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ABSTRACT

Background: Insufficient and inappropriate daily fluid intake a long period may have adverse
effect on human's health. Therefore, the presenlystvaluated the amounts and sources of fluids
consumed by university students to determine whetmnese amounts and sources of fluid were
enough and appropriate.

Methods:. In this descriptive study, 245 (142 females a8 fnales) volunteer students of Tabriz
University of Medical Sciences in 2009 were re@ditFood and fluid intake of subjects were as-
sessed by 24-hour recall method of 3 days (two veksls and one week- end included). Dietary
intake of subjects was analyzed by Nutritionistsdiftware program. The mean total fluid intake
(drinking fluid values merged with data on the watentent of foods) and the rate of metabolic
water were figured out. Comparisons of the reswith recommended dietary values were made
using student's-test.. Data of dietary intakes for two under-répoifemale subjects were not
included in the statistical analysis.

Results: Daily total mean of fluid intake for girls (1598&ml) and boys (1861+59ml) reflect the
sum of beverages (Girls, 818+29ml; boys, 1147+57anll food water (Girls, 780x47ml; boys,
714+86m). The most consumed beverage for girls lzmygs were water (40%) and tea (49%)
respectively. Daily mean intake of milk for girlsnch boys were 106.31+10ml (13%) and
57.30£11ml (5%), respectively.

Conclusion: The mean daily fluid intake of subjects, spegialater, and milk was lower than rec-
ommended values. Therefore, there is an urgent fegeighilored nutrition intervention targeting
the young adults to improve their beverage choices.
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I ntroduction

Water is the most essential nutrient largest single component of the body. The
for life, but its importance is overlooked  volume, composition, and distribution of
and even in nutrition, it has not been taken body fluids have profound effects on cell
into account. It is an essential nutrient re-  function [1].
quired for all body tissues and it is the
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Fluids fill virtually every space in
cells and between them [2]. As a solvent, it
makes many solutes available for cell
function and is the medium needed for all
reactions. Water is also essential for the
physiologic processes of digestion, ab-
sorption, and excretion [1, 3].

Whole- body thermoregulation is
critically dependent on water [2, 3]. The
body has no provision for water storage;
therefore, the amount of water lost every
24 hours must be replaced to maintain
health and body efficiency [2-4].

In addition, the type of fluid con-
sumed by individuals should also have re-
ceived attention (5-10). The required water
of body could be supplied with various
beverages including water, milk, tea, fruit
juices, coffee, and soft drinks. However,
regarding their nutritional value and their
effect on health, it is necessary to have a
healthy drinking pattern during life cycle.
In fact, young adulthood is a unique period
whereby youth obtain independence from
their parents. People in this age group are
vulnerable to develop unhealthy behaviors
[11, 12], which will predispose them to
chronic diseases later in life [13]. “A lon-
gitudinal study tracking soft drink intake
from early adolescence to later adulthood
demonstrated that soft drink consumption
from young adulthood remained stable”
[14). This data indicates beverage con-
sumption habits formed during young
adulthood may have a strong impact on
beverage choices in later life.

The present study evaluated the
amounts and sources of fluids consumed
by university students to determine
whether these amounts and sources of fluid
are enough and appropriate. In addition,
fluid intake was compared between male
and female.

M aterials and M ethods

participated in this studyln this descriptive
study, 245 volunteer medical students of the
Faculty of Health and Nutrition, Tabriz University
of Medical Sciences including 142 female students
and 103 male students were recruited in fall 2009.
Height was measured using a mounted tape with
the subject’'s arm hanging freely at the side and
was recorded to the nearest 0.5 cm. Body weight
was measured barefoot and with light clothing to
the nearest 0.1 kg with a Seca scale. The body
mass index (BMI) was calculated as weight (kg)

