USAGE PATTERN OF HOUSEHOLD DRINKING WATER IN DIARRHEA IN
LAND OF BUMBU YEAR 2016

Dicky Andiarsal, Syarif Hidayat?, Ika Setianingsih®
! Tanah Bambu of Research and Development Center, Batulicin, Kalimantan Selatan, Indonesia
Correspondence Address: Dicky Andiarsa
Email: andiarsa@gmail.com

ABSTRACT

Diarrhea has been long a public health concern in the world especially to infants and children. Diarrhea can be
caused by many factors including sanitation, clean and healthy behavior, and access to clean water, consumption
of drinking water and food, and so on. The results of the research in Tanah Bumbu Regency stated that some of
the main causes related to the incidence of diarrhea in Tanah Bumbu Regency included Sanitation, Healthy and
clean behavior, clean water access, and drinking water access. Secondary data analysis held to define the
scheme of drinking water consumption in families with diarrhea patients in Tanah Bumbu Regency. The result
showed that the most families with diarrhea consumed refill drinking water (67.06%) with most of them did not
do any pre-treatment to the water (81.55%). The water consuming pattern has been changed to community of
Tanah Bumbu Regency by consuming refilling water. Processing (boiling) refilling water before drinking can
reduce the risk of diarrhea.

Keywords: refilling drinking water, diarrhea, drinking water consumption patterns

ABSTRAK

Diare merupakan permasalahan kesehatan masyarakat di dunia sejak lama terutama pada bayi dan anak-anak.
Diare dapat diakibatkan oleh banyak faktor antara lain sanitasi, perilaku hidup bersih dan sehat (PHBS), akses
air bersih, perilaku konsumsi air minum dan makanan, dan sebagainya. Hasil penelitian di Kabupaten Tanah
Bumbu (501 responden) menyebutkan bahwa beberapa penyebab utama terkait kejadian diare di Kabupaten
Tanah Bumbu antara lain Sanitasi, PHBS, Akses air bersih, dan Akses air minum. Studi analisis lanjut ini
dilakukan untuk menentukan pola penggunaan air minum pada keluarga penderita diare di Kabupaten Tanah
Bumbu. Hasil menunjukkan bahwa sebagian besar keluarga penderita diare mengkonsumsi air minum isi ulang
(67,06%) dan sebagian besar mereka tidak mengolah airnya sebelum diminum (81,55%). Telah terjadi
perubahan pola penggunaan sumber air minum di Kabupaten Tanah Bumbu yaitu air minum isi ulang.
Mengolah (merebus) air isi ulang sebelum diminum dapat mengurangi risiko diare.

Kata Kunci: Air isi ulang, diare, pola konsumsi air minum

INTRODUCTION years reached 17,17% (Ministry of Health

2008).

Diarrhea has long been a issue of
public health issues in the world especially
on poor and developing countries.
Diarrhea contributed 18% as the cause of
death of children under 5 years (Farthing
et al. 2013), and children in developing
countries can suffer from diarrhea up to 10
times a year (Vandepitte et al. 2011).
South Kalimantan has an incidence of
diarrhea 3.3% in 2013 and the incidence of
diarrhea at Tanah Bumbu District in 2013
reached 1.7% (Litbangkes 2014), and the
prevalence of diarrhea in children aged 1-4

Diarrhea can be caused by many
factors, among others, sanitation (Farthing
et al. 2013)(Cairncross & Valdmanis
2006), clean and healthy life conduct
(PHBS) (Huda et al. 2012), Clean Water
Access (Godana & Mangiste 2013),
consumption behaviour of drinking water
and Food (Bwogi et al. 2016), and so on.
Lack of environmental sanitation
surveillance data on the cause of diarrhea
resulted in weak cases of premature
diarrhea detection of both causes and
targets vulnerable to this case especially in
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childhood and seniors. This is becoming
one of the factors that cause program
delays to take preventive response in more
widespread cases.

