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ABSTRACT

Although water is actually a nutrient, there is a tendency that some people neglect its important roles for health; some 
said water is a forgotten nutrient. Public-private-academic partnerships are urgently required for better ecology, better 
drinking water supply, and better drinking water consumption for better healthy life and better physical performance of the 
Indonesian’s people. This study is part of The Indonesian Regional Study, called THIRST. The objectives of this study are to 
obtain scientific evidences of nutrition practice and knowledge of drinking rated of hydration status among teenagers. For 
this purpose, a cross sectional study design was applied in selected municipal or districts (Surabaya, Malang), which reflects 
different ecologies and regions of Indonesia. A total sample of 200 subjects was selected - 100 teenagers (15–18 yrs) from each 
selected municipal or districts with proportionally by sex. Data collected include socio-economic, food and beverages intake, 
body weight and height, physical activity. The results showed that most adolescents prefer to drink water. Tea and coffee is 
the second and the third most preferred beverages for them. Safety is the main reason for them in choosing type of beverages 
to be consumed. Only two-thirds of subjects knew about the amount of water needed every day; about mineral water is better 
than carbonated drink; and about mineral water is better than tea and coffee. About 60% of subjects did not know that water 
is required more during pregnancy and lactating, and during sweat and in the cold room. The study suggests the important 
of promoting adequate water intake as part of dietary guidelines; and developing a model for institutional-based dehydration 
prevention via schools, workplaces and community.
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INTRODUCTION
Human body requires water for the active and 

healthy life. The human body can only live about 
one week without water. Our bodies are comprised 
of 55–75% water. A state of negative fluid balance 
called dehydration, which occurs when the body 
water decrease > 1% of body weight. 

Drinking water have many important 
roles in the body as a solvent, catalyst, lubricate, 
temperature regulator, and as a body mineral and 
electrolyte supplier. These all are very useful for 
high physical performance, endurance, better 
healthy body and mind, and wealthier life. Several 
studies done in overseas showed that the fulfillment 
of water requirement can prevent many symptoms 
of diseases, and furthermore, make life more 
comfort and wealthier (FNRI, 2002; Whitmire, 
2004).

Individual water requirements can vary 
greatly depends on physical activity, age groups, 
body weight, climate (ecology), and diet. In 
Indonesia, one of the thirteen messages of the 
Indonesian dietary guidelines, called Pedoman Gizi 
Seimbang (PUGS), is “Drink adequate amount of 

safe drinking water” (Ministry of Health, 1995). 
In that guideline, an Indonesian adult is suggested 
to drink 2 liters or eight glasses of safe drinking 
water everyday to accomplish the healthy body and 
good physical performance. Although the messages 
already formulated since 1995, in reality the 
messages was not yet popular in the community.

In 2004, the first time the National Food 
and Nutrition Workshop (WNPG - LIPI) discussed 
and promote the allowances (RDA) of water and 
electrolytes for Indonesians (Proboprastowo & 
Dwiriani, 2004). The workshop suggests that 
the RDA of water is from 0.8 to 2.8 liters per-
day depends on age, sex, activity and temperate 
(ecological areas). However, it is more likely that 
people consumed less than it was recommended 
each day, and many people have not yet realized on 
the negative effects of water deficient for the body 
(pre-dehydration) on health and performance. Further 
studies are required on the magnitude of the problem 
in Indonesia.

Rapid development may have negative side 
effects on the quality of ecology, including partly on 
the quality of air, soil and water. The more ecological 
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changes, the more likely water contaminated and 
polluted. Public-private-academic partnerships are 
urgently required for better ecology, better drinking 
water supply, and better drinking water consumption 
for better healthy life and better physical 
performance of the Indonesian’s people.

Indonesia is an archipelago country consists 
of several temperate or ecological areas such as low 
land, high land and highland areas. Requirement of 
body fluid among people living in those areas can be 
different depend on the daily temperature and other 
factors. The higher temperatures the more likely 
people consume more water and beverages.