2
divided by height (n). General characteristic and
drinking habits of subjects were obtained by
completing a questionnaire. Food and fluid intake
if subjects were assessed by 24-hour recall method
of 3 days (two week days and one week- end in-
cluded), In order to confirm the amount of fluid
intake, the participants also were asked to regport
24-hour fluid intakes. Dietary intake of subjects
was analyzed by Nutritionist Ill software program.
Data of dietary intakes for 2 under-reporter female
subjects were not included in the statistical
analysis since their reported energy intakes were
less than their estimated basal metabolic rate
(BMR) multiplied by 1.1 (under-reporters). BMR
was estimated using the Schofield equations [15].
This cut-off was used, as it is highly unlikely tha
habitual energy intake would be < 1.1 x BMR or >
2.0 x BMR [16]. The mean total fluid intake
(drinking fluid values merged with data on the
water content of foods) and the rate of metabolic
water were figured out.

Daily fluid requirements of subjects were
estimated by reasonable allowance based on
recommended caloric intake (1ml/kcal) and
body weight (35 ml/kg of usual body weight in
adults [1]. It has been reported that, the
oxidation of foods in the body produces
metabolic water as an end product. The
oxidation of 100gr fat, carbohydrate, and protein
yields 107, 55, and 41gr of water respectively
for a total of approximately 200-300ml/day [1].
Therefore, the rate of metabolic water in
students was also figured out.

Statistical analysis
The normality of data distribution was as-

We asked 600 under graduate studeffSsed by Kolmogorov Smimov test. Means
(Faculty of Health and Nutrition) to participat&SP or SEM for continuous variables was
in this study. Finally, 245 volunteer studeng&lculated for each variable by study groups. A
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student's-test for independent samples was used

to look for the differences between groups.

Results

Characteristics of participants

General characteristics of partici-
pants are shown in Table 1. In both gen-
ders, the mean of BMI was in normal
range. Of 140 female students, 8 % (11
subjects) were overweight and 12 % (17
subjects) were underweight. Whilst from
the 103 male students, 14 % (15 subjects)
were overweight and 5% (5 subjects) were
underweight. However, about 80% of par-
ticipants in both gender had normal BMI.

Daily Intake of Energy and macronutri-
ents

Table 2 shows the mean daily intake
of energy and macronutrients of females
and males. The mean daily energy intake
was 2125+49 kcal in females and 2453+64
kcal in males. Energy expenditure was cal-
culated based on height, weight, and sex,
age, and physical activity levels of subjects
(1919427 kcal in females, 2542+21 kcal in
males). The mean energy intakes in both
genders showed no significant difference.
However, difference between the mean
daily intake of energy in males and fe-
males was strongly significant. The percent
of energy from carbohydrate, lipid, and
protein were 50%, 37%, and 13% respec-
tively in female students. As the percents
above indicate, lipid intake in female stu-
dents was higher than the recommend
range. In male subjects, the percent of en-
ergy from carbohydrate, lipid, and protein
were 58%, 29%, and 13% respectively,
which were in normal ranges.

Daily Intake of Fluids

As considered in Table 3, the total
mean of fluid intake (1598+40 ml) in fe-
males reflects the sum of drinking fluid
(818+£29 ml, 51%) and the water content of
foods (780+47ml, 49%). The rate of meta-
bolic water was 260+6ml. In male subjects
the total mean of fluid intake (1861+59ml)
reflects the sum of drinking fluid (114757
ml, 62%) and the water content of foods
(714+86ml, 38%). The rate of metabolic
water was 302+8ml in male students.

In females the total mean of fluid
intake, which was 1598+40 ml, was sig-
nificantly (P<0.05) lower than both rea-
sonable allowance based on recommended
caloric intake (1919+27ml) and body
weight (1856+39ml). In male subjects also
the total mean of fluids intake, which was
1861+59 ml, was significantly P0.05)
lower than both reasonable allowance
based on recommended caloric intake
(2542+21 ml) and body weight
(2432+37ml). The difference in fluids in-
take between females and males was
strongly significant<0.05).

Mean daily intake of various bever-
ages are shown in Table 4. As considered,
the most consumed beverage in females
was water (40%), whilst, tea was the most
consumed beverage, accounted for (49%)
of total daily beverage intake of males.