The result of analysis of the
research factors causing diarrhea in land of
Bumbu District conducted by Balai
Litbangkes soil Bumbu in the year 2016
mention that some of the main causes
related to the incidence of diarrhea in land
of Bumbu district among others sanitation,
PHBS, access to Clean water and drinking
water (Andiarsa, Setianingsih,
Setyaningtyas, et al. 2016)). Based on
research integrated with spatial analysis
shows that diarrhea often appears centered
in areas with polluted water sources.
(Traor¢ et al. 2013) The above shows that
poor quality of drinking water can
determine the quality of one's health.
Information related to how the community
has access to drinking water and
information on how management is
important to discuss. This is the
cornerstone of further analysis studies
conducted to know more in the pattern of
drinking water consumption in the family
of diarrhea sufferers in Tanah Bumbu
district.

Drinking water access seems to
have undergone a paradigm change in its
access and processing. (Sima et al. 2012)
Modern society has a tendency to choose
comfort and practicality in living the life.
(Wong & Mui 2008) One of them is
drinking water, in developing countries
such as Indonesia, for people with upper
middle economic status tend to buy ready-
to-drink water in packaging, or that has a
good piping system (Mekonnen &
Hoekstra 2014) while Conversely, people
with middle and lower economic status
still choose drinking water either from
groundwater and water well (Majuru et al.
2012).

In recent years there has been a
solution to get drinking water with a more
convenient and affordable method of
drinking water (DAM) (Sima et al. 2012).
This business offers the water in the claims

ready to drink with some technology
screening and ultraviolet Illumination
(UV) (Sima & Elimelech 2013). DAMpun
products are sold at relatively affordable
prices in the wider community (Walter et
al. 2017). This effort has been marbling in
decades so it is thought to cause the
shifting trend of public access patterns to
the daily drinking water of their
households.

Whether this drinking water is safe
for immediate consumption should still be
studied and researched deeper. Some
studies have mentioned that drinking water
is safe, (Kurniatri 2011), but others call
this drinking water unworthy. (Keman
2005; Wandrivel et al. 2012; Tombeng et
al. 2013; Apriliana et al. 2014; Birawida et
al. 2018) regardless of the type of drinking
water that is accessed by the community,
the health problems that can be caused by
this water consumption is not separated
from how the society gets, stores, and
processing it before Drink.

METHODS

This study is an analysis of
advanced analyses of secondary data from
the research "analysis of the cause of
diarrhoea factors in Tanah Bumbu District
with the approach of Geographical
Information System (GIS)" by Dicky
Andiarsa, Ika Setianingsih, Syarif Hidayat,
Dian Eka Setyaningtyas, et al. in 2016 who
have obtained the ethics permit from the
health R &amp; D Agency, Ministry of
Health Republic of Indonesia with number
LB. 02.01/5.2/TO. 235/2016. (Andiarsa,
Setianingsih, Setyaningtyas, et al. 2016;
Andiarsa et al. 2017; Andiarsa et al. 2018)
The secondary Data obtained comes from
a latitude study with observation methods,
interviews, and household water checks.
The use of data for this analysis include
data on household characteristics of
sufferers and behaviors as well as how to
process drinking water in households
consisting of several interview and
observation questions that had previously
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been given explanation and Following the
study's approval by signing informed
consent.

Additional Data is obtained from
the test results of the test water supply of
some drinking water in the district Pagatan
, Bumbu land, as one of the research areas
in this study. All of the Depo drinking
water contained in the town of Pagatan (43
Depo) is sampled water products and
carried out a bit of interviews and
observations on the operator. Refill
drinking water check is done in laboratory
of microbiology of soil Litbangkes Hall
with Most Probable Number (MPN) and
Total Plaque Count (TPC) methods to
determine the level of contamination
coliform in water. The certificate of
examination result was submitted to the
Kab Health office. Land of Bumbu No.
LB. 02.03/3/620/2018 as a material report
and recommendation.

