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The Comparison of Dietary Intakes
Between Adolescent Swimmers and
Sedentary Peers

Adodlesan Yiiziiciiler ile Spor Yapmayan
Yasitlarinin Besin Tiiketim Durumlarinin
Karsilagtirilmasi

ABSTRACT Objective: The aim of this study was to compare dietary intakes between adolescent swimmers and
sedentary peers (control group). Material and Methods: This cross-sectional study examined 46 adolescent swim-
mers (10.9+1.99 years, %41.3 male) and 102 age- and sex-matched controls (10.6+1.98 years, %41.2 male). All of
the adolescents completed 3-day food records. Height, body weight, and triceps skinfold measurement was
recorded for each adolescent. Adolescents’ recorded their 24 hours exercise program and physical activity details
were and total energy expenditure was calculated by multiplying physical activity level by basal metabolic rate.
The values obtained for energy and nutrient intakes were compared with dietary reference intakes (DRIs) and
American Heart Association (AHA) recommendations. Results: Swimmers had higher body weights, heights,
body mass indexes, and smaller triceps skinfolds compared with the control group (p<0.05). The mean difference
between the energy intake and total energy expenditure was significantly higher in swimmers than it was in con-
trols (p<0.05). In addition swimmers consumed significantly more energy, carbohydrate, protein, fat, cholesterol,
saturated fat, and fluid than controls (p<0.05). However, carbohydrate and protein intakes were not significantly
different between the groups when expressed as per kilogram of body weight per day (p>0.05). Total fat, saturated
fat, and sodium consumption of adolescents exceeded the AHA recommendations. In both groups, the fluid, fiber,
and calcium consumptions were below than the AHA recommendations, the sodium consumption was above
them. Mean intakes of thiamin, riboflavin, vitamin E, and vitamin B12 were significantly higher in swimmers.
With the exception of niacin (90% DRIs) and folate (94% DRIs), all vitamin intakes were above the DRIs for
swimmers. In controls, however, thiamin, niacin, vitamin E, and vitamin B12 were under the DRIs. Conclusion:
The results of this study indicated nutrient inadequacies and unbalances among adolescent swimmers and seden-
tary peers. Swimmers should be encouraged to consume low-fat foods, dense meals with high carbohydrate nu-
trients and increase their intakes of fluids and dairy products.
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OZET Amag: Bu galigmanin amact, adolesan yiiziiciiler ile hi¢ spor yapmayan yagitlarinin (kontrol grubu) diyet
titkketimlerini kargilastirmaktir. Gereg ve Yontemler: Bu kesitsel ¢aligma, 46 yiiziicii adolesan (10.9+1.99 yas,
%41.3i erkek) ile yas ve cinsiyet agisindan eslestirilmis 102 adolesan (10.6+1.98 yas, %41.2’si erkek) iizerinde
yapilmstir. Adolesanlar 3 giinliik besin titkketim kaydi doldurmuslardir. Adolesanlarin boy uzunlugu, viicut agirhig
ve triseps deri kivrim kalinhiklar él¢tilmistiir. Giinlikk antrenman ve fiziksel aktivitelerini kaydetmisler ve toplam
enerji harcamalari, fiziksel aktivite diizeyi ile bazal metabolik hizin carpimindan hesaplanmistir. Enerji ve besin
6gelerinin tiikketim durumlar1 Diyet Alim Diizeyleri (DRI) ve Amerikan Kalp Birliginin (AHA) 6nerileri ile
kargilagtinlmigtir. Bulgular: Yiiziictilerin viicut agirligi, boy uzunlugu, beden kitle indeksi degerleri kontrol
grubundan daha yiiksek iken, triceps deri kivrim kalinlar1 daha disiiktiir (p<0.05). Enerji alimi ve harcamasi
arasindaki fark yiiziiciilerde kontrol grubundan daha yiiksektir (p<0.05). Ayrica yiiziiciiler kontrol grubundan
daha fazla enerji, karbonhidrat, protein, yag, kolesterol, doymus yag ve siv1 tiikketmektedir (p<0.05). Fakat
yliziiciillerin karbonhidrat ve protein tiiketim miktarlari, viicut agirhgimin kilogrami bagina gram olarak
verildiginde iki grup arasinda fark yoktur (p>0.05). Adolesanlarin toplam yag, doymus yag ve sodyum tiiketimleri
AHA o6nerilerinin tizerindedir. Her iki gruptaki adolesanlarin s1v1, posa ve kalsiyum alimlar1 AHA 6nerilerinin
altindayken, sodyum tiiketimleri AHA tarafindan énerilen miktardan daha fazladir. Yiiziiciilerin diyet tiamin,
riboflavin, E ve B12 vitaminleri tiikketim ortalamalari, kontrol grubundan daha yiiksektir. Yiiziiciilerin niasin
(%91 DRIs) ve folat (94%DRIs) hari¢ diger vitaminleri tiikketim miktarlar1 DRIs tizerindedir. Kontrol grubunda
ise tiamin, niasin, E ve B12 vitamin tiiketimleri DRIs altindadir. Sonug: Bu ¢alisgmanin sonuglari, yiiziicii
adolesanlar ve hi¢ spor yapmayan yasitlar1 arasinda besin 6geleri yetersizlikleri ve dengesizlikleri oldugunu
gostermektedir. Yiiziiciilere diisitk yagh besinler ile yiiksek karbonhidrat igeren enerjisi yogun besinlerin
tiikettirilmesi ve siv1 alimlari ile siit ve Girinlerinin titketimlerini artirmalar1 konusunda yardimci olunmahidur.

