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Abstract— The objective of this research was to analyze effect of water intake on body mass index and body weight of overweight
students. For this purpose a pre-post experimental study design for 29 students of Nutrition Science of Bogor Agricultural University
aged 17-23 years with BME 23 kg/m2 were selected. Each subject was given 3 bottles of plain water (600 ml) every day. The water
was consumed before meals (breakfast, lunch, and dinner) for 2 months. Data on body weight, body high, food and beverages intake
were collected before and after intervention. The result showed that water intake has not significant effect on change of body weight
(p=0.490) as well as water intake has not significant effect on change of body mass index (p=0.398). Based on result, it will be conclude
that water intake has not significant effect both change body weight and body mass index, because of that another exposure which is
may affected, it must be identified.
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prevention [8]. According to reference [9-10], beverages
I. INTRODUCTION may be ideal targets however substitution of non caloric

Based on references [1] showed that 2-3 billion people beverages (plain water) for caloric beverages will be

was identified as overweight and obese. Prevalence of thalﬁem:"ﬁCi"’II only if compensation or consuming the calories
case has been emerged in Indonesia especially in urba om other foods, does not occur. On th_e other_hand,
which are detail on reference [2] from Ministry of Health reference [5’11_'13_] showed_ that opservan_onal _ewdence
well informed that 19.1% adolescents in Indonesia have an>U99est that drinking water is associated with weight loss
obesity problem. Classification of obesity that used is Body and a reduction in caloric intake. The hypothesis of this

Mass Index (BMI) more than equal 23 as overweight study was that participant has declined body weight and
according to reference [3] body mass index after intervention of plain water.

Many studies that concern on change body weight

through diet and change life style has been done to change Il. MATERIAL AND METHODS
food and beverages pattern [4]. Because of that reference [Sh Human Subjects

gives suggest a potential treatment on diet side which is
develop to change body weight with increasing plain water
intake and replacing sweet beverages to plain water.
Reference [6] showed that clinic study on overweight adults
which is asked to drink 2 glasses of plain water before haveP ficiant ncluded for student of nutriti !
meals (breakfast, lunch, dinner) should be declining body aticipants were inciuded for student of nutrition science,
weight. Replacement of caloric beverages with non caloric not on other diet program, healthy, not smoker and willing to

beverage (plain water) as a weight loss strategy resulted irIOIIO\.N.thiS research. F.OOd a_md beyerages consumption was
average weight losses of 2% to 2.5%. Other study thatadmlnllstered by questlo_nnalre. Thls_study approved by and
concern regarding change body weight, it was proved by\(Jva_s m't acc?r:ja(\jnce ‘.N'thwtht? ethlgal s:jandards tOf the
reference [7] showed that drinks a plain water before meals, Qt'v.erst'j>; 0 Ir; on?_s_la. i ritten informed  consent was
it can be decline body weight and caloric intake. obtained from afl participants.
Replacing specific foods or beverages that provide ap  Experimental study

substantial portion of daily calories may provide a useful
strategy for modest weight reduction or weight-gain

We recruited, enrolled, and followed participants between
October 2014-January 2015 in Bogor Agriculture University.
Eligible participants (n=10) were overweight and obese
[BMI (kg/m?): 23-34] adolescent aged 18-22 vyears.

This study was a pre-post experimental design.
Participants were got an intervention water intake (WI).
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Eligible participant were randomly assigned. The study wastheir baseline values when compared with those who
conducted 2 months intervention. WI group consist of 10 completed the intervention. After exclusion of drop outs, the
participants, 1 of 10 was exclude because not attendinggroup still did not show statistically differences in baseline
intervention regularly, so completely participants are 9. On values (p > 0.05 for all).

the baseline and end line, participants were measurement Baseline value consist of breakfasts habit (p=0.794),
including body weight and body mass index. menu of breakfast (p=0.661), drinking of plain water before
sleep (p=0.384), glasses of plain water before and after sleep
(p=0.991), drinking of plain water before meals (p=0.533),

The treatment plan was not individually change foods andlength of drinking plain water to meals (p=0.524), drinking
beverages pattern. In baseline and end line, we measuredf plain water while meals (p=0.277), glasses of drinking
body weight, body high, body mass index. Compliance wasplain water while meals (p=0.330), drinking of plain water
monitored by form which was given to participant and it was before exercise (p=0.503), and glasses of drinking plain
checked by facilitator every day. water before exercise (p=0.112).