Comparison of mean daily intake of
various beverages between males and fe-
males indicated that the mean daily intake
of tea, fruit juices and yoghurt drinking
was significantly higher in male students,
where as the mean daily intake of milk was
higher in female students P£0.05).
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Table 1. General Characteristics of Participants (meanzSD)

Females Males Total
(n=140) (n=103) (n=243)
Age (y) 20+2.51 21.4+2 21+2.42
Weight (kg) 55+7 69.5+11 61.5+11
Height (cm) 16245 17617 168+9
BMI(kg/m?) 21+4.30 22.3045.41 21.65+4.42

Table 2: The daily mean intake of energy and macronutrienssudents (mean+S.E.M)
* Studentd-test

Female Male pP* Total
(n=140) (n=103) (n=243)
Total energy(kcal) 2125449 2453164 0.03 2265+40
carbohydrate(kcal) 1062.507 1423+19.61 0.001 1223+13
%energy 50+0.81 58+0.94 0.04 54+0.61
Lipid (kcal) 786.24+17 711+17 0.03 747+13
%energy 37+0.82 29+0.71 0.01 33+0.60
Protein(kcal) 276.24.21 31945 0.002 295+2.3
% energy 13+0.20 13+0.20 0.3 13+0.1

Table 3: The daily mean of total fluids intake and metabulater of foods in students

Female Male p* Total
(n=140) (n=103) (n=243)
Total fluids in- 1598+40 1861+59 0.001 1702+35
take(ml)
Beverages (ml) 818+29 114757 0.02 940+31
Food water (ml) 780+47 714186 0.06 762146
Metabolic wa- 2606 302+8 0.01 2875

ter(ml)

* students-test

Table 4: Daily mean intake of total various beverages

Female Male p* Total
(n=140) (n=103) (n=243)
Total bever- 818429 (100%) 1147457 (100%) 0.001 940+3(100%)
age(ml)
Water 327.20+26 (40%)  355.51+31(31%) 0.07 338+2%(B6
Tea 294.52+18 (36%) 562149 (49%) 0.001 404+25(43%)
Milk 106.31+10(13%) 57.30£11(5%) 0.007 8518(9%)
Soft drinks 49+8.64(6%) 69+11(6%) 0.09 56+7(6%)
Fruit juices 16.42+4 (2%) 45.91+10(4%) 0.001 28#56]3
Yoghurt drinking 16.40+5 (2%) 34.4048(3%) 0.03 1092%))
Other drinking 8.2+2.43 (1%) 22.92+7(2%) 0.07 10+3.50(1%)

* Students t-test,
*x other drinking is include coffee, syrups and hedraiking's
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Discussion

In this study, a sample of the univer-
sity students was studied in order to
evaluate their daily fluid and energy in-
take.The BMI data showed that the most
students were in normal range of BMI.

Energy and Fat intake

As comparison with other studies, the
mean energy intake in female students was
higher than the mean energy intake reported
for females of Kuwait [17], California and
New York [18], America [19] and Greek
[20]. In contrast, the mean energy intake in
males of this study was slightly lower than
mean energy intake reported for Greek [20]
and American [19) males. Our values were
similar to the mean energy intake of Spanish
males [21]. However, the mean energy in-
take of both genders was close to nutritional
recommended values. The results of the pre-
sent study showed the percentage of energy
from fat in females (37%) was higher than
the value in females of Kuwait (33%) and
America (25%) [19].The percent of energy
from fat, in females of current study, was
exactly similar to that of Spanish [16] fe-
males (37%) and it was very close to the
mean reported percentage (36x7%) in the
1987-1988 Nationwide Food Consumption
Survey [22]. Surprisingly, the percentage of
energy from fat source in males was 29%,
which was lower than the reported percent-
age for males of Spain (33%) and Greek
(40%) [20].