Anahtar Kelimeler: Sporcu, adolesan, beslenme, yiizme
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wimmers, like all athletes, require a well-ba-

lanced diet for normal daily activities and de-

mands of training and competition.' The
prolonged nature of swimming requires attention
to good eating habits and drinking enough fluids.?
If only normal daily eating is maintained, the
swimmer’s nutritional intake could be severely in-
adequate.!

Researchers typically have studied the nutri-
tional statuses of swimmers during heavy or peak
training."® Unfortunately, because most research
has focused on adolescent and young adult swim-
mers,*® there remains a paucity of information re-
garding the dietary needs of middle and high
school athletes and nonathletes. Young athletes dif-
fer from adults and their nonathletic peers in im-
portant physiological, metabolic, and biochemical
regards,®’ and these differences affect the nutritio-
nal needs of these young athletes. Most children
and adolescents who are strongly committed to
swimming are not concerned about proper nutriti-
on as it relates to energy balance."® To stay in en-
ergy balance, it is necessary that a sufficient
amount of calories is eaten to balance energy ex-
penditure.” Studies show that energy intake for
swimmers is an average of 11% to 43% lower than
total energy expenditure.'*> While not all adoles-
cents fail to consume enough micronutrients, a sig-
nificant percentage do not meet the minimum
recommendations for calcium, iron, folic acid, and
several other vitamins and minerals.! Adolescent
athletes might consume more nutrients if they in-
creased their food intake to meet energy expendi-
tures.®

Children and adolescents should be encoura-
ged to eat well so that they receive the adequate
nutrients for growth and sports participation.®’ It is
therefore necessary to evaluate the dietary intake
of adolescent swimmers to establish specific dietary
guidelines to enhance their peak athletic perfor-
mance and overall health. Therefore, the purposes
of this study were to compare the dietary intakes
of adolescent swimmers and sedentary peers and
compare their dietary intakes with the recommen-
dations.
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I MATERIAL AND METHODS
SUBJECTS

A convenient sample of competitive school-age
club swimmers was recruited from swim teams in
Ankara, Turkey. Of the 102 enrolled swim-team
members, 46 voluntary swimmers (41.2% males;
mean age, 10.9 + 1.99 years) participated in this
study. These swimmers were compared with 102
age- and sex-matched sedentary peers (41.3% ma-
les; mean age, 10.6 = 1.98) years) (controls) from
the surrounding community. Inclusion criteria we-
re good health, with no known disease including
diabetes, cancer, or heart disease; and currently not
being on a weight loss diet; for controls, no vigoro-
us exercising (ie, <3 moderate to vigorous aerobic
sessions longer than 30 minutes a week) was allo-
wed. Swimmers had trained for a mean of 3.6 =
1.74 years. The mean total time spent swimming
daily was 1.5 + 0.49 hours. Written, informed con-
sent was obtained from each swimmer and their
parents.