In the process of analysis, water
resources are determined for household
drinking water. This type of shielded water
is defined as water that has a tightly sealed
water source and/or has a network. Good
and small channel installation is likely to
be contaminated from the outside. The
type of unshielded water is water that has a
place of source that is not tightly sealed
and/or has an un-good installation network
and is likely to be contaminated from the
outside. This definition can be illustrated
in Table 1.

Table 1. Categorizing of the type of source of
household drinking water

Drinking water source Type

Bottled water Protected
Refill water Unprotected
Water TAPS Protected
Wells drill Protected
Protected Wells Protected
Unprotected Wells Unprotected
Rainwater containers Unprotected

Water river/Lake/irrigation Unprotected

Source: Research "analysis of diarrhea-causing
factors in land of Bumbu District with
Geographical Information System (GIS)
approach”

As for the depo of drinking water is
categorized as an unprotected source of
water because of the observation on the
provider of refill drinking water still do not
meet the minimum requirements in the
water supply service process from both
aspects of water resources The service
process and the operation of the tool are
still substandard.

The data in this research were
obtained in the form of nominal data
include data on household characteristics
and sufferers, data on drinking water
resources, and data on how to manage
drinking water. Numerical Data is the
result of water laboratory test from Depo
drinking water. Determination of the
number of samples of respondents
obtained by stratified random sampling in
the population of all diarrhea sufferers
listed in the selected Puskesmas and the
Depo drinking water by the total sampling.
The collected data set was analyzed
descriptively using the Chi Square method
and logistical regression to determine the
efficacy and relative risks associated with
access and the use of drinking water for
households. Data of Depo inspection of
drinking water as a coupling data for the
data of the type of household water
sources and how to manage it.

RESULTS

Data  analysis results show
interviews made to 501 selected
respondents regarding the source of
drinking water obtained mostly from
refillable drinking water sources purchased
at the Depo refill drinking water near the
respondent's residence. The number of
depo use of drinking water includes very
large proportions compared to other
drinking water sources.
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Table 2. Distribution of drinking water sources

Drinking water source N %

Bottled water 9 1,79
Refill water 336 67,06
Water TAPS 56 11,18
Wells drill 5 0,99
Protected Wells 17 3,39
Unprotected Wells 46 9,18
Rainwater containers 3 0,59
Water river/Lake/irrigation 29 5,79
Amount 501 100

Table 2 shows the source of still some respondents who use rainwater

drinking water from the depo of drinking
water consumed by respondents. They
bought the water in a depo drinking water
close to their house. However, there are

Table 3. Sources of drinking water

and river water sources as their drinking
water, although there are many alternatives
to drinking water.

Types of drinking water sources AMo VI;I—
unt
e
Af%e Wate
suffer :
er Bottl Rﬁf' Wate I Prote Unpr Rainwate ! y
ed r We_ “s cted otecte r rlvlir
water wat TAPS dri Wells d containers L ar e/
er Wells irriga
tion
0-5 3 158 21 2 2 19 1 8 214 0,00
years 1
6-15 1 60 7 0 8 15 1 3 95
years
16-55 5 104 21 2 5 8 1 12 158
years
>56 0 14 7 1 2 4 0 6 34
years
Amou 9 336 56 5 17 46 3 29 501
nt

The use of drinking water from the
depo of drinking water has been
widespread in various communities and
age groups. Table 3 describes the age of

some diarrhea and what types of drinking
water sources are consumed every day.
Results showed that people with age of 0-5
years mostly consume refill water as a
source of drinking water followed by the
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productive age (16-55 years) with a very group (P-value = 0.001)
significant difference with the other age
Table 4. Distribution of drinking water sources of diarrhea and processing
Processing
Types of drinking water - - Amou |
SoUrces Cooke Illumina Filtered  Not nt p-value
d ted Processed
Bottled water 3 1 0 5 9 0,0000
1
Refill water 51 8 3 274 336
Water TAPS 51 1 2 2 56
Wells drill 4 0 0 1 5
Protected Wells 13 1 2 1 17
Unprotected Wells 44 0 0 2 46
Rainwater containers 3 0 0 0 3
Water river/Lake/irrigation 24 5 0 0 29
Amount 197 16 7 285 501

Table 4 shows how the respondent
processed his drinking water source before
consumption. The above data stated that
about 57% of diarrhea sufferers have the
habit of not processing drinking water
before consumption, especially the source
of drinking water in the form of water
from the Depo water that is largely not
processed at all and directly consumed.
Different things are shown in respondents
who use drinking water from other sources
where most of them cook their water
before drinking. Results showed a very
significant difference (P-value = 0,0000).