Fluid intake

Daily fluid intake in the US popula-
tion aged 20 years or more in 1977 — 1978.
Nationwide Food Consumption Survey
was 2083ml in males and 1966ml in fe-
males [23] and total mean per capita
drinking fluid intake based on USDA,
CSFIl data from 1989 — 1991 was 1247ml
in males and 1074 ml in females [24]. The
results of both surveys were higher than
the total mean of beverage consumption in
current study (1147+57ml for males and
818+29ml for females). Although the re-

port of USDA excluded milk and soft
drinks, the beverage consumption rate of
USDA report was higher than that of our
study, which included milk and soft drinks.
The mean daily intake of non-alcoholic
beverages from the 1995 National Nutri-
tion Survey in Australia [25] was in males
and females, 2052 ml and 1917ml respec-
tively. These values were greater than our
reported values. In addition, the mean bev-
erage consumption, according to results of
: a study conducted in Britain [26]
(1589+20.3 ml/day ), the report of ICRP
[27] in 1981 (1000- 2400 ml/day ), the re-
port of US.EPA [28] in 1984 (1484+45.9
mi/day ), NHANES Data in 1988 — 1994 (
3908+65 ml for males and 2838+41ml for
female [29], CSFII [30] in 1994 — 1996
and 1998 (3361ml for males and 2367mi
for females) and Canadian dietary intake
data in 1990 — 1997 (3039+79ml in males
and 2455+130ml in females ) was consid-
erably greater than the mean consumption
of beverages in both genders of current
study.

The mean consumption of water in
males and females were respectively
355.5+31ml (31%) and 327+26ml (40%)
which were just higher than that of Great
Britain [25], 6.48% (103£5ml). In com-
parison with other countries, the mean
water consumption by male and females of
our study was considerably lowered [23-
25, 28-30]. In report of ICRP in 1981, the
mean water consumption by adults (45-
730ml), on average (387.5 ml) was nearly
similar to the reported values of current
study (338+20 ml).

In males and females, the mean con-
sumption of tea was 49% (562+49 ml) and
36% (294.5+£18ml) of total beverage intake
respectively which were higher than the
mean consumption of tea in Nationwide
Food Consumption Survey [23] (males:
1.15%, 24+120ml, and females : 1.22%,
24+96ml and the report of USDA [24]
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(males: 10.91%, 136ml, females :
120ml).

In a study conducted in Great Britain
[26] the mean consumption of tea was
584+12ml which was higher than that of
current study (average of total participants:
404+25ml). Mean daily intake of tea from
the 1995 National Nutrition Survey [25] in
Australia was in males 16.83% (345ml)
which was lower than the mean consump-
tion of tea in our study (49%, 562+49ml).
In Australian females, the mean consump-
tion of tea 23.64% (453ml), was higher
than that of our study in females (36%,
294.5+18ml).

In current study, the mean intake of
milk was 5% (57.3x11ml) of total bever-
age intake for males and 13% (106.3+10
ml) for females. These values were lower
than reported values by Nationwide Food
consumption survey [23] (males: 19.59%,
408+312 ml, females: 20.75%, 408+312
ml). ICRP reported that the mean intake of
milk in adults was in range of 120 —
450ml, on average 285ml, which was
greater than the reported value in current
study.

The mean consumption of soft drinks
in National Survey in Australia were
11.51% (236ml) in males and 6.58%
(126ml) in females [21].The findings of
other study indicated that almost all of the
participants reported that drinking 2
glasses of soda or more per day [31].These
values were higher than the reported values
in this study, (6%,49+8.6ml for female,
6%,69+11ml for male).

The mean intakes of fruit juices in
Nationwide Food Consumption survey
[23] (males: 8.06%, 168ml, females:
8.2%,161ml), National Nutrition Survey
[25] in Australia (6.78%, 139ml for males
and 5.69%, 109ml for females ), the report
of USDA [24] (males: 8.1%, 101ml and
females: 5.7%, 61ml ), and in a studies
conducted in Great Britain [26] (3.6%,
57+2ml) and Canada [32] (28%,201 ml
)were considerably higher than the mean
intake of fruit juices in the present study

11.2%,
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(males: 4%, 45.9+£10ml and females: 2%,
16.4+4ml).

