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Abstract  
Introduction: Ngaliyan sub-district on Semarang city has the highest cases of Covid-19 (212 
cases) in July 2021. High proportion of them occurred on elementary school-aged children 
aged 7-12 years. Among other levels of education, this group also has the lowest levels of 
sanitation. This study aimed to determine the readiness of WASH facilities as an effort to 
prevent the transmission of COVID-19 in elementary schools at Ngaliyan Sub-District, 
Semarang City. 
Methods : This study was a descriptive observational study. Data collection techniques were 
carried out by observation, on 36 elementary schools in Ngaliyan District (total sampling 
method). Readiness of Water Sanitation and Hygiene Facilities (WASH) in each school were 
observed using checklist. Data were classified and compared to the requirements.  
Results: The results of this study indicate that 100% of primary schools in Ngaliyan sub-district 
have the readiness of WASH facilities. Of the 36 primary schools, 97% of schools met the 
requirements for clean water, 64% for the toilet conditions, 14% for the waste disposal and 
100% of the waste water disposal system and 67% for the hand washing facilities. 
Conclusion: In general, WASH facilities in the elementary schools in Ngaliyan Sub district 
was ready for the transmission of COVID-19 prevention, but some improvements should be 
done, especially for the waste disposal, toilet conditions and hand washing facilities. 
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Introduction  

The outbreak of Coronavirus 
disease (COVID-19) is an outbreak that is 
currently the main focus of WHO. 
Coronaviruses disease (COVID-19) was 
first discovered in Hubei, China until it 
spread throughout the world on January 
30, 2020. Then, in March 2020, WHO 
declared  a pandemic status of COVID-19.1 

On 3 July 2021, the number of new global 

COVID-19 cases increased by 6.32% with 
an average of 540,000 cases per day.2  
Indonesia was in the third highest position 
after the United States and Brazil, with 
27,233 new cases as of July 3, 2021. There 
were 295,228 positive cases of COVID-19 
recorded. Based on the map distribution of 
COVID-19 cases in Central Java, this 
province experienced an increase of 4,666 
new cases. In Central Java as of July 3, 
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2021, there were 27,204 positive cases. 
The highest increase in the death rate of 
93.1% was in Central Java Province. In 
addition, Semarang City has become a 
Red Zone or is referred to as a high-risk 
area in the spread of the COVID-19 virus 3. 
Cases in Semarang City as of July 3, 2021, 
experienced an increase of 1404 cases to 
24,051 positive cases of COVID-19 and 
became the area with the highest death 
rate nine times.4 Ngaliyan sub-district was 
the highest sub-district with 212 cases as 
of 3 July 2021. Indonesian Ministry of 
health data on July 3, 2021, showed that 
there were 250,610 Indonesian children 
exposed to COVID-19, or 12.6% of the total 
confirmed child cases. Cases in 
elementary school-aged children aged 7-
12 years dominate the children COVID-19 
cases. In Central Java, the number of 
cases among children aged 7-12 years 
increased by 9.2% with 3,049 cases being 
in the third position after DKI Jakarta 
(5,001) and West Java (4,968).5 Thus, 
schools are required to have proper 
sanitation facilities to stop the spread of 
COVID-19. Some clusters of cases 
occurred at schools from March to April 
2021 in Bandung (16 students), in Padang 
Panjang City, West Sumatra (43 students), 
and in Tasikmalaya (20 students).6.  