In this study we also conducted
quotation tests by taking water samples

from the Depo drinking water in the
Pagatan region (one of the research areas)
for us to check coliform contamination
rate. Results showed in table 5 that of the
42 depo that we check, 23 Depo The water
is declared positive coliform and is not
feasible to be consumed directly based on
WHO provisions about the quality
standards of drinking water. (WHO &
UNICEF 2015) However, this product is
still safe to consume and reduce the risk of
contamination during water management
at household level e.g. boiled. (Clasen
2015).

Table 5. Results of bacteriological Examination in Depo drinking water refill in Pagatan area

Number of Test result Mean of MPN Mean of TPC
Depo (MPN/100ml) (CFU/mI)
19 Negatif 0 0
23 Positif 6.087 (0 <p=>38) 9t

(30 < p >2330.67)
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The source of household drinking
water obtained by the community
experienced some conditions in the
community before consumption. Sources
of drinking water are processed first and
not processed at all and directly consumed.

Table 6 is the result of a regression
analysis that shows that of all diarrhea
sufferers who have an unprotected type of
water source has a tendency of 14 times
not to treat the drinking water first before
consumption.

Table 6. Treatment of household drinking water diarrhea sufferer

Types of drinking Processed UnProcessed Odd Ratio Cl 95%
water sources
Protected 62 8 13,94 6,50 - 29,87
UnProtected 154 277
The number of diarrhea sufferers in
DISCUSSION the Children group shows the range of

Depo drinkable drinking water has
emerged in the regency of Tanah Bumbu
as one of the alternatives to provide
practical and economical drinking water.
(Andiarsa, Setianingsih, Fadilly, et al.
2016) In Parimin Research (2016) a
number of elements that have significantly
increased the need for drinking water
refill, among which are more affordable
price, mineral drinking water, and the
number of members Families, and the
amount of household income. (Parimin et
al. 2016) Changes in household drinking
water access behaviour are influenced by
factors such as gender, poverty, stigma,
comfort, and local social sturcture. (Lucas
et al. 2011) The practicality and ease of
getting this water is the main cause for the
community to choose and consider the use
of refill type water source.

Some studies have shown that
drinking water from the depo of drinking
water can cause several diseases and can
partially harm the human being consume
it, (Keman 2005; Wandrivel et al. 2012;
Tombeng et al. 2013; Rumondor et al.
2014; Apriliana et al. 2014; Birawida et al.
2018) While the economic viewpoint
mentioning the depo business of drinking
water can be a major source of income for
small  entrepreneurs. (Bayer 2013;
Andiarsa et al. 2018)

these groups against infections of an
ungood consumption pattern. Results
showed that most sufferers besides
children were also of productive age. Most
of the respondents were young families
who had more frequent activities outside
the House and had high busyness to be the
main reason for their use of refill drinking
water so that the family of people chose a
refill drinking water source The majority
of the sufferer is a productive toddler and
adult. This is in accordance with research
in Sudan where toddlers are more at risk of
suffering from diarrhea. (Siziya et al.
2013) Children with poor nutritional and
immune status and living in sanitary and
bad water quality are more susceptible to
diarrhea than other children. (The United
Nations Children's Fund (UNICEF)/World
Health Organization (WHO) 2009) Adults
are more likely to be caused by a lack of
awareness of personal sanitation hygiene
due to lack of knowledge or negligence.
(Mashoto KO et al. 2014)

