashing.
· The following factors have been found to influence hygiene behavior, particularly the lack of handwashing skills: settlement type (OR of rural school = 1.70), gender (OR of male 1.52) and absence of talks on the importance of hygiene (OR=1.38). Violation drinking water regime at school was linked to incidents like school location (OR of rural school = 1.35), not having water for drinking (OR=1.41), having to pay for water (OR=1.22), having a negative view of water (OR=0.67), drinking water points being far away (OR=0.76), drinking water points being crowded (OR=0.65), being able to drink water at certain times (OR=3.15), and talking about how important it is to drink water (OR=1.38). Students' refusal to use the school toilet was influenced by the school's location (OR = 1.89), the absence of an unpleasant smell (OR = 0.60), the light being on only sometimes (OR = 1.45), thinking toilets were awful (OR = 2.72), going to the toilet depends on the teacher (OR = 2.54), and not talking about toilet hygiene (OR = 1.27).
· Recommendations for improving access to water, sanitation, and hygiene services in schools include conducting a comprehensive needs assessment, developing a policy and action plan, and introducing a WASH elective into the curriculum. A syllabus for the optional course "Water, Sanitation and Hygiene" for secondary general education students has been developed.
Practical recommendations
· Implementing a systems approach to water, sanitation and hygiene (WASH) in schools requires comprehensive consideration of all aspects, including functionality, accessibility, privacy, security, quality of service and more. To successfully implement a systemic sustainable approach, schools need to collaborate with stakeholders, conduct a needs assessment, develop a policy and action plan, integrate learning into the curriculum, improve infrastructure, and promote student behavior change.
· To introduce an elective course "Water, Sanitation and Hygiene" to improve hygiene education in schools. The aim of the course is to lay a solid foundation of knowledge about the need for access to safe water and proper sanitation to preserve and promote health and prevent diseases, and to develop the necessary skills of personal and public hygiene. During the course, students should learn to distinguish between different water sources, understand the importance of following sanitary norms and rules in maintaining public health, realize the importance of personal hygiene aspects and learn proper hand washing techniques and observe them in everyday life.
· Monitoring and evaluating progress on water, sanitation and hygiene (WASH) through student questionnaires, observation and school administration surveys. Questionnaires provide feedback and student opinion on WASH services, which helps to improve them and instill a culture of accountability. Observation, in turn, helps to keep sanitation facilities clean and functional, as well as early identification of problems. Utilizing questionnaires with the school administration as a way of self-evaluating the school. In this way, the school administration can evaluate how well their WASH efforts are working. School leadership can create a culture of accountability and continuous improvement through this self-evaluation process. Monitoring and evaluation not only improve access to WASH services but also helps with hygiene practices and ensure the long-term viability of the WASH program.
· To make changes and additions to the Order of the Minister of Health of the Republic of Kazakhstan from August 5, 2021, № KR MOH-76 "On approval of the Sanitary Rules "Sanitary and epidemiological requirements for educational facilities":
1. To add Chapter 3, paragraph 30: Determine the minimum number of drinking points for students according to student population, and provide disposable cups.
2. To add Chapter 4, paragraph 65: Include monitoring of WASH infrastructure in the internal inspection plan to assess the existing WASH environment to identify areas requiring change.
3. To add Chapter 4, paragraph 65: Ensure that standard operating procedures (SOPs) are in place for the maintenance and cleaning of WASH sites and the provision of consumable sanitation supplies.
4. To add paragraph 38 of Chapter 5: provide special equipment and sanitary appliances of appropriate size and height to meet the hygienic needs of junior high school students and people with disabilities.
5. To add Chapter 8, paragraph 92: Ensure that toilet paper is available at all times in the sanitary facilities.
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third phase


access to WASH (9 schools)


administration questionnaire (9 school administrative staffs)


observation (9 school observations)


satisfaction with WASH services (9, 11 grade students)


on-line questionnaire for students (3980 students)


parent questionnaire (443 parents of 2 and 3 grade students)


to ascertain parental perspectives regarding the execution of WASH initiatives, as well as to gauge their overall satisfaction with the services provided to their children.


to obtain comprehensive evaluation, which encompasses all aspects of WASH conditions within educational institutions.


to gather information expected requirements regard to the provision of WASH services, as well as their overall comprehension of the significance of this domain


to express their perspectives regarding the implementation of WASH programs, as well as their degree of satisfaction with the provided services.


