In improving the health status of the 
community, the implementation of basic 
sanitation is very important.7 The 
implementation of health protocols in public 
places was one of the steps to prevent and 
control the spread of COVID-19, especially 
in schools.8 The worst school sanitation 
conditions are at the Elementary School 
level, with a school sanitation index of 25% 
which means that the sanitation coverage 
in Indonesian Elementary Schools which 
includes toilets, physical quality of water, 
proper waste disposal and liquid waste is 
only accessed by less than half of the 
school population.9 School sanitation is 
closely related to the occurrence of 
disease, so if the school environment is not 
properly sanitized it can cause the spread 
of disease.10 Basic sanitation efforts that 
can be done are the availability of healthy 
latrines, waste water disposal facilities, 
clean water, and good waste water 
management. COVID-19 waste 
management based on WHO standards 

should be applied in Indonesia and is 
urgently needed to break the chain of 
COVID-19 transmission in the 
community.11 In addition to waste 
management, good quality water supply 
can prevent potential sources of 
contamination.12 Based on a previous 
study, there was a correlation between 
water quality and risk of infectious disease 
in houses in the slum area.13 Several risk 
factors for infectious diseases are 
originating from poor sanitation. The 
provision of hand washing facilities through 
running water and soap or alcohol-based 
hand sanitizer at several locations in 
schools had become the main efforts to 
stop the COVID-19 transmission.14 In 
Semarang city, school sanitation readiness 
had not reached 100%. Only 85.1% of the 
elementary schools, 92% of the junior high 
and 91.2% of the high schools, which have 
met the standard.15 Thus, elementary 
school levels had the lowest percentage of 
the school sanitation readiness.  

Based on the theory of H.L. Blum, 
the environmental factor contributed to the 
health status of the community by 40%. 
Therefore, it was necessary to conduct a 
study to identify whether WASH facilities in 
all elementary schools in Ngaliyan Sub-
District has been ready to prevent indirect 
COVID-19 transmission. In the previous 
studies, it has been shown that COVID-19 
virus was found in water and human 
feces.16 In addition, the COVID-19 virus 
also spread through the other surrounding 
objects such as iron, plastic, or aluminum.16 

Therefore, this study entitled 
"Readiness of Sanitation and Water 
Hygiene Facilities (WASH) as an Effort to 
Prevent COVID-19 Transmission in 
Elementary Schools at Ngaliyan Sub-
District, Semarang City" was conducted. 
The purpose of this study was to determine 
the readiness of WASH facilities in the 
elementary schools, at Ngaliyan Sub-
District, Semarang City to prevent Covid-19 
Transmission.  
 
Methods 

This descriptive observational 
study was conducted on November to 
December 2021. The target population in 
this study was all of the elementary schools 
at Ngaliyan Sub-District, Semarang City. 
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Data collection techniques were carried out 
by observation using a checklist on WASH 
facilities on 36 elementary schools in 
Ngaliyan Sub-District. Total sampling 
technique was used in this study. 

Data were processed using 
Microsoft Excel program. Then, data were 
analyzed descriptively. Comparison to the 
requirements of each facility were also 
conducted, which then presented in the 
tables. It is said to be qualified if all of the 
criteria for each facility were met, and it is 
said to be not qualified if one or more 
criteria for each facility were not met. The 

WASH facility readiness was categorized 
into two categories, ready and not ready. 
Ready if > 50% of the requirements are 
met, and not ready if ≤50% are met. 

 

Results  
Data collection was carried out 

through observations of the WASH facilities 
in the elementary schools. Table 1 shows 
the results of the observations after 
comparing WASH facilities available in the 
schools to the requirements.  

 
Table 1. Schools’ WASH facility qualification fulfillment 

 

Based on 50% fulfillment of the 
requirement, WASH facility readiness as 
an effort to COVID-19 prevention on the 
elementary schools in Ngaliyan Sub District 

can be seen in Table 2. Data obtained from 
observations in 36 elementary schools, 
shows that all schools were ready to 
provide WASH facilities.

