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Implementation and Evaluation of a Nutrition Education Program to Improve the Nutritional

and Physiological Status of Female Gymnasts

Seong Suk Cho

Department of Nutrition, College of Natural Science, Seoul Women's University, Seoul, Korea

ABSTRACT

This study was conducted with 20 female gymnasts to examine the relationship between eating patterns, diet, menstrual
function, and hematological status. According to the baseline data a nutrition counseling and education program was developed
and evaluated to improve the nutritional status and health of female gymnasts. Mean body weight at the onset of the study was
42.1+7.0kg and was reduced to 41.81£6.1kg after the nutrition counseling and educarion program. The percent of body far
was significantly reduced from 13.9+3.7% to 13.1£3.1%(p<0.01), skinfold thickness of subscapular and thighs was reduced
significantly(p <(0.01, p<(0.05). Mean daily intake levels of energy, protein, calcium, iron, thiamin, riboflavin and niacin were
significantly elevated after the nutriton counseling and education program butr were lower than the Recommended Dietary
Allowances. For the nutrition knowledge and food habits, the posttest mean scores showed a significant increase. The
hematological status(hematocrit, serum fernitin) and the early follicle level of estradiol were clevated to a mild degree although it
was not significant. The follicular stimulating hormone level was elevated significantly (p<{0.01). Gymnastics has been one of the
sports implicated by the medical profession as having probable detrimental effects. The implications of such training to child's
growth and maturation have yet to be determined. Most female athletes, however, experience poor nutritional stams and
delayed puberty. The priorities were to prepare a more effective nutrition program and educational materials for athletes, coaches
and administrators, to prepare guidelines for the team physicians and coaches to follow for the physical and physiological
examinations of female athletes. (Korean J Community Nutrition 5(1) : 50~62, 2000)

KEY WORDS : eating patterns - nutrition cducation - delayed puberty - improving nutritional status.
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Baseline data

1. Social, environmental, and
health status
. Dietary evaluation

Rapport with female
gymnasts

1st step

Social, environmental,

. Eating patterns

. Physical activity data

. Anthropometric
measurements

. Bone mass measurements

. Hematological and hormonal
analysis

8. Nutrition knowledge test

o W

N

1. Dietary assessrent

2. Diagnosis of health related
behavior

3. Estimations of energy
expenditure

B

educational, and behavioral
diagnosis

Cognition of
health and eating
behavior

2nd step

Individual guidelines

|

Mutrition counseling and education
program

3rd step

Motivation for
nutrition and
health behavior
change

1. Energy balance and improtance of fluid

2. Nutrients and food exchange table

3. Desirable food habits and use of
nutrient supplements

Mutrition education

-

4th step

Increasing intention
to change dietary
behavior

4, Anermia and constipation
5. Calcium and osteoporosis
. Strategies for new food habits

o

| Mid-term evaluation

[

5th step

Improvement of
dietary behavior
(practices/errors)

Program evaluation

Strategies for health
promotion

. Changes of anthropometric values

. Changes of nutrient intake

. Changes of nutrition knowledge

. Changes of eating habits

. Biochemical data

. Evaluation for program content, process
and printed materials

o oh W k=

Modification and
fortification of method

Modification and
fortification of
eating behavior

6th step

Achiving self-efficacy and

maintaining behavioral changes

Health promotion

Fig. 1. The schematic mode! of the nutrition intervention program for female gymnasts.