Research by Aini (2016) in
Puskesmas Banyuasin Purworejo District
showed different results, that the incidence
of diarrhea in children under five years of
4.2% (26 of 623 infants) and not found
significant relationship between quality
bacteriologist drinking water and the
source type with the incidence of diarrhea
in the child of this age group. (Aini et al.
2016) The result of the same research by
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Puspitasari (2013) which mentions that
there is a link between the quality of
bacteriology wells and PHBS and the
incidence of water-sourced diseases in the
village of Tambak Wells, Waru District,
Sidoarjo, showed that diarrhea becomes
The only disease suffered by the local
community for the last 6 months and more
suffered in the age group of 46-55 years.
(Puspitasari & Mukono 2013) In addition,
the research is also not found a significant
relationship  between  bacteriological
quality and healthy behavior with the
incidence of water borne disease.
(Puspitasari & Mukono 2013)) However,
both the age group of toddlers and the age
group of 46-55 years are equally
vulnerable to diseases such as diarrhea.
(Puspitasari & Mukono 2013).

In addition to the ease of access as
the main reason the community switched
to this drinking water depo, is that public
perception of refill water is worth to
consume and often has been through
several processes of filtration, cleansing
and sterilization before sold to consumers.
This is the cause of most respondents
admitted that there is no need to cultivate
drinking water and drink immediately. But
in fact, many of the Depo drinking water
providers do not carry out the standard
procedures set on the appliance, the lack of
knowledge of depo officers in terms of
hygiene and sanitation are indicated by
Wash your hands before serving, do not
wash properly gallon of consumers before
charging, as well as many found Depo
owners provide interservice by using jerry
cans. In observation we also found a
number of gallons of depo owners who
used the condition is not clean and mossy.
(Andiarsa et al. 2018)

The results of the observation were
supported by the results of Astuti Study
(2014) which reported that there is a
meaningful correlation between the quality
of raw water sources, quality of filters, and
disinfectant tools with the amount of
bacterial pollutants on water from the
Depo drinking water. ((Astuti & Suwondo

2014) Likewise, Pradana's research (2013)
shows that 5 of the 9 Depo drinking water-
filled refills that have not been eligible for
eligibility are still not fully implementing
the operational standard procedure (SOP)
Maintenance tools. (Pradana & Bowo
Djoko Marsono 2013) According to
Raksanagara (2018), there are internal
factors that affect the production quality of
the Depo refill water such asthe Depo
officers, procedures of use of tools,
infrastructure, and hygiene levels, while
the external factors are Government
supervision, sanctions, and cooperation
(Raksanagara et al. 2018).

Studies of the quality of chemical,
physical, and bacteriological depo drinking
water have been done before. The quality
of drinking water from the depo of
drinking water that qualifies for physical
and chemical examinations has not fully
guaranteed a good bacteriological quality.
Most studies have reported that this
drinking  water source has been
contaminated by the koliform bacteria,
which is one of the quality standards of
drinking water worthiness. Research by
Fitri Mairizki (2017) found that out of 10
samples of drinking water from Depo that
have been compliant with physical and
chemical quality standards, are known to
be contaminated by the bacteria so that it is
not worth consumption. (Mairizki
2017)The same results were also shown
from Wandrivel's research (2012) and
Rosita (2014) which found about 50% of
refill water samples containing E. coli and
Coliform. (Wandrivel et al. 2012; Rosita
2014)

Depo drinking water is mushed in
the regency of Tanah Bumbu. Refill
drinking water is the third largest source of
drinking water in Indonesia that is widely
used in communities with a percentage of
17.2%. (Ministry of Health 2011;
Wandrivel et al. 2012) This business has
expanded and become the main focus of
the source of income for small
entrepreneurs and becomes a fundamental
need for consumers. (Bayer, 2013) This
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business should be able to support the
micro economy for the small community,
affordable prices and the ease offered
directly can drive the wheels of the
economy in the community. (Magtibay
2004) This Depo activity also changes the
pattern of consumption of drinking water
strategically to the family based on the
source of water and its management.
(Andiarsa et al. 2018)

The result of Depo Water sample
inspection illustrates that there is still a
lack of concern from business owners
about the quality management of products
offered. In Permenkes No. 34 year 2014
require that every DEPO entrepreneur
drinking water guarantees the resulting
drinking water meets the standard quality
standards or drinking water quality
requirements according to the provisions
of the prevailing legislation. (Ministry of
Health, 2014) This is due to the lack of
compliance of business owners in carrying
out procedures for the use of drinking
water  filling machines and rules
established by local governments related to
the management of refill drinking water
(observation results).