Although water is actually a nutrient, there is a 
tendency that some people neglect its important roles 
for health; some said water is a forgotten nutrient. 
Study in Singapore by Tamasek Polytechnic and 
AFIC (1998) showed that the teenagers and young 
adults (15–24 years) drink the least amount of 
fluid. This implied that the teenagers and adults, 
who are more physically active, are more likely to be 
vulnerable to mild-moderate dehydration. However, 
there is no such evidence in Indonesia. Meanwhile the 
number of Indonesian teenagers and adults is about 
70 million - nearly one-third of the total population. 
Theoretically, the earlier the prevention of thirsty 
and mild-moderate dehydration, the better the health 
of teenagers and adults, which results in better 
physical performance, stamina, health, mind, and life.

The result of study has a mission on advocating 
and promoting food and nutrition science for the better 
life of the people, including healthy drinking water 
and beverage, through public-private-academic 
partnership. 

The main objective of the study is to obtain 
a scientific evidences on types, amount, sources 
and habitual of water intake among teenagers in 
two different ecological areas of East Java Indonesia 
(Surabaya and Batu). The specific objectives are as 
follows to study types, amount and sources of 
drinking water and beverages, to study habitual 
drinking water and beverages (frequency, time, place, 
condition), and to study perception and knowledge 
of water requirement, and safe drinking water, and its 
benefits.

METHOD 
Design and Setting

This study is part of The Indonesian Regional 
Study, called THIRST. A cross sectional study 
design was applied for this survey. Considering 
the different temperature or climate (ecological 
area) will inf luence the water intake, two study 
sites will be chosen, namely: 1) Batu (a highland 
area with 700–1050 m above sea level), which 
represents medium temperature area or (daily 
temperature is about 22°C); and 2) Surabaya 
(a low land area with 5–50 m above sea level), 

which represents a high temperature area (daily 
temperature is about 28°C). This study conducted at 
7–17 July 2009.

Sampling
As mention in the background, teenagers 

and adults (15–24 years) are more likely to be a 
vulnerable group. Therefore, the subject for this 
study is teenagers (males and females), aged 15–18 
years from each of the two study sites. Inclusion 
criteria of this study are 1) adolescent (15–18 year) 
and adult (25–50 year), 2) spent most of the time 
in the study site, 3) healthy. Exclusion criteria 
of the study are 1) not suffering kidney diseases, 
2) diabetic, 3) liver diseases. Exclusion criteria 
determine by medical doctor and urine analysis. 
The minimum subject size for each study site was 
calculated based on a minimum subject formula for 
a cross sectional study design by considering the 
proportion of dehydration 30% (Manz and Wentz, 
2005) as follows:

n > za
2 × p (1 – p)/d2

n = minimum subject size
Za2 = 1,96
p = 0,3 or 30% (Manz and Wentz, 2005)
d = estimation accuracy (0,1)
Based on above formula, the minimum 

subject size for each sex group study site is 41 or 
rounded into 50 people. The total number of subject 
is 50 × 2 (sex groups) which is equal to 200 persons.

Type and Method of Data Collection
Variable, data and method used for data 

collection was shown in table 1.
Data management includes completeness 

of data, reliability check of data, data entry, 
data verification and data cleaning. Regularly 
inspection on the completeness of data in the 
questionnaire was carried out directly in the 
field to verify whether the identification number 
was given to each questionnaire and to check a 
missing or an incomplete information or data in 
the filled in questionnaire. The field coordinator 
was responsible for these tasks. The study also 
conducted reliability check of data to identify the 
consistency of all inter-related variables.

RESULT
Social, Economy and Health Characteristics

This research involved samples of teenagers 
group from high land area and low land area. Social 
economy status and health characteristics can be 
seen at table 2.

Mean value of age of teenagers in the high 
land was 15.92 + 0.96 years old while in the low land 
15.79 + 0.90 years old. According to WHO (1995) 
teenagers are categorized 10 to 19 years old. In the 
adult group, mean value of age of subjects in the 
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high land was 38.52 + 9.14 while in the low land 
45.19 + 8.53. The age of sample were ranging from 
20 to 55 years old. 

Using WHO-Anthro software of BMI for 
age for asses nutrition status of teenagers, showed 
that the majority have normal BMI accounted for 
52.0% in high land and 40.0% in low land (Figure 
1). In the high land area, percentage of thin teenagers 
was 31.0% higher than overweight teenagers 17.0%. 
On the other hand, in low land area percentage of 
overweight teenagers (34.0%) was higher than the 
thin or underweight teenagers (26.0%). 

