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Abstract
It is very rightly said that abode of a health mind is always a healthy body. To maintain good health the most basic requirement

however is to have a clean and safe environment. In spite of the widespread use of water purifiers and filtration devices majority
people do not have access to clean water for drinking, cleaning and washing. School and college going students mostly have improper

eating habits and mostly do not practice proper sanitization. Therefore, they are most prone to infections and if we inculcate the
habits of properly washing, sanitization and use of clean and safe water in this age group it will lead to the development of healthier

youth population. Clean and safe environment is therefore every child’s birth right. Children who follow good hygiene practices have
a healthy life and subsequently develop a robust constitution.

WASH stands for universal access to water, sanitation and hygiene which is a programme initiated by UNICEF that has a profound

socio-economic impact. After the COVID pandemic struck a lot of awareness was propagated regarding the importance of hand hygiene, despite that three billion people worldwide, that includes millions of school-going children, have no access to hand washing
facilities with soap water. The most vulnerable and affected are those living in rural areas, urban slums, disaster-prone areas and

belonging to low socio income countries. This awareness is of utmost importance in COVID era since COVID infection spreads in three

different ways, by contaminated person, by contaminated air and by contaminated objects. To curtail the spread of infection spread

by contaminated objects it is very essential to practice proper sanitization and hand hygiene. Water, sanitation and hygiene practices
play an important role in the prevention and transmission of many communicable diseases. In the wake of COVID-19 it is important
that these practices be maintained along with proper food safety and sanitation procedures to prevent the spread of illness.

Water is the main cause of various communicable diseases. There are 4 types of water related diseases namely, water borne, water

washed, water based and water related vector borne. Water related diseases are those diseases that spread by contaminated water
like typhoid, water watershed diseases are those diseases that are spread by not following proper sanitization and hygiene like worm
infestation, water based diseases are those that propagate by pathogens based in water like schistosomiasis whereas vector borne
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diseases like dengue are cultivated near dirty and unsterile water bodies. By following proper methods of sanitisation and keep-

ing self as well as the surroundings clean a good number of these diseases can be nipped in the bud. Provision of clean water for

drinking and bathing will not solely prevent infection if proper sanitization techniques are not followed. Therefore, importance of
washing and staying clean is of utmost importance for a healthy living. Hygiene and sanitation is specifically important for girls

because they are highly susceptible to catch infections such as urinary tract infection and other genital infections. If women follow
proper hygiene and they are provided safe access to clean water infections and death amongst infants and mothers will come down

by one fourth of their actual number. Females who are mostly involved in cleaning and sanitization of their houses should specifically
be made more aware of these practices in order to have a healthy family life. Therefore, this study in young college going females is a
means to gauge the quality of basic awareness of hygiene practices in the community.
Keywords: WASH; Food Safety; Hygiene and Sanitation

Introduction

While improving water quality is vital to avert the transmission

The WASH Programme initiated by UNICEF shows that clean

of diarrhea and other diseases, improving the accessibility and

services for households, schools and healthcare facilities are es-

malnutrition and remains a leading global cause of child deaths.

water and good hygiene practices are essential for the survival and

development of children. Adequate water, sanitation and hygiene
sential to prevent the spread of infectious diseases including CO-

VID-19. The low levels of coverage of these basic services in many

parts of the world reflect considerable inequalities between and
within countries and play a role in the vulnerability of these populations to the pandemic [1].

WASH ensures the provision of safe water, sanitation and hy-

giene in schools and communities to establish improved health,

boost education achievement and also promote gender equity
which has a positive impact on society [2]. According to the Unit-

ed Nations’ sustainable development goals for water and health,

health and well-being are influenced by access and quality to safe
drinking water, waste water treatment and hygiene practices and
settings [3]. In India, it was found that the water supply coverage

was not as good as the figures showed and the national sanitation

efforts continue to fall short of the target even after almost six

decades of efforts to eradicate open defecation [4]. Less than 50
per cent of the population in India has access to safely managed
drinking water. Chemical contamination of water, mainly through

fluoride and arsenic, is present in 1.96 million dwellings. Moreover,

two-thirds of India’s 718 districts are affected by extreme water
depletion, and the current lack of planning for water safety and security is a major concern [5].

availability of drinking water is also important. Inadequate sanita-

tion is closely associated with diarrheal diseases, which worsens
While access to a hygienic toilet facility is essential for reducing
the transmission of pathogens, it is equally important to ensure

safe disposal of the excreta produced. Sharing of sanitation facilities is also an important consideration given the negative impacts

on dignity, privacy and personal safety, especially for women and
girls. Hand washing with water and soap is among the most cost-

effective interventions for reducing the transmission of diseases
and has been identified as the top priority for hygiene monitoring [5]. In addition to safe drinking water and sanitation, unsafe

food also poses universal health threats. A vicious cycle of diarrhea
and malnutrition is created due to unsafe food, endangering the

nutritional status of the most vulnerable population. A large percentage of food borne disease incidents are caused by foods that
are improperly prepared or mishandled in food service establish-

ments, at home, or at markets. Adopting basic hygienic practices
when buying, selling and preparing food is not understood by all
food handlers and consumers to protect their health and that of the
wider community [6].