DIETARY ANALYSIS

A food record was used to collect data regarding
the dietary intake for 3 consecutive days including
1 weekend day. Although no one dietary assess-
ment method can precisely measure dietary inta-
ke, three-day food records have been shown to be
appropriate for determining mean nutrient intake
of the group.'® Adolescents and their parents were
given the food record and were instructed about
how to record all food and fluids consumed. Sub-
jects gave detailed descriptions of consumed food
and drink. They recorded brand names of commer-
cial and ready-to-eat foods; they estimated portion
sizes; and they recorded the method of preparation,
place of consumption, and whether they used any
added fats or oils. Adolescents and their families
met with the dietician at the end of each day; at
that time, the completed food record was revie-
wed with the adolescent (or their parents) by die-
ticians for accuracy and completeness. The
completed diet records were analyzed using a
commercial computer program (Nutrient Data Ba-
se Program- BEBIS5, version 616000, 2006, Ger-
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many). The adolescents’ nutrient intakes were
compared with Dietary Reference Intakes (DRIs)
matched for age and sex. Levels of total fat, satu-
rated fatty acid (SFA), monounsaturated fatty acid
(MUFA), polyunsaturated fatty acid (PUFA), and
cholesterol were compared with American Heart
Association (AHA) recommendations for these le-
vels.!!

ENERGY EXPENDITURE AND ENERGY BALANCE

Data for energy expenditure were collected with
activity records. Activity records were collected
for the same days for which the dietary records
were kept. Adolescents and their parents were gi-
ven forms with which to record information, and
they were given written and verbal instructions on
how to record activities. Physical activity for
swimmers during practice was prescribed each day
by the swimming coach. Tabulated energy costs
for the different activities were used to estimate
physical activity level. Basal metabolic rate was
calculated using the equation recommended by the
World Health Organization, the Food and Agri-
culture Organization, and the United Nations Uni-
versity in 2001. Total energy expenditure was
calculated as basal metabolic rate “ physical acti-
vity level.

ANTHROPOMETRIC DATA

Anthropometric measures included weight, height,
and triceps skinfold thickness. Height was measu-
red with a nonstretchable tape measure attached to
the wall. Body weight was measured using an elec-
tronic scale (Seca model, 770, Hamburg, Germany).
Body mass index was calculated as kg/m?. Skinfold
measurement (triceps) was obtained using a Harp-
enden Skinfold Caliper (H.E. Morse Co. British In-
dicators, Ltd, Burgess Hill, West Sussex, UK)
according to procedures described by Lohman et
al.!? Three measurements were taken at the triceps
(+0.1 mm) and averaged.

STATISTICAL ANALYSES

All data were analyzed with SPSS software (Statis-
tical Product and Services Solutions, version 11.0,
SPSS Inc, Chicago, IL, USA). The results are ex-
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pressed as means + standard deviation or as per-
centages. A Kolmogorov-Smirnov test was perfor-
med to determine the normality of the distribution
of the data. For normal data, differences between
swimmers and controls were compared using an
unpaired ¢ test. For nonnormally distributed data,
a Mann-Whitney U test was used to compare the
2 groups. Values for p were 2-tailed and were con-
sidered statistically significant at a level of less
than 0.05.

I RESULTS

The physical characteristics of swimmers and
controls are shown in Table 1. Body mass index
(BMI), height, and weight were significantly dif-
ferent between two groups. Swimmers had signi-
ficantly greater BMIs than controls (p< 0.05).
The triceps skinfold thickness of controls was sig-
nificantly higher than those of swimmers (p<
0.05).

Table 2 shows the results for reported total
energy expenditure and energy balance for swim-
mers and controls. When the total energy expen-

TABLE 1: Physical characteristics of swimmers and

controls.
Swimmers (n= 46) Controls (n=102)  p value
Height (cm) 146.7 £ 12.34 140.7 £ 13.83 0.001
Weight (kg) 39.6 + 12.34 33.6 +9.16 0.001
BMI (kg/m?) 18.1£2.12 16.6+1.79 0.001
Triceps (mm) 12.8 +5.41 16.2+2.26 0.033

Values are means + SD.