Intervention WI (water intake), the WI group received a  Based on the Table 1 shows that the treatment WI has a
rule orientation for each participants was given 3 bottles tendency lower body weight and body mass index in
water (600 ml) every day. The plain water was consumedstudents overweight but, statistically, it is not significant on
before three times of meal (breakfast, lunch, dinner) for 2 changes in body weight (p=0.490) and body mass index
months. That rule cites by reference [13] showed that(p=0.398). Table 1 shows the effect of intervention WI on
consuming the plain water (0.5L) before three times of mealpody weight and body mass index.

(1-2 hours before meal) was given effect for declining of

body weight (p=0.030). After consuming 1 bottle of water TABLE |

before meal, participants haven't been suggested to CONSUMEBODY WEIGHT AND BODY MASS INDEX CHANGES WITH INTERVENTIONWI

light food. Participants must be took the 3 bottles of waters

C. Intervention

. . Qutcomes Means SD P value
by its self every day before going to campus. Body weight 0,188 0.78 0.490
D. Measurement Body Weight and BMI Body mass index 0,089 0,29 0,398

Body weight and BMI were measured with a fixed BIA

(Body Index Analyzer). BIA was worked with participants boghewgter::/il?]téogo(éf Vr\]/qlagglaill[]nd(\a/\)/(atgg h;j Cn;uscggrz)gefn;
who has hold the instrument without speaking load and not y 9 y y Y y

. - ﬂ,oossibilities. According to reference [16] showed that
using the shoes or shock shoes also not using metal stuff . . ;
. ) intervention effect of increased pre-meal water consumption
After BIA worked and printed the result, it can be presented on maintainina body weiaht after weiaht loss compared with
details of anthropometric parameters included BMI. The 9 y weig 9 b

L L self-monitoring of weight, result has no significant (p=0.08)
nutritional status was classified by BMI [3]. on body weight and body mass index. Based on it, the

E. Satisticsanalysis excuses would be conclude are the study has no
randomization and there are 2 of group have same baseline
data include body weight, body fat, metabolism rate and
water intake.
In this study, water intake out of intervention WI (pre-

ost) has no significant difference in water intake of energy
(p=0.296), water intake of protein (p=0.783), water intake of
fat (p=0.468), and water intake of carbohydrate (p=0.291)
hows in Table 2. Briefly, it might be the excuse that the
tervention of WI has no significant on body weight and
ody mass index.

Others possibility from result on this study regarding that
intervention WI (plain water) has not effect on change body
weight and body mass index because of criteria inclusion

Drinking a lot of water is publically believed to support |isted that subjects can't be able to change their food and
weight loss efforts or maintenance and has become apeverages pattern during intervention. As well as, reference
commonly used practice for weight control [14]. Increasing [9-10] was proved that the intervention non caloric
water consumption for overweight prevention also seemspeverages (plain water) will be beneficial only if
promising because an interventional study in children compensation or consuming the calories from other foods,
showed that promoting the drinking of waters at school does not occur. That reference were support this study result
reduced the risk of overweight [15]. Such evidence is which is food and beverages pattern should be manage only
missing in adults who concern to focusing on water if intervention able to give an impact.
consumption and body weight outcomes. In order that on  Based on Table 2 presented that average intake of energy
this research choose a young adult (student) to investigating.yater intake on pre-post intervention has increasing as well

In this study, totally, 10 students overweight performed as average intake of protein water intake. Whereas, inversely,
all baseline assessment. After the initial assessment, Ilan average intake of fat water intake also carbohydrate water
participant dropped out before completing the study. intake on pre-post intervention has been decreased. Briefly,
Individual who dropped out did not differ significantly in  water intake from out of intervention WI (plain water)

Statistical analyses were conducted using SPSS for
windows version 17.0. All variables were examined for their
normality in distribution by the Kolmogorov-Smirnov test.
Descriptive statistics were used to identify participant
characteristics and to provide summary indicates of selecte
measures. Effects of intervention (pre-post) of group were
analyzed by paired t-test to show the difference between
groups. The analyses were on a per protocol basis. Thé
result were expressed as means (SD) and considere
statistically significant if the P value was < 0.05.