Teenagers subjects do sport mostly twice a 
week with the mean duration of doing sport activity 
was 1 hour and 30 minutes for both highland and 
lowland based sample. Teenagers have higher 
frequency and length of sport activity than adult.

Pocket money is amount of money used by 
the sample to be expended for transport, snacking for 
food and drink, mobile phone voucher and recreation 
in one week.

Pocket money for teenagers subjects in 
highland and lowland did not show any difference. 
The same result also observed on the amount money 

Table 2. Social-demographic characteristics of subjects

Characteristic High land Low land Total
Age (year) 15.92 + 0.96 15.79 + 0.90 15.86 + 0.93
Sex Male 
Female 

50.0 50.0 50.0
50.0 50.0 50.0

Number of family member (people) 4.76 + 1.4 4.93 + 0.99 4.85 + 1.22

Table 1. Variable, data and method used

Variable Data Method

Socio-economic-
demography

Individual and family characteristics (Age, sex, family size, 
family income, 

Self administered 
questionnaire

Food and beverage 
consumption

Type, amount and source of drinking water dan beverages 7 days recall (semi-
FFQ) 

Habitual drinking 
water and beverages

Frequency, time, place and condition when drinking water 
and beverage

Self administered 
questionnaire

Perception and 
Knowledge on 
healthy water 
drinking and its 
benefits

Function and amount of water needed, impact of 
deficiencies, sources, causes of dehydration, criteria for 
healthy and safety drinking water; emotional and health 
benefits of safe drinking water; risks of not enough drink

Self administered 
questionnaire

Nutritional status Body weight and height Direct measurement

Physical activities Kind, duration and frequencies of physical activities and 
exercise in one week

Self administered 
questionnaire

Figure 1. Nutritional status of teenagers in high land and low land area

a. Kurus (IMT < 18.5)

b. Normal (18.5 ≤ IMT ≤ 23.0)

c. Gemuk (IMT > 23)
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spent for snacking Rp 29,950,- and Rp 31,220,- for 
high and lowland respectively. Money spends per 
week for drink among teenagers in high and lowland 
area did not reveal significant differences that were 
Rp 11,395,- and Rp 12,965,- respectively. Similar 
result showed in the amount of family expenditure 
among teenagers respondent which was higher in 
lowland Rp 43,515 than the highland Rp 18,560. 
Allocation of beverage expenses come from 38,0% 
snack expenses in highland and it is prone to be 
similar in lowland (41,5%). This was believed to 
be related to the need for buying water or drink to 
overcome thirst that was higher among adult group 
in lowland than the highland. 

The highest family expenditure in teenagers 
group per month in high land was Rp 1,000,000 to 
Rp 1,999,999. In highland the second highest family 
expenditure was less than Rp 1,000,000 while in 
lowland was Rp 2,000,000 to Rp 3,999,999. 

Sources and Types of Water Supply 
Data on drinking water sources used by 

teenagers can be seen at table 5. Drinking water 
sources used mostly in both regions was gallons 
water and tap water. Sample of teenagers who use 
drinking water in the form of gallons water in the 
highlands was 45% and 81% in lowland. Source 
of drinking water from the tap water used among 
teenagers subjects in highland areas was 33% and in 
the lowland area was 18%. 

The number of gallons water consumed per 
month on teenagers subjects in the highlands was 
1.92 + 2.63 and 5.89 + 5.08 in lowland or in average 
3.91 + 4.5. The data showed that teenagers consume 
more gallons water than those in the highlands. 

Water Consumption and the Reasons
The habit of drinking water consumption may 

differ in age groups, socio-cultural, socio-economic, 

Table 3. Frequency and duration of sport activity

Determinant High land Low land
Sport frequency (time/week) 1.8 + 1.4 2.0 + 1.57
Duration of sport (hrs/week) 1.6 + 0.89 1.6 + 0.82
Sweating sport (time/week) 1,4 + 1.11 1.9 + 1.51

Table 4. Pocket money and food and beverage expenditure

Determinant High land Low land Total
Pocket money (Rp/week) 53,920 + 26,089.47 59,500 + 30,098.20 56,710 + 28,233.30
Snack expenditure (Rp/week) 29,950 + 15,260.1 31,220 + 15,671.0 30,405 + 15,499.82
Beverage expenditure (Rp/
week) 11,395 + 7,152.84 12,965 + 8,555.30 12,180 + 7,904.75