TABLE 2: Total daily energy expenditure and energy
balance of swimmers and controls *.

Swimmers (n=61) Controls (n=102)

Total energy expenditure (TEE), keal 2496 £ 705.7 1751 £ 299.1
Basal metabolic rate, kcal 1196 + 320.4 1175 + 156.2
Physical activity level 2.08+0.18 149+ 0.15
Energy balance, kcal -604 + 650.8 -153 + 358.6
{Energy balance, % -17.72 306 7.7£19.3

Values are means + SD,
p < 0.05,
Energy balance = Energy intake-Total energy expenditure.
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diture of both groups was calculated, swimmers
were shown to have higher total energy expendi-
tures than controls. The mean difference betwe-
en the energy intake and total energy expenditure
was -604 + 650.8 kcal.d! for
and -153 + 358.6 kcal.d ! for controls, resulting in
energy balances of -17.7% and -7.7%, respecti-

swimmers

vely.

The reported means + SD daily dietary inta-
kes of energy, macronutrients, and percentage of
total energy of macronutrients for the two groups
are presented in Table 3. The 3-day food record
showed that swimmers had significantly higher
energy intakes compared with controls, but swim-
mers consumed 50.2 + 13.75 kcal.kg'.d!, while
controls consumed 50.0 + 13.62 kcal.kg'.d! (p =
0.940). Swimmers consumed significantly more
carbohydrate, protein, fat, SFA, MUFA, PUFA,
cholesterol, and fluid than did controls. When
macronutrient intake is expressed as g.kg'.d’!, car-
bohydrate and protein intakes did not differ signi-
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ficantly between the groups. In the energy contri-
butions of the percentage of carbohydrate, prote-
in, and fat, there were no statistically significant
differences between swimmers and controls. The
reported energy intake from SFA was significantly
higher in swimmers than in controls (p= 0.006). In
groups, total fat and SFA consumption exceeded
recommended maximums of less than 30% kcal
and less than 10% kcal, respectively (Table 3). Me-
an fluid intake was significantly higher in swim-
mers than controls, but the amount of the fluid
intake was less than that was recommended by the
DRIs.

Mean vitamin intakes are shown Table 4. Me-
an intakes of thiamin, riboflavin, vitamin E, and vi-
tamin B12 were significantly higher in swimmers
than in controls. With the exception of niacin (90%
DRIs) and folate (94% DRIs), all vitamin intakes
were above the DRIs for swimmers. In controls,
however, thiamin, niacin, vitamin E, and vitamin
B12 were below the DRIs.

TABLE 3: Daily dietary intakes of energy and macronutrients of swimmers and controls.

Swimmers (n= 46)
Energy, keal 1891 + 378.7
Energy, kcal.kg™ 50.2+13.75
Carbohydrate, g 233.9 £ 64.16
Carbohydrate, g.kg"! 62+178
Protein, g 63.9+13.32
Protein, g.kg"! 1.7+£057
Fat, g 745 £ 15.37
SFA, g 28.5+6.97
MUFA, g 25.3+6.70
PUFA, g 156.9+5.34
Cholesterol, mg 258 +109.3
Fiber, g 17.7+6.78
Fluid, mL 1883 + 479
Percentage of total energy
Carbohydrate, % 50.5 + 6.06
Protein, % 13.9+2.19
Fat, % 35.6+4.85
SFA, % 13.7+2.95
MUFA, % 12.1+2.28
PUFA, % 77+228

Controls (n=102) p value
1598 + 358.8 0.000
50.0 + 13.62 0.940
2034 £52.6 0.003

6.4+1.95 0.531
52.0 £ 16.31 0.000

1.6+0.53 0.345
60.2 £ 18.54 0.000
21.6+8.78 0.000
222+8.62 0.037
11.9+5.49 0.000
206+ 933 0.003
17.6 £5.77 0.872
1363 + 497 0.000
52.6 £ 6.76 0.077
1351277 0.086
33.9+6.84 0.159
121+ 348 0.006
12.5+ 3.59 0415

6.8+3.06 0.105

Values are means(SD); SFA: saturated fatty acid; MUFA: monounsaturated fatty acid; PUFA: polyunsaturated fatty acid.
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TABLE 4: Vitamin intakes of swimmers and controls, compared with recommendation.