It is necessary that college students be educated to obtain use-

ful knowledge about food hygiene and conduct proper personal

food sanitation in their daily life [7]. In the wake of COVID 19, it has
become very important to maintain good hygiene and sanitation

practices. Thus, this study was conducted to check the knowledge
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of female college students about food safety and the knowledge,

practice of the WASH programme related to water, sanitation and
hygiene as they play an important role in the family by bridging the
generation gap between young children and parents.

Materials and Methods

A cross-sectional study was carried out to assess the knowledge

of WASH, sanitation and Food safety practices among female College students in four different states namely Uttar Pradesh, Andhra

Pradesh, Karnataka and Tamil Nadu. Data was collected from 124
subjects using a structured questionnaire after which statistical
analysis was carried out in Microsoft Excel.

Taking about the first component of WASH that is water it was

found that 55.6% of the subjects used mineral water for their daily

Figure 1: Main source of drinking water.
It is important that water to be consumed be purified before

consumption of which 60.5% of the subjects filtered their water

consumption. In the present study, shown in figure 2, it was found

jects had knowledge about vermicomposting, but did not practice

purchased the drinking water from outside. Among those who

before usage. In view sanitization practices it was inferred that

91.1% disposed garbage using municipal bins. 95.9% of the sub-

it. Whereas, Hand washing was practised in 54.8% of the subjects

who were washing their hands 10-15 times a day. In terms of coking practices only 61.8% of the subjects acknowledged the practice

of cooking food at the right temperature to kill all infectious microorganisms. The main factors associated with improved sanitation

and hygiene status were observed to be the availability of water,
socio-economic status and the knowledge of improved hygiene
practices.

Results

A total of 124 female students participated voluntarily in the

that 60.5% of the subjects filtered the water before consumption,
29.8% of the subjects boiled the water and 9.7% of the subjects
used purification techniques, 62.3% of the subjects of the subjects

used an RO for filtration of the water, while 31.6% of the subjects
used filters that were a combination of filters such as Ro, Ion exchange, activated carbon and UV. Ceramic and bio sand household

water filters were found to be most effective as having the great-

est potential to become widely used and sustainable for improving

household water quality to reduce waterborne disease and death
[8]. Boiling is another method which had been effectively proved in
reducing contamination in water [9].

study by filling out the questionnaire. The age of the subjects

ranged between 18 to 22 years. the mean age of the subjects was 20
years. In spite of the fact that all the participants were college stu-

dents, 23.4% of the subjects did not have any knowledge of WASH

practices or had even heard about it. The present study, in figure 1
shows that majority of the participants (55.6%) used mineral water while participants who used tanker water was very minimum.
When mineral water was used for drinking by their families, main

source of water for other purposes such as cooking and washing
was 45.5% well/borewell, 43.1% municipal water, 8.9% tanker.
23.6% of the subjects said that water was not always available from

the main water source, while 76.4% of the subjects said that water
was always available.

Figure 2: Methods of drinking water purification.
Sanitation research focuses primarily on containing human

waste and preventing disease [10]. Open defecation is still common

in many places in India [11], therefore faced with a massive shortfall in meeting sanitation targets, some governments have imple-
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mented campaigns that use subsidies focused on latrine construction to overcome income constraints and rapidly expand coverage
[12]. In the present study, 85.4% of the subjects used flush/pour
latrines, and a small percentage of subjects used dry pit latrines

and composting toilets. 87.9% of the subjects stated that the toilet facilities were located inside the house while for 11.3% of the

subjects it was located outside the house but inside the compound.

A huge accumulation of domestic waste has caused serious en-

vironmental contamination in rural areas of developing countries

[13]. In this study, 91.1% of the subjects disposed their garbage in
municipal waste bins while 8.1% of the subjects used other meth-

Figure 3: Frequency of hand washing.

ods of waste disposal such as throwing it in street corners and
vacant lots. On the knowledge about the colour codes of public

dustbins, 80.6% of the subjects displayed basic knowledge about
segregating and using appropriate waste bins for bio degradable

and non bio degradable waste. When asked about a good way to

manage household waste produced in our homes, 75.4% of the

subjects said composting, while 21.3% of the subjects answered
landfills. Proper education of the public, the provision of more

communal trash bins, and the collection of waste by private contractors could help prevent exposing the public in municipalities
to diseases [14].