In this study, the most consumed
beverages in males were tea 49%, water
31%, soft drinks 6% and in females were
water 40%, tea 36%, milk 13%. However,
in National Nutrition Survey in Australia
1995, the most intake beverages in males
were water 41.71%, coffee 23.17%, and
tea 16.83%, and in female subjects were
water 44.31%, tea 23.64%, and coffee
19.78%. Both our study and the study con-
ducted in Great Britain found the most
consumed beverage in total participants to
be tea. There were remarkable contrasts
between the mean intake of water, tea,
milk, fruit juices, soft drinks, and coffee in
this study and other studies.

The cause of less fluid consumption
in the current study might be concerned
with the season. Since current study was
conducted in fall, it could be assumed that
the low climatic temperature of this season
contributed to low consumption of fluids.
Thus, subsequent studies are necessary to
determine the mean per capita total fluid
intake rate.

Conclusion

The average daily intake of fluids in
both genders was lower than the recom-
mended values and pattern of fluids con-
sumed was inappropriate. Therefore, there
is an urgent need for tailored nutrition in-
tervention targeting the young adults to
improve their beverage choices.

Acknowledgments

Financial support of Tabriz Univer-
sity of Medical Sciences is gratefully ac-
knowledged. The authors declare that there
is no conflict of interests.

References

[1] Charney P (2008)Water, Electro-

lytes, and Acid-Base Balance.In



Health Promotion Perspectives, Vol. 1, No. 1, 20Pt;54-61

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

Krause’s food and Nutrition ther-
apy.Ed, L Kathleen Mahan.S Escott
stump. Whitmore SJ.12th ed, The
United States of America: Rogers
John,pp,145-148.

Kleiner SM. Water: An essential but
overlooked nutrient.J Am Diet
Ass0c1999;99:200-206.

Whitney NE, Rolfs RSh(1999). Un-
derstanding Nutrition. InWater and
the major minerals 8" ed. The
united states of America: An Inter-
national Thomson Publishing Com-
pany, pp,366-395.

Radosavljevic V, Jankovic S,
Marinkovic J,Djokic M. Fluid intake
and bladder cancer. A case control
study.Neoplasm&003;50: 234-238.
Jacqueline C, Knutsen SF, Blix GG,
Lee JW, Fraser GE . Water, other
fluids, and fatal coronary heart dis-
ease. Am J Epidemiol 2002;
155:827-833.

Honow R, Laube N, Schneider A,
KeRler T, Hesse A. Influence of
grapefruit, orange and apple juice
consumption on urinary variables
and risk of crystallizationBr J Nutr
2003; 90:295-300.

Sanchez- Moreno C, Cano MP, An-
cos B, Olmedilla B, Granado, fet
al. Effect of orange juice intake on
vitamin C concentrations and bio-
markers of antioxidant status in hu-
mans.Am J Clin Nut 2003;78:456-
460.

Miller G, Jarvis J (1994).Hand
Book of Dairy foods and Nutrition
United states of America: CRC
Press.

Tseng M, Breslow RA, Graubard BI,
Ziegler RG .Dairy, calcium and vi-
tamin D intake and prostate cancer
risk in the National Health and Nu-
trition Examination Epidemiolgic
Follow-up Study cohortAm J Clin
Nutr 2005;81: 1147-1154.

Rodgers A. Effect of cola consump-
tion on urinary biochemicaland
Physicochemical risk Factors asso-
ciated with calcium oxalate urolithi-
asis.Urol Res1999;27 :77-81.

Huang YL, Song WO, Schemmel
RA, Hoerr SM. What do college

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

students eat? Food selection and
meal pattern. Nutr Res 1994;
14:1143-1153.