Swimmers (n= 46)

Mean (SD)
Vitamin A, meg RE 983.7 +37.5
Vitamin E, mg 15.0 £ 6.05¢
Vitamin C, mg 143.0 + 9.5
Thiamin, mg 0.91 £ 0.24°
Riboflavin, mg 1.49 + 0.33¢
Niacin, mg 10.4 +3.48
Vitamin B8, mg 1.31+£0.27
Vitamin B12, mcg 3.0+1.52e
Folate, meg 271.0+8.28

Controls (n=102)

% DRIt Mean (SD) % DRt
172+ 97.4 920.5 + 679.2 158 + 106.7
1421+ 533 9.9+ 5.06° 95+ 49.7

3449 £ 212.4 93.8 + 42.55° 2269+ 109.4
106" £ 35.1 0.74 £ 0.19° 88"+ 254
173 + 68.2 1.0 £ 0.28¢ 119'+ 33.7
90+315 94428 82+ 36.0
140+ 42.7 12+0.32 131+ 41.8
176/ + 96.6 16+ 1.34° 9714816
94 +31.6 289.6 +95.02 102+ 37.3

i Means in the same row bearing the same superscript differ significantly (p< 0.05).
1 Dietary Reference Intakes (DRIs) for 8- to 14-year-old girls and boys (IOM, 2001).

TABLE 5: Mineral intakes of swimmers and controls, compared with recommendations.*
Swimmers (n= 46) Controls (n=102)

Mean (SD) % DRI Mean (SD) % DRI*
Sodium, mg 2193 £ 645.5 151+ 64.0 1851 + 751.8 128 + 49.7
Potassium, mg 2618 + 614.9 60+21.3 2074 + 580.5 47129
Calcium, mg 873 +220.1 73+ 43.4 462 + 165.8 39+ 15.1
Phosphorus, mg 1142 +228.3 108 + 60.2 806 +219.2 81+38.8
Iron, mg 10.7 + 2.46 126 + 38.9 8.7+2.49 99 +33.4
Zinc, mg 9.6+1.67 131 +40.1 72+2.13 96 +30.7
Magnesium, mg 271+ 68.9 121 £46.7 187.8 £52.2 86 +34.7

*p< 0.05 for all comparisons.
'Dietary Reference Intakes (DRIs) for 8- to 14-year-old girls and boys (IOM, 2001).

The reported mean daily mineral intakes by
swimmers and controls are presented in Table 5.
Swimmers exceeded the established DRIs for all
major minerals measured except potassium and cal-
cium. Controls met none of the established DRIs
except for sodium. Unfortunately, dietary sodium
intake was not in recommended intake level for the
two groups. Approximately 91.3% of swimmers
and 100% of controls had inadequate calcium inta-
kes. While 73.9% of swimmers had iron intakes at
or above that recommended, only 46.1% of con-
trols met recommendations (data not shown).

I DISCUSSION

Swimming is a very popular sport in Turkey, ho-
wever little data is available on the nutritional
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adequacy of both competitive and recreational
adolescent swimmers. Adequate dietary intake is
important to maintain health, growth, and matu-
ration for children and adolescents. Optimum di-
et and exercise in childhood and adolescence will

promote an enjoyable and health-promoting li-
fe®

Our results show that height, weight, BMI,
and triceps skinfold measurement in a large sam-
ple of adolescent swimmers was significantly dif-
ferent from controls. Training 1 or 2 hours per
day was shown to exert a positive effect of
growth and development in adolescent in the
present study. The triceps skinfold measure of
our swimmers was lower than those of controls
which indicated that swimmers might have lar-
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ger muscle mass than controls. Unfortunately,
body fat mass for both groups was not measured.
Athletic children with a low ratio of body fat to
lean body mass, however, may exceed their rec-
ommended weight range without being overwe-
ight.”3