Table 1. Nutrition counseling and education program
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Classsession  Topics Content Materials & resources Evaluation and time
Pre- Meeting with — Perceived needs for program — Pretest data (40 minutes)
coaches - Discuss bady weight goal
— Obtain support for program
Pre- Introduction for - Introduce the program objectives - Pretest data (40 minutes)
program — Describe the benefits of this program — Nutrition knowledge — Nutrition knowledge
questionnaire questionnaire
— Participation rate
1st Energy balance - Know your energy balance — Leaflets (40 minutes)
and importance - Set body weight goals and percent —Films for over-head — Participation rate
of fluids of body fat projections — Questionnaire for fluid
-Teach the importance of adequate - Qverhead projectors consumption
amounts of fluid intake
2nd Nutrients and - Know nutrients and food exchange table - Basic food groups (50 minutes)
their functions - Classify foods using the five food groups — Serving size/Exchange lists - Participation rate
-Plan a well-balanced selection of foods —Food model ~Food habits questionnaire
for one day using the recommended — Pictures of food
servings from the five food groups — A sample of meal pattern
3rd Desirable food - Introduce low energy and high — Stickers(red, vellow, green, (50 minutes)
habits and use nutrient density food black) — Participation rate
of nutrient - Identify snack items for low energy — Leaflets
supplements - Analyze your meals eaten and classify
them into the five food groups
Midterm  Midterm — Reset the goals ~ Incentives (50 minutes)
evaluation and - Reinforce ment and rewards for positive - Caliper - Participation rate
readjustment behavior — Measuring body weight
~ Determine the most useful strategy ~ Fluid consumption test
- Reinstitute the plan and monitor - Dietary intake data
behavior — Measurement of skinfold
thickness
4th Anernia and —Review iron rich foods and discuss - Films for over-head projection (40 minutes)
constipation role of iron - Overhead projectors - Participation rate
—Practice food selection activity —Leaflets for food selection
(iron and fiber rich foods) activity
- Explain the causes and treatment — Nutrient comparison card
of constipation
5th Calcium and —Review calcium rich food and discuss - Films for over-head projection (50 minutes)
osteoporosis calcium, hormone and bone mineral - Qverhead projectors — Participation rate
density — Leaflets for food selection
— Practice for food selection activity activity
- Nutrient comparison card
6th Strategies for — Reset the goal ~ Program evaluation form {40 minutes)
new food - Promote coach's support - Dietary record form - Participation rate
habits — Nutrition knowledge - Weighing body weight
questionnaire - Program evaluation
- Nutrient intake data
~ Nutrition knowledge test
Evaluation Program - Follow-up and review — Incentives (120 minutes)
evaluation — Evaluate and review this program — Participation rate

and discuss outcomes

- Measurement of height,
weight and skinfold
thickness

- Biochemical analysis
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Table 2. Anthropometric value changes of female gymnasts during nutrition counseling and education program

1st 2nd 3rd 4th
Height(crm) 149.8+£7.2 - - 149.9£7.1
Weight(kg) 42.1+7.0 41.7x6.2 41.7+6.1 41.8+6.1
Body mass index(tkg/m®) 18.6x1.8 18415 18.4+1.5 184x15
Skinfold thickness(mm)
Subscapular 6.7+1.6 6.1+1.3* 5.9+1.2% 59£1.0%
Suprailiac 6.9+3.0 73128 6.3£2.5 6.9+2.7
Triceps 7.9+2.6 8.3+25 7.7+£2.3 7.5x1.7
Thigh 11.7+44 11.7+4.4 10.8+4.0 10.54+3.0%
Sum 33.1£99 30.7+£7.0 333493 30.848.5**
Body fat(%) 139+£3.7 12942.2% 13.8+£3.3 13.1£3.1*
Fat weight(kg) 6.1+23 55£1.6* 5.9x2.1 5.642.0%
Lean body weight(kg) 36.0+4.9 363+4.7 35844 361144

1) Significantly different between 1st and 2nd, 3rd, 4th test by paired t-test *p<0.05, *p <0.01

Table 3. Nutrient intakes, fluid consumption and energy balance of female gymnasts before and after nutrition counseling and education
program

