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Abstract. Boiling drinking water becomes habit following the raise of the worry about
drinking water hygiene. However, the increase of bottled water production and water re-
fill depot affected the habit of boiling drinking water. This study aimed to analyse the
habit of urban community regarding boiling drinking water with respect to the source of
drinking water and education level. Cross sectional study was conducted on urban
society in Kampung Salo subdistrict, Kendari, Indonesia. A number of 100 respondents
were included in the study by mean of questionnaire. We employed a logistic regression
to analyse the factors contributed to the habit of processing drinking water in the urban
society. Results showed that there was no any significant effect between the habit of
boiling drinking water with the source of drinking water (p = 0.999) and education level
(p = 0.078). Conclusion : the source of drinking water and education level do not
associate with the habit of boiling drinking water.
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1. Introduction

Water is a major need to increase public health status as it becomes a media for
transmitting water-borne disease, especially digestive tract disease [1], and so does drinking
water. In developing countries, infectious disease is correlated with contaminated drinking
water source [2]. Diarrhea is among the well-known water-borne diseases which is
exacerbated by poor sanitation and hygiene and mostly vulnerable for children in the
developing countries [3]. Moreover, the habit of not boiling water before drinking it is known
to be a risk factor for diarrhea [4].

Globally, there had been an increase of diarrhea incidence and mortality in children
during a period of 2015-2017. In 2015, diarrhea caused 688 million morbidities and 499,000
mortalities in children under five year of age. Meanwhile, about 1.7 million cases and 525,000
mortalities were attributable to diarrhea [5]. Boiling water has become a need on a daily basis
following the raise of awareness about the quality of drinking water. Approximately 1.2
billion people worldwide process drinking water by boiling the water [6]. Boiling water can
kill pathogens and microorganism transmitted through water as well as decrease the incidence
of diarrhea [7].

Drinking water is either the processed or non-processed water fulfilling the health
requirement and can be consumed directly. Drinking water is safe for health when it meets
physical, microbiological, chemical, and radioactive requirements as additional parameters.
The importance of water is supported by the increase of the population, the higher the
population, the higher the demand for drinking water [8]. More than 75 million people in
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Indonesia are still difficult to access safe and healthy water, furthermore more than 100
million still have no access to proper sanitation facilities. Without an access to clean water,
people have to either buy bottled water or boil the water [9]. Meanwhile, access to drinking
water source in urban area decreased from 49.82% to 40.52%. This decrease was exacerbated
by the increase of bottled water and re-fill water as the main sources of drinking water [10].

Boiling water is the most common way for Indonesian as an alternative on processing
household drinking water. Previous study found that the habits of boiling drinking water in the
rural communities are higher than their urban counterparts [11].

Someone’s habit is influenced by his education level. People with higher education will
tend to maintain health by promoting hygiene and sanitation of drinking water consumed [12].
Choice for household water treatment, including boiling, chlorination and filtration, has been
shown effective in improving drinking water quality and preventing diarrheal disease among
vulnerable populations [13].

Based on the preliminary study in Kampung Salo, most people boiled their water as it had
become their habit since ages and claimed that the taste of boiled water is better than re-filled
or bottled water. This phenomenon had inflicted authors to conduct study which aimed to
analyse the habit of boiling drinking water in urban community in association with the source
of water and education level.

2. Methods

Focus of the study was processing drinking water through a habit of boiling water in
relatively characterized in urban community in subdistrict Kampung Salo, Kendari, Indonesia.
A cross sectional study design was made to gain data retrospectively which were completed
and measured during the study period. The total sample was 100 respondents. Data were
collected by means of questionnaire with multiple choice. The enumerator conducted
preliminary interview to explain the aim of the study and to ask for informed consent.

Baseline characteristics were presented as percentage for categorical data. We employed a
logistic regression to determine the association between the habit of boiling drinking water
with the source of drinking waterand education level as well as to determine the most
influential factor in boiling drinking water simultaneously. A two-sided p value <0.05 was
used to determine the significance. We carried out all the analysis in SPSS version 25 (SPSS,
Inc).

3. Results

Base line characteristics of the study population

Table 1. Base line characteristics of 100 subjects at Kampung Salo

subdistrict
Variable Percentage (%)
Women 87
Education level
High school 56
College 4
Bachelor 8




The sources of water

Tap water 24
Underground water 17
Well 14
Water spring 21
Refilled water 17
Bottled water 2
Surface water 5
Boiling drinking water
Yes 80

Table 1 shows that the majority of samples were women (87%). Most of the samples
graduated from high school (56%) and the least was college graduation (4%). Regarding the
sources of water, tap water was the most favourable (24%), while only 2% of the samples used
bottled water as the source of water. With respect to the habit of boiling the water, most of the
samples boiled their drinking water before consuming it.

Association between the habit of boiling water and the source of water, education
level and the reason of not boiling water.