 
Table 2. WASH facility readiness to prevent Covid-19 transmission  

No. Category Total (n) Percentage (%) 

1. Not Ready 0 0% 
2. Ready 36 100% 

 Total 36 100% 

 

Discussion 
The study results showed that for 

clean water facilities, only one school (3%) 
could not meet the requirements in terms of 
physical condition and water quality. 
During the COVID-19 pandemic, in 
addition to clean and healthy living 
behavior, clean water availability is an 
important thing to prevent the transmission 
of COVID-19 virus. Clean water is very 
important to support clean and healthy 
behavior of the school’ community. Clean 
water is an important element and even 
considered as the basic need of the 
community during COVID-19 pandemic.17 
Clean water facilities are one of the WASH 
facilities needed to meet the daily needs of 
living things. In the households, clean 
water is used for drinking, cooking, and for 
latrines. In addition, clean water is also very 

important for the elementary school 
environment for many activities in schools, 
such as toilet and hand washing facilities.  

Based on the observation, the 
elementary school that did not meet the 
requirements was the elementary school 
that used dug well for their water source. 
This well had only 1 meter distance 
between the location of water and pollutant 
sources, while the requirement is 10 
meters. Of the 36 elementary schools 
studied, 35 elementary schools used clean 
water sources, from drinking water 
company. In urban areas, especially in the 
Ngaliyan sub-district, most of them got 
clean water supplied from Jatibarang dam 
in Tegal District. For urban areas with 
limited land, clean water sources can be 
used from drinking water company.18 

Because the elementary school has very 

No. Facilities Not qualified 
(n) / (%) 

Qualified 
(n) / (%) 

1. Clean water 1 / 3% 35 / 97% 

2. Toilet  14 / 39% 22 / 61% 

3. Garbage disposal 31 / 86% 5 / 14% 

4. Waste water disposal  0 / 0% 36 / 100% 

5. Hand washing  12 / 33% 24 / 67% 
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limited land to use excavated water 
sources, the solution that can be done is to 
use other water sources, for example from 
drinking water company. By using water 
from drinking water company, there is no 
need to worry about the distance to the 
pollutant source or a long dry season. 
Drinking water company get their water 
from river water which is channeled to 
places that need clean water through 
technological processing.18 Another way 
that can be done for the provision of clean 
water is by using rainwater sources through 
utilizing Rainwater Harvesting.19 Of course, 
the use of rain water sources must also be 
controlled, including the tools to process 
and the place to store.20 This method is 
considered quite effective because 
Ngaliyan Sub-District, Semarang City is 
an area which has high rainfall level.21  

For the other water physical 
parameters such as tasteless, odorless, 
and colorless, the water available at all 
schools had met the requirements. Of the 
36 elementary schools, 100% of clean 
water needs are met every day to support 
school operational activities. Most of the 
health protocols that have been set by 
the World Health Organization (WHO) 
contain recommendations for 
maintaining cleanliness and health, even 
during the new normal period. Health 
protocols recommended by WHO include 
washing hands with clean water and 
bathing when returning from traveling. 
Both activities require clean water in 
sufficient quantities.22 

Regarding the toilet facilities, 
among 36 elementary schools (100%), 
there were 13 elementary schools (36%) 
that did not meet the requirements. These 
schools had dirty and smelly toilets. Dirty 
toilet schools can cause disease 
transmission for the school residents, 
including diarrhea, dengue fever, typhoid, 
dysentery, and urinary tract infections.23 
This disease is caused by bacteria and 
viruses that breed in dirty toilet conditions. 
The other health problems of the toilets 
were the lack of ventilation and lighting. As 
Indonesia is a tropical country, the toilets 
can be very humid if there is no air 
circulation/ ventilation. Bacteria and fungi 
will easily breed in toilets that have limited 