Hubert HB, Eaker ED, Garrison RT,
Castelli WO . Lifestyle correlates of
risk factor change in young adults:
an eight-year study of coronary heart
disease risk factors in the Framing-
ham offspring.Am J Epideml987;
125812-831.

Winkleby MA, Cubbin C. Changing
patterns in health behaviors and risk
factor related to chronic diseases,
1990-2000. Am J Health Promt
2004; 19:19-27.

Kvaavik E, Andersen LF, Klepp K.
The stability of soft drink intakes
from adolescence to adult age and
the associationbetween long-term
consumption of soft drinks and life-
style factors and body weighub
Health Nutr2005; 8149-157.
Schofield WN. Predicting basal
metabolic rate, new standards and
review of previous workHum Nutr
Clin Nutr 1985; 39: S5-41.

Goldberg GR, Black AE, Jebb SA,
Cole TJ, Murgatroyd PR, Coward
WA et al. Critical evaluation of en-
ergy intake data using fundamental
principles of energy physiology
:1.Derivation of cut-off limits to
identify under-recordingE J Clin
Nutr 1991;45:569-581.

Al-Shawi AN. Nutrient intakes of
university women in KuwaitJ Roy
Soc Health1992;6:114-118.
Koszewski WM, Kuo M. Factors
that influence the food consumption
behavior and nutritional adequacy of
college woman. J Am Diet
Ass0d 996; 96:1286-1288.

Hertzler AA, Fray RB. Family fac-
tors and fat consumption of college
student. J Am Diet Assoc1996;
96:711-714.

Mammas |, Betsias G . Nutrient in-
take and food consumption among
medical students in Greece assessed
during a clinical Nutrition course.
Int J Food Sci Nut004; 55: 17-26.
21. Soriano JM, Molto JC, Manes J.
Dietary intake, and food pattern

60



[22]

[23]

[24]

[25]

[26]

61

Balaghi et al.: Fluids Intake and Beverage Consunmot Pattern ...

among university studentslutr Res
200Q 20: 1249-1258.

Murphy SP, Rose D. Demographic
and economic factors associated
with dietary quality for adults in the
1987-1988 Nationwide food con-
sumption survey. J Am Diet
Ass0d 992; 92: 1352-1357.

Ershow AG, Cantor KP. 1977-78
Nationwide Food Consumption Sur-
vey of the United States. Total water
and tap water intake in the United
States: Population- based estimates
of quantities and sources. Bethesda,
MD: National Cancer Institute.
1989.

USDA. Food and nutrient intakes by
individuals in the United States, 1
day, 1989-91.United States service.
1995 NFS Report N0.91-2.
Australian Bureau of Statistics. Na-
tional Nutrition Survey: foods eaten,
Australia, 1995. Canberra: ABS,
1999.

Hopkins SM, Ellis JC. During water
consumption in Great Britain: a sur-
vey of drinking habits with special
reference to tap-water-based bever-
ages. 1980 Technical Report 137,
water Research Center, Wiltshire
Great Britain.

[27]

[28]

[29]

[30]

[31]

[32]

ICRP. International Commission on
Radiological Protection. Report of
the task group on reference man.
1981. New York: Program on press.
U.S.EPA. An estimation of the daily
average food and beverages intake
by age and sex for use in assessing
the radionuclide intake of individu-
als in the general population. (1984).
EPA- 520/1-84-021.

U.S. Dietary Intake Data for water
and weaning foods from the con-
tinuing survey of food intake by in-
dividuals, CSFIl 1994-1996, 1998.
U.S. Dietary Intake Data from the
third National Health and Nutrition
Examination Survey, 1988-1994.
Nada OK, Lee JW, Modeste NN,
Johnston PK .Understanding soft
drink consumption among female
adolescents using the theory of
planned behaviorHealth Edu Res
2003;18 : 278-29.

Vatanparast H, Lo E, Henry CJ,
Whiting SJ A negative trend in cal-
cium intake was accompanied by a
substitution of milk by noncarbon-
ated soft drinks in Canadian female
studentNut Res2006;26: 325-329.