Food waste, among the organic wastes, is one of the most prom-

ising substrates to be used as a renewable resource [15]. In the
current study, though a majority, 95.9% of the subjects had knowledge about vermicomposting, it was not actively practiced in their
homes.

Another important aspect of sanitation and hygiene is hand

washing with soap, as it has been shown to reduce risk of leading

causes of child mortality [16]. In the present study, figure 3 shows
that 54.8% of the subjects said that they washed their hands atleast

10 - 15 times a day, 37.9% of the subjects said they washed their

hands every hour or more, 7.3% of the subjects said they washed
their hands less than 5 times a day.

In the current study, 67.7% of the subjects said that the mini-

with adequate knowledge of proper hygiene were more likely to
have clean clothes and have a lower risk of parasitic infections [17]

students with proper hand-washing behavior were less likely to report previous-month gastrointestinal symptoms [18].

College students are one of the most at-risk population groups

for food poisoning, due to risky food safety behaviours. Knowledge

seems to be an important factor in shaping the attitude of students
regarding general and bacterial safety. Ethnicity plays a role in how

people view the politics of food safety, and the safety of organic
foods [19]. Therefore, a more systematic and targeted education on

food safety is necessary for the age group of adolescents and young
adults [20]. Testing their knowledge about food safety in the present study, 95.2% of the subjects said that fresh fruit and vegetables

should be washed under running water thoroughly before consumption, while the rest did not know about this. 8.1% of the sub-

jects said it was safe to use soap, detergent, sanitizer to clean fruit
and vegetables, 91.9% of the subjects said it wasn’t safe. 91.9% of
the subjects knew that fresh fruit and vegetables should be kept

separate from raw meat, poultry, seafood and eggs while storage
to prevent contamination, 8.1% of the subjects did not know this.

A seen in figure 4, in the present study, 61.8% of the subjects

mum time for scrubbing one’s hands to get rid of germs was 20 sec-

said that cooking to a safe temperature was the best way to com-

correct techniques and adequate times for hand washing results

washing.

onds, 26.6% of the subjects said 10 seconds. 65.3% of the subjects

also used hand sanitizers frequently while 34.7% did not. Using
in many benefits and prevention of many diseases such as students

pletely destroy the microorganisms present in food, 29.3% of the

subjects said soaking in salt water and 8.9% of the subjects said
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The study showed that thought many participants used min-

eral water for consumption, some used water from sources such as
borewell and tankers. Kundu (2018) stated that the water quality

deterioration from the source to the point of consumption was significant and therefore necessitated effective interventions in collection, transport, storage and extraction practices when hand wa-

ter contact was likely to occur [26]. The study also found that clean
source water did not guarantee safe water at the point of consumption. Ensuring access to safe and sufficient water and sanitation
Figure 4: Methods of microorganism destruction.
39.8% of the subjects said that it was important of refrigerate

food within half an hour of preparation, 35.8% of the subjects said

within one hour and 24.4% of the subjects said within two hours.
There is a disconnection between middle school students' food
safety knowledge, perceptions, and behaviours. A need for relevant
and motivating food safety education exists in this group [21].

Discussion

This study provides a baseline information to show the need

for interventions to improve access to clean water, sanitation facili-

ties and hygiene behaviours (WASH) represent key opportunities

to improve child health and well-being by preventing the spread
of infectious disease and improving nutritional status [22]. Water,
sanitation and hygiene interventions in schools focusing on opera-

tion and maintenance showed potential to improve toilet usability

[23]. In a study conducted on school-based intervention survey on
water, sanitation, and hygiene in the Philippines, it was found that

this school-based WASH program appeared to increase knowledge

and hygiene behaviours of school students, reduce absences due
to diarrhoea, and increase hand washing at critical times among

household members [24]. Safe drinking water is recognised as a
human right is very essential for human welfare, health and pro-

ductivity. Chemical and Physical contaminants such as human or

animal faeces containing pathogens may contaminate drinking water causing harmful effects on health. Instances such as the Nitrate

contamination in ground water of some rural areas of Rajasthan indicate that the consumption of such water may pose serious health
hazardous in local residents [25].

and hygiene promotion in schools has great potential to improve
health and education and to contribute to inclusion and equity, yet

delivering school-based WASH intervention does not guarantee
good outcomes. While further rigorous research will be of value,

political will and effective interventions with high program fidelity
are also key [27].