Before After
Mean+5D % RDA Mean = 5D % RDA
Energy kcal/day 968.91421.2 47.0+20.4 1217.8+271.8* 59.4£13.3*
kcal’kg of BW 237+ 105 292+t 64*
Protein g/day 30.8+ 14.0 47.3£22.0 488 12.1%** 73.0418.9%
gkg of BW 08+ 04 124 Q3%
Animal(%) 526+ 14.6 68.8L 9.0%**
Plant(%) 46.5+ 14.7 311 9.0%**
CHO : Protein : Fat 709:153:133 68.7* 1 18.8:124
Calcium  mg/day 337.5+£197.8 4291254 738.5£200.7%+ 92.3425.1%**
Animal(%) 67.7+ 13.1 83.8+ 7.4%*
Plant(%) 31.0+ 13.2 162+ 7.4%%
Iron mg/day 52+ 2.6 28.8+14.6 704+ 2% 399£116
Animal(%) 36.3+ 10.7 381+ 85
Plant(%) 64.9+ 10.2 61.9+ 8.5
Vitamin A(RE) 264.5+117.6 37.7£17.5 350.84190.7 50.1+27.2
Vitamin B;(mg) 0.5+ 0.3 49.24-24.7 0.9+ 0.3 83.6+28.3*
(mg/1000kcal) 06+ 1.2 0.7 0.1%%
Vitamin B.(mg) 0.8+ 0.4 64.9+31.8 172 Q4% 131.7£34.7%+=
(mg/1000kcal) 09+ 0.2 1.4+ 0.3%*
Niacin(mg) 6.5+ 3.3 49.6125.7 10.3L£ 3.4%* 79.5+26.0*
(mg/1000kcal) 6.9+ 2.2 8.6 2.2%
Vitamin C(mg) 91.6x 657 160.7+95.0 929+ 474 178.5+93.9
Fluid consumption(ml) 645.51+346.2 1023.3£366.8***
Energy balance(kcal) -1122.5£534.6 -874.2+426.5*

Significantly different between pre-and post test by paired t-test
BW : Body weight

CHO ; Carbohydrate

*p<0.05, *p<0.01, **p<0.001
RDA : Recommended Dietary Allowances
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oz 71 EtHp<0.001). 289 19 F AAFL n

& AA Fol| 7.1+£2 1mge 24 TrJZ-l 0.2 Z71519 x|t
(p<0.05) A7zl gt HH &2 39.9%2A & HAl
Fox o g2 Aoz ZAETH

BlEM A9l HH#Ee F/EUAT FeHel Wart o
RAeow, A et AHE T 50.1%2A4 -9 251
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Fig. 2. Changes of percentage of Recommended Dietary Allowances
before and after nutrition counseling and education program.

Hgre 98 AA FEr} Fo 2h f9
(p<0.001). ¥E}Tl Co] HAHE w5
Fo 2l zpol7l et FEAF L &4 ojole] AR
He Qe YogA o A A
A A Fof 1,023.3+366.8ml= F-o&el 718 Ryt
(p<0.001).

udxe] FHLe W& AA Aol —1,122.5+534.6kcalel
A -874.9+426 5keal2M e FoE 29 dA] 7§
£ VehdA g 1 2ol o FH o 2 24 ATHp<0.05).

(2) FUA 2 25ne] WHal

| UeE ‘; S A5t FUdA| 2 Agel W)
g ZAFE9 oM (Table 4, 5) G940 A3 T8 A
A - o A 3574 e GER A ZAPA A
A A gFHLE 23.983.2%0R e} QA Fol=
30.8£2.94 22 FelH o2 718t cH(p<0.001). d%
AAg zh EdE g E FAEAL, Ae2Hel #HE

Aae 94 Thao] 6.9+1.3H A 8141 2= F9
Aoz Z7EIeH(p<0.01), =E48(p<0.001),
tEza ZE4A4 (p<0.001), MH(p<0.01), HALTE
(p<0.05), E59%(p<0.01) e A Falyoz
Zrekeh. dEel W3k xae SohsgR T feFql
W= gk

AEBol| g ZAAT (Table 5)0H 2§ AA) o
FaHoR Wiy AgHe AN AEu e AZs)
E AS =34 A4 A, |7, %, SE2F 5o AR
Tt 718 Aoldn}. g Aoy 33 TR A8
AAst7] Ao 1.88+£0.03FelA AA] Fel] 2.16+0.044
22 F7HE A (p<0.05).