I1l. RESULT AND DISCUSSION
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should be manage to give the possibility of effect for [3]
intervention.

[4]
TABLE Il
WATER INTAKE ON PRE AND POST INTERVENTION
Wi (5]
Paired
' Intake Intake Post- |  t-test
Nutrient Pre- - 6
Intervention | tervention p< [6]
0.05
Energy (Cal) 16+16.21 28+21.00 0.29¢
Protein (gram) 0.42+0.54 0.53 £1.06 0.783
Fat (gram) 5.34:10.99 2.30+3.49 0.468 (7]
Carbohydrate (gram) 47.31+92.53 11.93+17.32 0.291 (8]
IV. CONCLUSIONS [0l

According to the result, it will be suggest that the
possibility of intervention WI (plain water) has a chance to [10]
become one of program to changes body mass index and
body weight on student overweight will be beneficial only if [11]
water intake out of intervention does not occur.

ACKNOWLEDGMENT [12]

The authors would like to express their gratitude to all of
participants especially student of Nutrition Science 49 and 3l
Principals of Community Nutrition Department, Faculty of
Human Ecology, Bogor Agriculture University for their
valuable co-operation

[14]

REFERENCES [15]

[1] [FAO/WHO] Food Agricultural Organization / World Health
Organization. 2001. Human vitamin and mineral requirement Report [16]
of a joint FAO/WHO expert consultation. Thailand (TH), Roma (IT):
Food and Nutrition Division.

[2] [Depkes RI] Departemen Kesehatan Republik Indonesia. 2011.
Badan Penelitian dan Pengembangan Kesehatan Riset Kesehatan
Dasar 2011. Jakarta (ID): Balitbangkes.

151

Inoue S et al. 2000. The Asia-Pasific perspective: redefining obesity
and its treatment. WHO Western Pasific Region (AU): Health
Communications Australia.

Manore MM. 2012. Dietary Supplements for Improving Body
Composition and Reducing Body Weight: Where Is the Evidence?
International Journal of Sport Nutrition and Exercise Metabolism 22,
139 -154.

Stookey et al. 2008. Drinking water is associated with weight loss in
overweight dieting women independent of diet and activity. Obesity
(Silver Spring) 6:2481-8.

Tate DF et al. 2012. Replacing caloric beverages with water or diet
beverages for weight loss in adults: main results of the Choose
Healthy Options Consciously Everyday (CHOICE) randomized
clinical trial. Am J Clin Nutr: 10.3945.

Dennis EA, Flack KD, Davy BM. 2009. Beverage consumption and
adult weight management: A review. Eat Behav 10:237—46.
DellaValle DM, Roe LS, Rolls BJ. 2005. Does the consumption of
caloric and non-caloric beverages with a meal affect energy inatake?
Appetite 44: 187-93.

Flood JE, Roe L, Rolls BJ. 2006. The effect of increased beverage
portion size on energy intake a meal. J Am Diet Association
106:1984-90.

Stookey JD, Constant F, Gardner CD, Popkin BM. 2007. Replacing
sweetened caloric beverages with drinking water is associated with
lower energy intake. Obesity (Silver Spring) 15: 3012-22.

Wang YC, Ludwig DS, Sonneville K, Gortmaker SL. 2009. Impact
of change in sweetened caloric beverage consumption on energy
intake among children and adolescent. Arch Pediatr Adolesc 163:
336-43.

Daniels MC, Popkin BM. 2010. Impact of water intake on energy
intake and weight status: a systematic review. Nutr Rev 68: 505-21.
Dennis et al. 2010. Water consumption increases weight loss during a
hypocaloric diet intervention in middle-aged and older adults.
Obesity (Silver Spring) 18:300-7.

Scianmanna CN et al. 2011. Practices associated with weight loss
versus weight-loss maintenance results of a national survey. Am J
Prev Med 41: 159-66.

Muckelbauer R et al. 2009. Promotion and provision of drinking
water in schools for overweight prevention: randomized, controlled
cluster trial. Pediatrics 123:€661-7.

Akers JD et al. 2012. Daily self-monitoring of body weight, step
count, fruit/vegetables intake, and water consumption: a feasible and
effective long-term weight loss maintenance approach. J Acad Nutr
Diet 2012: 112:685-92.