An important reason for contamination of water at the source

is because of the improper disposal of domestic waste. According
to a study conducted by Addo., et al. (2017) it was revealed that

there is no proper management of domestic waste except in few

households that segregate waste. Female respondents were less
likely to practice waste management [28]. Considering the low
waste management practice among households, there is a need for

improved policy and enhanced education on proper waste management practice among households. The findings of the present

study corresponds to the findings of Yoada (2014), which showed
that showed that 61.0% of the subjects of the subjects of the house-

holds disposed of their waste at community bins or had waste
picked up at their homes by private contractors [29]. The remaining 39.0% of the subjects of the subjects disposed of their waste
in gutters, streets, holes and nearby bushes resulting in blockages

in water flow especially during rainy season. Some of the barriers

to appropriate waste disposal included lack of private location for
disposal of menstrual hygiene products, limited options for formal

trash collection and disposal, and the use of plastic bags for dispos-

ing children's feces [30]. Garg., et al. (2012) indicated that Food Industry Sludges may be converted into good quality manure by ver-

micomposting if spiked with other organic wastes in appropriate
quantities [31]. Adi and Noor (2009) stated that coffee grounds can

be decomposed through vermicomposting and help to enhance the

quality of vermicompost produced rather than sole use of kitchen
waste in vermicomposting [32].
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Sanitation has been shown to improve drastically when hand-

awareness campaigns should be developed to better inform young

be lacking in many age groups such as adolescents [33], mothers

other sources, it was found that the students were much informed

washing has been implemented in the community, however, knowl-

edge about correct techniques of handwashing has been found to

[34] and school students [35]. According to Rabbi and Dey (2013),
socio-economic factors including education of household head and
respondent, water availability and access to media have strong
positive association with hand washing with soap [36]. Gap be-

tween knowledge and practice still persists in hand washing practices. Long term and extensive initiatives can aware people about
the effectiveness of hand washing.

It has been suggested that the provision of water and sanitation

infrastructures should go with the provision of health education on

how to avoid WASH related diseases and possible ways to improve
the well-being of the students both at home and in their various
schools [37]. Parents and teachers are the most common source of
knowledge providers about personal hygiene to the students. With

the existing knowledge and practices related to personal hygiene
among the students, parents and teachers can play positive and

adults about safe food handling practices and habits. However, in
areas where food safety practices were taught through media and

and practiced food sanitation practices better than their counterparts [49-52].

In the wake of COVID 19, these important practices such as

handwashing with soap and hand hygiene practices [53], safe

cooking practices [54], proper waste management [55] have been
found to decrease the transmission of the virus. In the present
study, though a large percentage of students knew about basic

hygiene practices, to make sure that these practices are followed
regularly, awareness programs should be conducted by the respective colleges. The main factors associated with improved sanitation
and hygiene status were observed to be the availability of water,

socio-economic status and the knowledge of improved hygiene
practices. Religion and Ethnicity have not been considered in the
present study as these factors will be observed specifically in future studies.

significant role to improve it further [38,39]. It has also been rec-

Conclusion

in areas at high risk for infectious diseases that can be prevented

from prevention of diseases to improving the dignity of human

or plain soap, alcohol-based or alcohol-free hand sanitizer [41]. A

practices, many did not know the various necessary techniques to

ommended that teacher-involved participatory hygiene education
must be conducted to promote students' handwashing behaviors
by handwashing [40]. Hand hygiene has been found to be effective

regardless of the type of cleaning product used, i.e. antibacterial

reduction of 47 - 98% of the subjects risk of rhinovirus, rotavirus
or norovirus infection was found with the use of an alcohol-based

hand sanitizer, used in addition to routine hand washing [42]. However, Tuladhar., et al. (2015) conducted a study which showed that
Washing hands with soap and water is better than using alcohol-

based hand disinfectants in removing noroviruses from hands [43].
The present study correlates to the study conducted by Almansour.,

et al. (2016) among school students in Majmaah city, Saudi, where
it was found that the students demonstrated good practice levels,

Water, sanitation and hygiene have many important benefits

life. It can be concluded from the study that even though the stu-

dents displayed some basic knowledge of WASH and food safety
implement these hygiene and safety procedures. Since it is impor-

tant that positive steps are to be taken to improve living conditions,
just having knowledge of hygiene and sanitation practices are not

much effective in the long run. Therefore, intervention programs
and other such events should be organized frequently especially
in rural areas to promote the practice of maintaining these tech-

niques. Colleges should incorporate the knowledge of these prac-

tices in their curriculum or offer programs which the students can
attend to gain more knowledge and awareness.

despite fair knowledge and attitude levels [44].
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