In general, there is a wide shifting
behavior pattern of society in getting
access to clean water especially drinking
water. Getting a decent source of drinking
water is a human right. (Anand 2007,
Mirosa & Harris 2012) The utilization of
refill water has expanded in communities
replacing groundwater as their drinking
water. Based on the results of this study
also known that there is a tendency of
diarrhea sufferers who use unprotected
drinking water does not cultivate water
before consumption. This result is in
accordance with the results of the study of
household water in Bandung where the
results of microbiological examination
showing the refills of respondents have the
highest potential danger number against
health standards. (Igbal et al. 2015)
Although the research categorizes drinking
water refill is a source of drinking water is

laik/protected (improved). (Igbal et al.
2015)

Ananda (2017) in a different
research found a significant correlation
between water treatment factors from the
well dig with the prevalence of diarrhea,
people who did not cultivate the water
before consuming are 9 times more risky
to be exposed to diarrhea (Ananda 2017).

The behaviour to cultivate drinking
water before consumption is very likely to
be influenced by the level of public
knowledge to diarrhea. Our previous
research shows that mother knowledge has
a significant relationship to the pervalency
of diarrhea, and the behavior of drinking
water 1s also associated with higher
incidence of diarrhea. Water treatment is
one of the attempts to kill bacteria that
pollute the water until it is feasible and
safe to consume (Herlambang, 2010).

The results of a different study by
Puspitasari (2016) showed that from 34
samples of water wells in the village of
Karanglawas district that does not meet the
requirements of bacteriological, is known
to have no significant relationship with the
number of cases of diarrhea. (Puspitasari
& Anwar 2016) The difference in such
results can be caused by thirty-four
samples of water that are examined not
only from diarrhea sufferers but also other
communities in general are healthy.
(Puspitasari & Anwar 2016) In addition,
the well-dug wells are not described
specifically ~ whether  shielded  or
unprotected. (Puspitasari & Anwar 2016)
Almost all sources of drinking water have
the possibility of polluted by Coliform
bacteria, no exception water wells of
piping such as wells or refill water
(Puspitasari & Anwar 2016).

Some of the data and facts of some
research results do show differences in
results. Nevertheless, it 1is generally
evident that there is a tendency to shift
people's behaviour toward the access to
drinking water, and how they manage the
water based on the source of water they
get. Drinking water that is increasingly
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widespread use in the community is not
accompanied by the improvement of the
quality of service and products produced
can cause various health problems one of
which is diarrhea. Public knowledge about
the safety of consumption of drinking
water from the Depo drinking water is still
very limited and need to get attention of all
parties especially the health and industry
sectors. This commitment needs to be
improved as a best effort in changing the
behaviour of all parties involved in the
dissemination of drinking water and
sanitation resources (Inauen et al. 2014).

CONCLUSION

Community behaviour of Tanah
Bumbu district in drinking water access
has shifted to the consumer of
rechargeable water in addition to using
groundwater source. People also feel
confident not to cultivate drinking water
before consumption.

It is recommended to provide
increased  understanding to  Depo
entrepreneurs to always follow the
standard procedures of tool use and adhere
to rules related to the management of
drinking water refill. Regular monitoring
and supervision of the quality and safety of
rechargeable water products can reduce the
risk of health problems due to consuming
this water. Conduct regular health
promotion regarding the importance of
boiling water first before drinking
especially water from the depo drink
water.
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