Despite different training loads and body mas-
ses, the swimmers in this study consumed 1881 =+
609 kcal.d! and controls consumed 1598 + 359
kcal.d?. This difference, however, disappeared
when energy intake was expressed as kcal/kg/body
weight. While swimmers in this study consumed
nearly 50 kcal.kg™'.d!, Hawley and Williams' re-
ported that male swimmers consume 55 kcal.kg™.d"
!while female swimmers consumed 40 kcal.kg'.d™".
Especially, the swimmers in this study were more
in negative energy balance than controls and both
groups did not maintain energy balance. Similar to
the energy balance values reported for the swim-
mers in our study (-17.7%), other studies using the
doubly labeled water method with endurance ath-
letes' have reported mean energy balances of -32
to -35. In some studies,'*' as in our study, subjects
maintained their body weight, despite the diffe-
rence between energy intake and total energy ex-
penditure. The maintenance of body weight may
be explained by the underreporting of food intake
by the adolescents, under consuming by the ado-
lescents, or by an increased metabolic efficiency of
the adolescents. The US Food and Nutrition Bo-
ard' reported that children and adolescents need
adequate energy intake to ensure proper growth,
development, and maturation. The athletic or
very active child or adolescent generally needs
more energy because of their increased physical
activity.

A diet that gets 45% to 65% of its energy from
carbohydrates is typically adequate for children
and adolescents.'® With regard to energy source,
carbohydrates provide, on average, nearly 46% of
the energy consumed by athletes.!” Short and
Short'® reported that in swimmers, 43% of their to-
tal energy intake was derived from carbohydrates.
A somewhat higher value (49%) was found by
Smith et al" for competitive female college swim-
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mers. In the present study, the relative contributi-
on of carbohydrates to total energy intake was
50.5% (6.2 g.kg'.d!) and 52.6% (6.4 g.kg'.d") for
swimmers and controls, respectively. Because of a
lack of research, it is unclear whether young athle-
tes require carbohydrate intakes (per kilogram of
body weight per day) comparable to those of
adults.” Costill and Miller” recommended a diet
that provides approximately 7 g.kg'.d!. Our swim-
mers consumed 6.1 g.kg!, a value higher than that
found by Smith et al,'’” who reported a daily intake
of 4.7 g.kg™' for female college swimmers. Altho-
ugh swimmers in our study were more active than
controls, their daily intakes of carbohydrate per ki-
logram were similar.

It is generally recommended that adults obta-
in at least 12% to 15% of their dietary energy from
protein.'® This recommendation also appears rea-
sonable for the child and adolescent athletes. The
protein content of athletes’ diets usually accounts
for approximately 14% to 16% of their daily energy
intake, with athletes involved in endurance sports
typically having lower protein intakes than athle-
tes engaged in strength or power events.”” In the
current study, the contribution of protein to the to-
tal energy intake did not differ significantly bet-
ween swimmers (13.9%) and controls (13.5%). The
DRIs recommends a range of 0.85 g to 0.95 g pro-
tein per kilogram of body weight for sedentary
boys and girls aged 8 to 18 years.!® Limited data is
available on the protein requirements of young
athletes.® In most circumstances, protein intake
will be adequate if the energy intake meets the da-
ily requirements. Even in studies of young athletes
who typically restrict energy intake, protein inta-
kes usually are adequate.® Many sports nutritionists
and exercise physiologists recommended 1.5 g.kg’
1.d™* of protein for the adolescent in the midst of a
growth spurt. Smith et al'® report an intake of 1.4
g.kg'.d! for female swimmers, which is almost
identical to the value for female swimmers in our
study.

The AHA recommends that 25% to 30% of a
person’s total daily calories come from fats. SFA
should provide no more than 10% of the total da-

Turkiye Klinikleri J Sports Sci 2009;1(2)
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ily calories.!" In the swimmers and controls in our
study, consumption of total fat and SFA exceeded
the recommendations. In the 2 groups, intake of
dietary cholesterol was within the recommended
dietary guidelines. However, dietary fiber intake
was slightly below recommended levels. Intake of
total fats and SFA exceeded the recommendations.
These maximum limits are important for health
and athletic performance. Adolescents and their
parents are advised that further increases in fat in-
take would be detrimental. Daily intakes of car-
bohydrate should be increased to a level that
promotes optimal muscle glycogen resynthesis and
protein resynthesis; fat intake should be decrea-
sed so as to be beneficial for health and perfor-
mance.?