lighting and ventilation.24 The elementary 
schools have toilets that were very closed 
to the classrooms, teacher's room, library 
room, and other rooms. For hygienic 
reasons, the toilets should be in a distance 
from the other rooms.25 At the time of 
observation, there were some elementary 
schools that have toilet in each classroom. 
This condition may also easily transmit the 
diseases to the students. As an effort to 
prevent the spread of diseases, water 
reservoir in the toilets must also be free 
from disease vectors such as mosquito 
larvae. Among the observed elementary 
schools, one of them had mosquito larvae 
on the water reservoir in the toilet. As the 
toilets were rarely used due to the COVID-
19 pandemic, the water reservoirs were 
neglected and were not cleaned. This 
condition triggered the mosquito vectors to 
breed.26 Toilets in schools are also one of 
the public toilets that have the potential to 
spread COVID-19. Transmission does not 
only come from viruses that stick to the 
doors and cubicles, but also through 
splashes of water from flushing toilets. In 
addition, COVID-19 has the potential to 
spread through the feces of an infected 
person. This statement is supported by 
previous research conducted which 
showed that the SARS-CoV-2 virus was 
found in human feces.16 

All elementary schools in the 
Ngaliyan Sub-District, Semarang City have 
trash bins. However, there were 31 
elementary schools (86%) that did not meet 
the requirements, such as the 
accumulation of garbage. This 
accumulation of garbage can result in air 
pollution. There were some schools that did 
not provide separate trash bins based on 
their type. The wet garbage placed in the 
room may results in air pollution.27 It would 
interfere the health especially for people 
with breathing problems. Piling up wet and 
dry trash can also complicate the job of 
cleaners. The adequacy of trash bins in 
schools is judged by the number of rooms 
in the school. A school will meet the 
adequacy of trash requirements if each 
room has at least 1 trash can. From this 
current study, there were some elementary 
schools that did not provide at least one 
trash can in each room. The requirement of 
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at least one trash can in each room is 
based on the purpose of waste processing 
to prevent the environment pollution, as 
every activity can produce waste.  

Some elementary schools had their 
trash bins without lids. For health reasons, 
a good trash can must be closed. The lid 
functions as a barrier to odors from the 
unpleasant smell of rotting garbage. The 
unpleasant smell of garbage has the 
potential to interfere the breathing and can 
invite disease-causing animals such as 
flies.28 The existence of temporary waste 
collection sites is also required in the 
school environment. In this study, it was 
found that most of the elementary schools 
did not have temporary garbage collection 
sites. Garbage that is disposed of to the 
temporary garbage collection sites were 
placed based on the waste sorting that has 
been done. This should be done because 
organic waste decomposes faster than 
non-organic waste which takes a longer 
time to decompose.29 Therefore, schools 
should provide temporary waste shelters to 
minimize the accumulation of garbage in 
every room in the school environment. For 
temporary waste shelter that is provided in 
the school environment, they should be 
equipped with a cover system. This cover 
is used to prevent disease vectors such as 
rats, insects, and certain animals to enter 
and to avoid unpleasant odors from 
garbage that can disturb the surrounding 
environment.30 The available garbage 
collections should be separated into 
organic and inorganic waste bins, and 
when they are full, they are immediately 
taken and transported by the cleaning staff 
to be disposed to the temporary waste 
shelters. Garbage collection aimed to 
minimize the risk of pollution and the 
breeding ground for disease vectors such 
as flies, cockroaches, and rats.28 

The waste water disposal facilities 
in all elementary schools studied had met 
the requirements according to the school 
sanitation requirements as in the letter of 
Indonesian Ministry of Health No. 
1429/SK/XII/2006. Elementary schools in 
essence only produce domestic waste that 
comes from latrine sewers that have been 
separated between feces and urine, so the 
waste water is only used washing water.31 

All of the elementary schools in the 
Ngaliyan Sub District, Semarang City, have 
waste water disposal facilities with 
impervious conditions. The sewerage 
channel in elementary schools in Ngaliyan 
Sub-District, Semarang City has been 
made permanently. At the time of the 
research, there were no puddles of water 
found in the school environment even in the 
rainy season. This means that rainwater 
flows into the sewerage. Waste water 
disposal system that meet the 
requirements can minimize the breeding 
ground for disease vectors. Waste water 
disposal system that do not meet the 
requirements can trigger the occurrence of 
diseases such as worms in school 
students.32 