Family expenditure for 
drinking water (Rp) 18,560 + 25,768.8 43,515 + 37,300.68 31,038 + 34,336.48

Figure 2. Teenagers group family expenditure per month
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Table 5. Sources and types of drinking water

Determinant
Among Teenagers

Highland 
n (%) 

Lowland
n (%)

Total
(%)

Source of drinking water
Well water 22.0 1.0 11.5
Tap water 33.0 18.0 25.5
Spring water 19.0 1.0 10.0
Gallon water 45.0 81.0 63.0
Others 1.0 3.0 2.0
Type of gallon water used
Refill 7.0 26.0 16.5
No refill 38.0 55.0 46.5

Table 6. Percentage of preference for drink and the reasons

Drinking Habit
Among Teenagers 

Highland
(%)

Lowland
(%) Total

Prefer mineral water 69.0 45.0 57.0
Prefer other beverage 51.0 60.0 55.5
Reason to prefer unbotled water

Taste 7.0 5.0 6.0
Safety 52.0 31.0 41.5
Price 3.0 5.0 4.0
Simplicity 6.0 4.0 5.0
Others 1 0 0.5

Reasons to prefer other beverage
Taste 41.0 28.0 34.5
Safety 6.0 8.0 7.0
Price 0 2.0 1.0
Simplicity 2.0 2.0 2.0

Reasons to prefer bottled water
Taste 1.0 5.0 3.0
Safety 17.0 42.0 29.5
Price 1.0 1.0 1.0
Simplicity 11.0 7.0 9.0
Others 1.0 0 0.5

gender and different ecological area. Differences in 
the habit of drinking water consumption was found 
in this study. 

At teenagers group in the highlands, the 
majority prefer to drink water unbottled water 
(69,0%). Clean water in the highlands was more 
easily obtained and it probably made them preferable 
to drink. This was different from the teenagers who 
live in the lowland who mostly prefer bottled water 
(55.0%) and the rest prefer unbottled drinking water 

(45.0%). While adult groups in the highlands prefer 
bottled water (76.0%) similar with those live in the 
lowland (70.3%). In the teenagers group there were 
differences in water consumption whether it was 
packaged or unpackaged.

In the teenagers group in the highlands prefer 
other beverages (51.0%) and the percentage was 
higher in the lowland (60%). While adult groups 
in the highlands who prefer other beverages was 
24.0% and 21.8% in the lowland. The main reasons 
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for drinking water compared to other beverage was 
because it was pure water, samples of teenagers in 
highland stated this reason was 41.0% and in lowland 
28.0% while the adult sample accounted for 20.0% in 
the highland and 12.9% in lowland. This showed the 
difference between teenagers and adult groups in the 
drinking water consumption habits. 

The main reason for teenagers group in the 
two ares prefer bottled or unbottled was because 
of the safety issue. For that reason, unbottled water 
preferred by 52.0% of sample in highlands and 
in lowlands 31.0%, while those who prefer bottled 
water in the highlands was 17.0% and 42.0% in 
lowland. Similar reasons among adult groups showed 
regarding the preference of bottled or unbottled 
water is related to the packaging for safety. Unbottled 
water is preferred in the highlands (43.0%) while in 
the lowlands only 40.6%. Those who prefer bottled 
mineral water in the highlands was 12.0% and the 
percentage almost doubled (23.8%) in the lowland.

Each sample was asked to name three types 
of beverages other than plain water that they mostly 
preferred. Teenagers group in the highlands having 
favorite beverage other than water as follows: 
19.0% home-prepared tea, unbottled juice (19.0%), 
electrolyte drinks or ionizing beverages (19.0%) 
and 13.0% bottled tea. In the lowlands, the teenager 
favorite beverage distribute to electrolyte drinks or 
ionizing beverages (23.0%), 21.0% home-prepared 
tea, and bottled juices (16.0%). In both location 
teenagers prefer tea, electrolyte or ionizing beverages 
and juice. 

Knowledge regarding Drinking Water
Knowledge aspects of teenagers and adults 

samples regarding drinking water can be seen on 
table 8.