We also looked at the intakes of vitamin and
minerals consumed by the swimmers and controls.
According to research, most young athletes con-
sume more than their daily requirement of vita-
mins, and most swimmers consume more vitamins
than their sedentary peers.?? In general, as long
as athletes are meeting their energy needs from a
variety of recommended foods groups, the DRIs
for micronutrients for athletes should be met.?
Regarding diets for children and adolescents, iron
and calcium are 2 minerals frequently identified
as being deficient.” In the current study, swim-
mers met or exceeded the requirements for most
vitamins and minerals, but controls did not. In our
study, the mean calcium intake was significantly
lower in controls compared with swimmers, but
mean intake for both groups was less than the re-
commended daily intake of 1300 mg. Very low
calcium intake (< 400 mg.d™) is deleterious for bo-
ne development and health.® However, having a
calcium-fortified beverage such as orange juice co-
uld help adolescents achieve their dietary goals for
proper intake of calcium and other vitamins and
minerals. Puberty increases the requirement for
iron due to increases in hemoglobin mass, tissue
deposition, growth support, and onset of mens-
truation in females.? Eleven-years-old boys parti-
cipating in 6 months intense endurance swim
training combined with cross-training experien-
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ced a progressive and significant decline in serum
ferritin when compared with age-matched-non
athletic controls. Such a decline occurred despite
dietary iron intakes that met the recommendation
of 12 mg/d.?® Although, iron intake was above the
DRIs for swimmers in this study, iron status de-
pends on a balance of intake and absorption versus
loss.

The observed fluid intake of swimmers and
controls is below the baseline recommendation. !¢
Both groups drink enough fluid, but swimmers
must replace fluid losses during training and
matches. Carroll® reported that 120 to 240 mL of
fluid must be consumed every 20 minutes to rep-
lace loss from sweat during exercise. In the cur-
rent study, swimmers who trained a minimum of
90.9 + 29.4 minutes daily would need a minimum
of 540 mL of fluids although exact fluid needs are
individual and depend upon intensity and durati-
on of exercise; body size; body surface area; indi-
viduals’ sweat rates; and poor environmental
conditions such as warm pool water, warm air
temperatures, or high humidity.?” Current data in-
dicate a shortfall in daily fluid intake of approxi-
mately 329 + 548.3 mL for swimmers and 808 =+
523.8 mL for controls. All adolescents should
drink enough and understand recommended re-
quirements for proper hydration. Because of in-
creased loss of water and electrolytes, mainly
through sweat, fluids are essential for health.* So-
dium is an essential micronutrient and plays an
important role in maintaining muscle contracti-
on; however, excessive intake of sodium can neg-
atively affect the cardiovascular system over the
long term." Unfortunately, the results of our
study showed that 89.1% of swimmers and 71.6%
of controls exceeded the AHA dietary recom-
mendations for sodium.

STRENGTHS AND LIMITATIONS

This study investigated nutrient adequacy among
adolescent swimmers and sedentary peers, an area
in the literature in which there are few data. This
study was done with adolescents in only 1 major
metropolitan area, which limits extrapolations to
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other populations. Although food records are an
excellent way to assess the nutrient intake of diffe-
rent populations, no one dietary assessment techni-
que can precisely assess everyone’s intake.
Although the adolescents and their parents in the
present study were highly motivated and dedica-
ted individuals, eager to understand how to impro-
ve their performance through proper nutrition,
errors may have occurred during the reporting of
their dietary intake.

I CONCLUSION

Because dietary inadequacies were detected for all

THE COMPARISON OF DIETARY INTAKES BETWEEN ADOLESCENT SWIMMERS AND SEDENTARY PEERS

lescents need help to meet the dietary recommen-
dations for optimal health and performance. Alt-
hough all of the adolescents in our study had
sufficient protein intakes, a negative energy balan-
ce will cause protein to be used as a substrate for
energy rather than for synthesizing lean tissues. In
addition, all of the adolescents’ diets were higher
in fat and SFA than what is recommended, and di-
ets high in fat and SFA are associated with increa-
sed risk of coronary and vascular disease." Those
who participated in this study would benefit from
learning more about nutrition; this knowledge wo-
uld enhance their growth, health, and athletic per-

.. . . .. formance.
the participants in this study, it is clear that all ado-
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