One of the WASH practices is the 
practice of washing hands with soap. Hand 
washing is one of the health protocols 
required by WHO as a preventive effort in 
transmitting COVID-19 in every education 
unit. This study found that there were 12 
elementary schools (33%) that did not meet 
the requirements for hand washing 
facilities. Hand washing is one of the 
hygiene behaviors that has a major impact 
on health. Especially when there is a 
pandemic condition or the emergence of 
outbreaks of infectious diseases such as 
diarrhea, bird flu, intestinal worms, even 
COVID-19 as is happening nowadays. In 
accordance with Indonesian Ministry of 
Health Letter No. 1429/SK/XII/2006, in the 
school environment, it is mandatory to have 
hand washing facilities.33 Among the 12 
elementary schools that did not meet the 
requirements, the problem was the 
unavailability of hand washing facilities in 
each class. If the school cannot provide 
hand washing facilities in front of each 
class, a solution that can be used is to 
provide hand washing facilities with a larger 
size. The other requirement is the hand 
washing facilities in the canteen must be 
adequate,34 because most of the students, 
visit the canteen for snacks. As an effort to 
prevent the transmission of COVID-19 
cases, the school canteen requires hand 
washing facilities accompanied by soap 
and running water so that students can 
wash their hands before and after eating. It 
was found in this study that some 
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elementary schools did not have hand 
washing facilities in the school canteen. 
The schools that did not meet the 
requirements for hand washing facilities, 
had no disposable tissues/napkins to dry 
hands. The disposable tissue/napkins to 
dry hands needs to be provided near the 
sink or hand washing faucet, because wet 
hands are easier to transmit pathogens or 
bacteria.35 While drying wet hands, 
pathogens will continue to spread in the air 
and fill the room. This condition can 
increase the contamination possibility five 
to tenfold times than the contamination of 
clothing. In the previous study, it has been 
shown that drying hands using disposable 
tissues/napkins was less likely to spread 
the source of infection than drying hands 
using a hand dryer.36 This is due to the fact 
that air dryer can create aerosols that are 
scattered throughout the toilet, including 
the floor, sink, doorknob, as well as the 
dryer itself. On the other hand, disposable 
tissue/napkins limit the movement of the 
virus.37 

All of the elementary schools 
studied in the Ngaliyan Sub-District of 
Semarang City had ready to provide WASH 
facilities as an effort to prevent COVID-19 
transmission. The WASH facilities studied 
included clean water facilities, toilets, 
waste disposal facilities, waste water 
disposal channels and hand washing 
facilities.The readiness of safely managed 
WASH facilities is an important part of 
preventing and protecting human health 
during outbreaks of infectious diseases, 
including the current COVID-19 
pandemic.38 One of the most cost-effective 
strategies for improving pandemic 
preparedness, particularly in resource-
limited settings, is to invest in core public 
health infrastructure, including eligible 
WASH facilities. WASH practice can be 
achieved if WASH facilities are also fulfilled 
or supported. In WASH practice, good 
waste management, which is applied 
consistently, becomes a barrier to the 
transmission of the COVID-19 virus from 
human to human in homes, communities, 
health care facilities, and other public 
spaces, especially in the school 
environment.39 In addition, frequent and 
proper hand hygiene is one of the most 

important measures that can be used to 
prevent COVID-19 infection. Therefore, the 
provision of hand washing facilities and 
clean water facilities that meet the 
requirements must be available in the 
school environment. WASH services 
should enable more frequent and regular 
hand hygiene by improving facilities and 
using proven behavior change 
techniques.40 

 
Conclusion 

Based on this observational study, 
all of the 36 elementary schools in the 
Ngaliyan Sub-District of Semarang City 
were ready to provide WASH facilities as 
an effort to prevent the transmission of 
COVID-19. However, some schools still 
need to improve their toilets, garbage 
disposal, and hand washing facilities to 
fulfill the requirements to prevent the 
spread of COVID-19 disease.  
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