Based on the aspects of knowledge measured, 
mineral water is better than coffee are the most 
questions correctly answered by a subjects of adult in 
the two study sites, 65.0% in the highlands and 51.0% 
in the lowlands. Whereas the adult subjects of the 
question of mineral water is better than carbonated 
drink was answered correctly by both adult samples 
in both study sites, 94.0% in the highlands and 88.1% 
in the lowlands. 

The majority of the aspects of knowledge 
were less known by teenagers in the highlands and 
lowlands, except the knowledge of mineral water 
is better than coffee. The aspects of knowledge 
that poorly understood were the specific condition 
that body requires more water, dehydration 
symptoms, water food sources, effect of consuming 
contaminated water, water for our body functions, 
dehydration effect. Specific questions of knowledge 
aspects regarding drinking water about the function, 
dehydration symptoms, safe water indicators and 
specific conditions require more water can be seen 
on table 9.

On the specific question regarding water 
function in the body, subjects of teenagers in both 
areas, a lot of them do not know that water as a 
lubricant in the body accounted for 10.0% in the 
highlands and 11.0% in the lowlands. The more 
percentage of adult subjects did not know that water 

Table 7. Percentage of type of beverage other than water prefered 

Drinking habit High land
(%)

Low land
(%)

Total
(%)

Bottled tea 13.0 9.0 11.0
Instant Coffee 9.0 1.0 5.0
Home-prepared tea 19.0 21.0 20.0
Home-prepared coffee 11.0 3.0 7.0
Soft drink 9.0 2.0 5.5
Electrolyte/ionizing beverage 190 23.0 21.0
Bottled juice 6.0 11.0 8.5
Unbotlled juice 19.0 16.0 17.5
Powder drink 8.0 4.0 6.0
Fresh cow’s milk 9.0 7.0 8.0
Bottled liquid milk 4.0 3.0 3.5
Bottled powder milk 5.0 5.0 5.0
Soy milk unbottled 2.0 1.0 1.5
Bottled soy milk 2.0 1.0 1.5
Yogurt 5.0 5.0 5.0
Syrup 7.0 8.0 7.5
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Table 8. Percentage of subjects who correctly answered questions nutrition knowledge

Aspects of water knowledge Highland
(%)

Lowland
(%)

Total
(%)

Water functions in human body 5,0 4,0 4,5
Dehydration effects 8,0 0,0 4,0
Water requirement 34,0 22,0 28,0
Water food sources 1,0 6,0 3,5
Dehydration symptoms 0,0 7,0 3,5
Safe water indicators 50,0 34,0 42,0
Effect of consuming contaminated water 5,0 7,0 6,0
Plain water better than carbonated water 33,0 45,0 39,0
Plain water better than coffee 65,0 51,0 58,0
Specific condition that requires more water 0,0 1,0 0,5

Table 9. Percentage of subjects who correctly answered to the detail questions knowledge on water function and 
dehydration symptoms

Knowledge aspects regarding drinking 
water

Teenagers (%)
Highland

(%)
Lowland

(%)
Total
(%)

Water function in human body
Maintain body temperature 55,0 43,0 49,0
As solvents 66,0 50,0 58,0
As lubricants 10,0 11,0 10,5
Metabolic function 51,0 45,0 48,0
As electrolyte 75,0 62,0 68,5

Dehydration symptoms
Thirst 98,0 95,0 96,0
Dry throat 95,0 86,0 90,5
Dry lips 71,0 72,0 71,5
Fatigue and dizzy 63,0 45,0 54,0
Decline of awareness 19,0 10,0 14,5
Unconscious 23,0 8,0 15,5

Safe water indicators
Plain/clear 91,0 89,0 90,0
No color 85,0 82,0 83,5
No smell 91,0 80,0 85,5
No taste 76,0 63,0 69,5
No sediment 65,0 57,0 61,0

Condition that requires more water
Sweating sport 98,0 96,0 97,0
In a low temperature area 97,0 99,0 98,0
In a high temperature area 90,0 84,0 87,0
Fever 33,0 34,0 33,5
Lactating mother 8,0 11,0 9,5
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as a lubricant in the body, accounted for 45.0% in the 
highlands and 33,7% in the lowlands.