As depicted in Table 2, there was no association between the habit of boiling drinking
water and education level and the source of drinking water, p value was 0.692 and 0.184
respectively.

Table 2. The association between the habit of boiling water and the source of
water, education level and the reason of not boiling water

Variables Wald Sig
Education level 3.044 0.693
Pre-school - -
Elementary .000 1.000
Junior high .000 1.000
Senior high .000 1.000
College .000 1.000
University .000 1.000
The source of drinking water 8.824 .184
Tap water - -
Underground water 1.131 288
well 314 .575
Water spring 180 671
Refilled water 3.633 0.057
Bottled water 173 .678
Surface .000 999

4. Discussion

Overall, the habit of boiling water which is one of the domestic treatments to retrieve
more hygiene and microbiological hazard-free water has become a basic need. By boiling the
water, respondents assumed that it can help reducing the risk of pathogen exposure that may
cause water-borne disease, such as diarrhea and many more. Boiling is a practice commonly
used to treat water for drinking by households [14]. Unlike the urban communities in



developed countries such as China where drinking water has been treated with modern
appliance such as modern electrical heater [15], the respondents of this study still maintain
traditional water treatment by boiling it using stove or coal fire although a study found that
microbiological contamination is still potential through contact of stored drinking water with
the hands [16], and frequent hand contact in large families increases the risk of contamination
of water for drinking stored in containers [17].

Several sources of drinking water used by Kampung Salo community are tap water,
underground water, well, water spring, refilled water, bottled water, and surface water. Of
those sources, re-filled water was the most interesting source to analyze. Refilled water has
been widely available throughout water depot in urban community. However, this availability
did not influence the habit of boiling water in urban society represented by samples from sub
district Kampung Salo. Although it has been stated in several literatures that refilled water
should have fulfilled the quality standard for ready-to-drink water and therefore there is no
special treatment required before drinking the water and become one of the existing clean
water facilities [18], we found a different result with respect to boiling water. There are still
some concerns of microbiological contamination such as pathogen bacteria contained in un-
boiled water which may cause water-borne disease. A study by Sari et al (2018) about the
source of water in urban slum settlement Bandung found that most of the well and half of
bottled and refilled water were contaminated by microbiological bacteria [19].

Boiling water is a traditional way assumed to be effective to reduce contaminant, and
thoroughly improves the quality of water [20], and microbiologically effective [15]. In
developing countries including Indonesia where integrated processing systems of drinking
water for community are sparse, the habit of boiling water as a treatment in urban community
is required and mainly due to the worry of microbiological contaminant in the drinking water.

This habit is different in those who consumed ready-to-drink water such as bottled water.
The abundant availability of bottled water for any kind of brand especially in Kota Kendari
gives alternative to urban society to choose bottled water. Community believe that bottled
water is hygiene as it was processed and tested with a good standard by the water company to
ensure water hygiene. Therefore, people are no need to undergo special treatment by boiling
the water before drinking.

The result of this study showed that the source of consumed water either ground water,
tap water, spring water, refilled water or bottled water was treated differently. The refilled
water obtained from water depot was considered less safe from microbiological contaminant
and some respondents assumed that it required treatment by boiling the water before it was
consumed to avoid water-borne-disease. This treatment was also applied on the other source
of water such as well, ground water, spring water and tap water. Although believe of low
contaminant in bottled water was in contrast with refilled water, overall, the respondents
considered special treatment for drinking water for most of water sources. This speculation
supported our finding that there was no association between the habit of boiling water and the
source of drinking water.

With respect to education level, we found no association between the habit of boiling
water and education level. Although scientifically educations are mostly related to the habit of
health [22], we found a slightly different result in our study. Education level of respondents
did not directly influence the habit of urban society in processing water before it is consumed.
Therefore, it can be concluded that the high or low education level will not affect the habit of
boiling drinking water. We speculate that the most logical explanations for this result are
because of boiling water has become habits and people in Kampung Salo consider that boiled
water tastes better than refilled water.



The habit of boiling water is believed to reduce the water contamination. The raise of
awareness of microbiological contamination in un-boiled water has become concern of people
in Kampung Salo and has inflicted them to boil the water to overcome the issue of drinking
water hygiene. This habit showed that, even though people in Kampung Salo are considered
urban community which represent most semi-traditional characteristic of urban community in
Kendari in general, boiling drinking water still becomes habit descended from times to times
and substantially implied the culture practiced by generations and maintained over times [21].

Although this finding suggests there should be improvement in the quality of refilled
water which ideally is safe to be directly consumed, this recommendation still needs to be
supported by other findings. The weakness of our study was limited subjects for research
which were only represented by people living in Kampung Salo. A broader scope of study
subject is required to attain a more accurate result and generalize the finding about urban habit
in boiling drinking water in developing countries such as Indonesia.
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