Table 4. Correct response rate on nutrition knowledge test before
and after nutrition counseling and education program

Maximum Before After
score  Mean+5D (%) MeanSD (%)
Weight control 9 6.9x1.3 (76.7) 8.1x1.2* (90.0)
Fluid consumption 4 2.9+0.9 (72.5) 4.0+0.2** (100.00
Osteoporosis & 6 38408 (63.3) 57106 (950)
calcium
Anemia 4 2.8-0.8 (70.0) 3.4+0.7** (85.0)
Constipation 2 1.0x0.6 (30.0) 1.4x+0.6" (70.0)
Sodium 2 1.7£0.5 (85.0) 1.8£0.4 (90.0)
Diet balance 3 1.7+0.7 (56.7) 2.3£0.9* (76.7)
Athletic nutrition 5 33409 66.0) 4.2+0.8* (84.0)
Total 35 23.9+3.168.3) 30.81+2.9** (88.0)

1) % of correct answers
Significantly different between pre-and post test by paired t-test
*p<(0.05, **p<0.01, ***p<{0.001
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Table 5. Comparisons of the food habit scores before and after nu-
trition counseling and education program

Before After
Mean£SD Mean+5D
Regularity of breakfast 1.90:0.00 1.85+0.02
Adequate amount of diet 1.95+£0.02 1.90+0.06
Nutritional balance 1.65+0.05 2.7510.14%
Frequency of eating
Yellow-green vegetables 1.55+0.08 1.80+0.08
White vegetables 2.65+0.18 2.75+0.08
Fruits 2.00£0.03 2.50+0.00*
Meat, fish, drybeans & eggs  1.65+0.03 2.00+0.04*
Milks 2.40£0.12 2.90£0.09*
Seaweeds 1.40+0.11 1.55+0.14
Qils and fats 1.60+0.06 1.55+0.14
Total 1.88£0.03 2.16+0.04*

Significanlly different between pre-and post test by paired t-test
*p<0.05, **p<0.01

= ZadgAT 4949 987} gglonl, EAT s
2 5EE feldez 2719 p<0.00).
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31?, AR} ok 4 5kg(10 Lbs) AZ ¢
Agez Frigach o5 4 A
152.4em(5 f)o] #F 39~41ke(87-90 Lbs)2 71Eo =2
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Al Aol AT 42.1+7 0kgel R 231, 33}, 4A71AI¢]

2 & FZo] W= gaslgR e §2)FHel o= ¢t
Azl M 8] AFL 41.846.1kg o B2A 47k B2 YA B

FEA%F< 38.9kgollE EL3A = ZHT.
AFTE @A A SE, B2, AALE 5 e
2 ojfolAn A WEL ojeiy Aol WaF vl

)

o} (Gibzon 1993). B Qo4
dojubes ArAdAdEe] Hals

& AZRFE AT 2

Joln] gisted wahAHE

AE ZA5l dHE AEE AT w2579
ol 5 AYE2 oS 24 H1e 6.7£1.6mmBrt 234
25 Eote] FolHow 72485 tHp<0.05, p<0.01). &

99 A Wk 28 24 A 6.9+3.0mme| A7t

Table 6. Hematological values and reproductive hormonal status of female gymnasts before and after nutrition counseling and education

program
Before After
Mean+50" Criteri;l-lfr(r)]rl'D :re(:ssiency Mean+SD Criteri;liuf:]L ;e(::;oc)iency
Hematological status
Hemoglobin(g/dh 122+ 1.2 8(40.0) 122+ 1.0 7(35.0)
Hematocrit(%) 379+ 30 4(20.0) 374+ 29 5(25.0)
Serum ferritin(ng/ml) 26.0%12.6 4(20.0) 33.6+21.0 6(30.0)
Reproductive hormonal status
Estradiol(pa/ml) 314+154 3284215
Progesterone(ng/ml) 07+ 0.3 0.7x 0.1
Luteinizing hormone(miU/ml) 25+ 24 20+ 1.8
Follicle stimulating hormone(mlU/ml) 28+ 14 37+ 2.1

*p<0.01
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