In the teenagers, a number of subjects do 
not know that the decline in awareness is also 
categorized as one of the symptoms of dehydration, 
19.0% in the highlands and 10.0% in the lowlands, 
as well as unconscious of 23.0% in the highlands and 
8.0% in the low land. Most of adult subjects stated 
that decreased awareness was not considered as the 
symptoms of dehydration, reported for 40.0% in the 
highlands and 38.6% in the lowlands, unconscious 
of 43.0% in the highlands and 36.6% in the 
lowlands. Both groups 19.0% teenagers and 40.0% 
of adults in the highlands of did not understand that 
unconsciousness is one of dehydration symptoms, 
while in the low land area 8.0% teenagers and 36.6% 
adult do not know that fainting is the symptoms of 
dehydrations.

The teenagers also did not know that the 
water need for lactating mothers is increase, with 
the percentage of 8.0% in the highlands and 11.0% 
in the lowlands. At contrary, the adult subjects had 
better knowledge of water demand increases during 
lactation. It is accounted for 56.0% in the highlands 
and 58.4% in the lowlands

DISCUSSION 
Family is a group of people live together in 

one house and blood related. Based on the Happy 
and Prosperous Small Family Program (known 
as NKKBS in Indonesia) launched by National 
Coordination Board of Family Planning (known as 
BKKBN in Indonesia), a family consist of father, 
mother and two children (BPS, 2000). Numbers 
of teenager’s family member were ranging from 
small family (≤ 4 people) and medium family 
(5–7 people). Mean value of the number of family 
member among teenagers in high and low land 
area were 4.76 + 1.4 and 4.93 + 0.99, respectively. 
While the number of family member among adult, 
respectively, in high and low land area were 4.42 + 
1.39 and 4.63 + 1.61. This assumed that the smaller of 
family size, mother’s attention towards daily activity 
and health condition of their children is better, 
including sufficient water availability and water 
consumption. According to Harper and Dreskel 
(1985) there was correlation between family size 
and food consumption, where the increasing number 
of family member will be followed by decreasing 
food consumption for each family member. In case 
showed pocket money of teenagers in lowland much 
more than highland eventhough number of family 
almost the same. Expenditure in drinking water of 
teenagers in lowland area needed for evaporation in 
hot humid area. It is showed in sweat time in lowland 
more than in highland area.

Body heat losses 75% from radiation, 
conduction and sweat excretion process, 20% from 

inhalation and 5% through urine and feces (Pearce, 
1992). If the body temperature raises then the 
hypothalamus (part of the brain that manages body 
temperature) will activate the mechanism of body 
heat regulation. One of the ways to decrease body 
temperature is from evaporation. In human body, 
evaporation could occur through inhalation (lung) 
and sweat (skin) with large number of evaporation 
in the form of sweat. This evaporation process is 
taking place by using body heat. When evaporation 
occurs much of water and electrolyte vanished and 
this will cause liquid imbalance in the body (Ahrens, 
2007). Loss of body liquid exceeding the upper level 
and increase body temperature will lead to heat 
exhaustion such as tiredness, dizziness, nausea and 
weakness. If body temperature reaches 41°C people 
can get a heat stroke that affect the function of 
circulation in the body (Robergs & Roberts, 1997).

Sample of teenagers who use drinking water 
in the form of gallons water in the highlands was 
45.0% and 81.0% in lowland. These data indicate that 
the teenagers in the lowlands used more gallons water 
as drinking water sources, it was expected that this 
due to raw water contamination that the provision of 
clean water in the lowlands was very limited. Source 
of drinking water from the tap water used among 
teenagers sample in highland areas was 33% and in 
the lowland area was 18%. These data showed that 
teenagers in the lowlands more use gallons water and 
did not use refill. In the highland water sources other 
than gallons water and tap water, also come from a 
source of still spring water can be used.

The data showed the number of gallons water 
consumed by the teenager family is 1.92 gallons 
in the highlands and 5.89 gallons lowlands. These 
teenagers consume more gallons water than those in 
the highlands. Most problems in fulfilling water need 
in the teenagers group in the highlands were: not 
always available (22.0%), followed by unavailability 
and the price, each accounted for 10.0% of sample. 
Whereas in the lowlands frequently encountered 
problems in fulfillment of water need were: the water 
color is not clear (29%) followed by expensive price 
(25%), and the odor (15.0%). 

The data showed that teenagers consume 
more gallons water than those in the highlands. Most 
problems in fulfilling water need in the teenagers 
group in the highlands were: not always available 
(22.0%), followed by unavailability and the price, 
each accounted for 10.0% of sample. Whereas in 
the lowlands frequently encountered problems in 
fulfillment of water need were: the water color is not 
clear (29%) followed by expensive price (25%), and 
the odor (15.0%).

Teenagers sample in the highlands prefer 
to drink unbottled water (69.0%). By contrast, in 
the lowlands choose bottled water (55.0%). Adult 
groups in the highlands mostly prefer unbottled 
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drinking water (76.0%) rather than bottled ones. This 
is not differ in the lowlands, 70.3% adults prefer to 
consume unbottled water. 

Safety is major reason for teenagers to choose 
between bottled water or unbottled ones. It support 
by knowledge of sign water safety almost better 
among them. Aside from the plain water, the other 
favorite drinking beverages for teenagers are tea 
(19.0%) in the highlands, whereas in the lowland 
electrolyte drinks/ionization (23.0%). Sugary 
beverage indicated related caused of epidemic of 
obesity in USA (Gracey M, 2005)) data nutrition 
status in lowland found more obesity than highland, 
it maybe their prefered drink. Sugary iced tea was 
choice of almost teenagers group in lowland which 
follow their habit on fast food consumed. Fried food 
needs more volume water drink, especially sugary 
iced tea or other iced beverages.

Teenagers in both areas have low knowledge 
level regarding healthy drinking water. The lack 
of knowledge is mostly for the question about 
the water function, dehydration symptoms and 
specific conditions that require more water. Sign of 
dehydration catch reflect of body to drink which it 
should be train since early they have complementary 
feeding. RDA of water is from 0.8 to 2.8 liters per-
day was habitual worked by feeding care. Many 
people have not yet realized on the negative effects 
of water deficient for the body (pre-dehydration) on 
health and performance. Further studies are required 
on the magnitude of the problem in Indonesia.

Teenagers knowledge about healthy drinking 
water is not sufficient; therefore the government 
and the private educational institutions, health 
institution and industry, especially the drinking 
water industry need to promote and increase public 
knowledge about healthy and safe drinking water. 
The government and private educational institutions 
such as schools and universities need to increase 
their student knowledge on safe and healthy drinking 
water, implication of dehydration and how recognize 
the symptoms of dehydration. The knowledge about 
safe and healthy drinking water, implication of 
dehydration, dehydration symptoms is possible to 
disseminate in the community through education and 
information efforts such as conselling in educational 
institutions, medical schools, universities, health 
centre, posyandu, and so on. Drinking water industry 
is expected to provide information for public through 
printed media, electronic and information on the 
product packaging. The improvement of knowledge 
about safe and healthy drinking water, should be 
done by the government in communities as an in an 
effort to prevent habit that contribute to dehydration. 
The advance study need to be carried out in other 
locations on the same age group (teenagers and 
adults) and different age group (children, elderly, 
and pregnant women). The research on school based 

approach program for preventing dehydration among 
students needs to be conducted. 

CONCLUSION 
In the highlands region, most teenagers 

reported the source of drinking water for the family 
comes from gallons water, piped water. Meanwhile, 
in the lowlands most teenagers drinking source for 
the family comes almost from gallons water, follow 
tap water. The number of gallons water consumed by 
the teenager family is 1.92 gallons in the highlands 
and 5.89 gallons lowlands. Type of branded gallons 
water (un refill) is widely used in one of three the 
teenager in the highlands and one of two teenager 
in the lowlands. Teenagers sample in the highlands 
prefer to drink un bottled water, by contrast, in the 
lowlands choose bottled water. Safety is major reason 
for teenagers and adults to choose between bottled 
water or unbottled ones. Aside from the plain water, 
the other favorite drinking beverages for teenagers 
follow tea in the highlands, whereas in the lowland 
electrolyte drinks/ionization. Teenagers and adults 
in both areas have low knowledge level regarding 
healthy drinking water. The lack of knowledge is 
mostly for the question about the water function, 
dehydration symptoms and specific conditions that 
require more water. 
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