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Effectiveness of Nutrition Education on Dietary Habits and Diet Quality
in the Weight Loss and Weight Gain Groups in College Women
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ABSTRACT

This study attempted to evaluate the effectiveness of nutrition education especially high nutrient density diet, which
promotes low carbohydrate, high protein and fiber. Sixty nine college students participated in the 8 week weight
management program with nutrition education. After the program, forty six experienced a small amount of weight loss
{WL group, 1.3 kg), but twenty three did not (WG group). The WL group’s dietary habits and diet quality improved
significantly. The INQ of nutrients and MAR significantly increased only in the WL group. The total DQI-I score
significantly increased from 71.1 to 75.3 in the WL group, but it did not in the WG group. The total dietary habit scores
significantly increased in both groups, but the changes in the dietary habit scores were greater than the WG group in the
WL group. After the program, total cholesterol and triglyceride level decreased significantly in the WL group (p <
0.05) . These results show that nutrition education which focuses on a nutrient density diet could help improve dietary
habits, diet quality, total cholesterol, and the triglyceride level in college women. (KoreanJ Nutr 2007, 40(5): 463 ~ 474)
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Table 1. Nutrition education program

Schedule Program

*Diet habit interview and survey
*Body composition check

*24hr recall

*Estimated energy requirement
*1,200 kcal diet prescription”
*Nutrient density & diet diary education
*Serving size education

eLow calories recipes

*Diet diary check

*Nufrition balance education
*Diet diary check

*24hr recall

*Diet diary check

*Final result

Baseline

Session 1

Session 2

Session 3

Session 4

1) 1,200 kcal, grains and cereals 5-6 servings, fish and meat 2-3
servings, vegetables 7 servings, diary foods 1 serving, fruits 1
serving

2 78 F53F3Ath (Table 1).
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Table 2. Baseline characteristics of college women participants
Variables All (n = 69)

Age (y) 21.7 + 28"
Height (cm) 161.9 + 4.6
Weight (kg) 61.1+59

BMI (kg/m?) 233+ 22

BMI Distribution
Normal (18.5 < BMI < 22.9)
Overweight (23.0 < BMI < 24.9)
Obese (BMI > 25.0)

33 (47.9%)%
25 (36.2%)
11 (15.9%)

1) Mean + SD, non-significant

2) Based on International Obesity Task Force: Asia-Pacific per-
spective

3)n (%)
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$AH A4ze) A2l 9 84

R A8 SPSS program (version 12.0) 0.2 F7
At AR, Aol AFE, T o= ZEIH
A& A3 F5 Fof W S35t paired t-testE ©]%-
sto] T A3} 59 '}0191 e HEPo =
& AFHF dyolitel e SAS gets] Sl ==
= AYs o ASHEE, 46%9)
o o) ehe e o
9] 0131 Q18] Afoli=
independent t-test® Ak 2 A7 BE FI4 A
e 9 7 95%F e E AAFHUTH
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AT didRil 8F3ke] L2 7S SR AR
T 69T He Yol 21.74 ojn Zg g A9
=48 A 2%FS 161.9 cm9} 61.1 kg, BMIE= 23.3
kg/m*O & TAIFe &3 Itk 20059 HAFI g
Atell A= 20~29412] o1zt 3t BMIZF 21.7 kg/m’ = 1+
ERLPY B AT i) BMIZF A5 Hakrh =94t o)
52 BMI #X5 AHrd A 99 (31%), vk
H|vh 24 (35%), YIS 25 (36%), ¥l 11
(16%) ¢} (Table 2).

& Al AR Ales ddns A4 A 611

Table 3. Changes in body composition in weight loss and weight gain groups

Total (n = 69) Weight loss (n = 46) Weight gain (n = 23)

Body Weight (kg)

Initial 61.1 +59" 615 +62 60.4 + 5.1

Final 60.5 + 5.6 60.2 + 6.0™* 612 + 48"
Body fat (kg)

Initial 199 +38 203 + 4.1 19.1 +£30

Final 19.5 +3.6" 19.4 + 39" 19.7 +29*
Body fat (%)

Initial 325 +42 329 +42 31.6 +40

Final 321 +4.07 32.1 + 437 321 +38
Waist-hip ratio

Initial 0.83 + 0.04 0.84 + 0.04 0.83 = 0.03

Final 0.83 + 0.04 0.83 + 0.04™* 0.83 + 0.03
Skeletal muscle (kg)

Initial 217 +25 217 +£25 218 +2.46

Final 216 +25 215 +25% 220 +25°
Soft lean mass (kg)

Initial 383 +3.5 382 +34 383 +37

Final 382 +3.46 38.1 +35 384 +38

1) Mean * SD

2) Significantly different between the initial and the final in each groups by paired t-test (+: p<0.05, **: p<0.01, ***: p<0.001)
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+ 5.9 kgollAl AA] 3 60.5 + 5.6 kg® Fo)Ao7 7ha
o} (Table 2). AFdhTS Aol 61.5 £ 6.2 kgollA
60.2 + 6.0 kgl & FoHow Zralgion] Ak
20.3 = 4.1 kgolA] 19.4 + 3.9 kg, AALES 32,9 +
4.2%04 32.1 + 4.3%, ERAELS 0.84 + 0.04°14
0.83 + 0.04, FAZ52 21.7 £ 2.5 kgollA 215 + 2.5
2 gty Ass7hee Aol 604 £ 5.1 kgellA
61.2 = 4.8 kgZ (p<0.001), AAL 19.1 + 3.0 kgoll
2 19.7 + 2.9 kgo & FoH o7 Z74gct (p < 0.01).
FATELE 21.8 + 2.6 kgollA 22.0 + 257 foFow
710 (p<0.05), EHAEES 0.83 + 0.0344 W
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128.1 kecal® WA}sﬂu} ANFF3tarte] 7
AgxFeo] TR W F8 F 13027 +
keal 270 7hrsld ot (p < 0.001) AFF7HE
& oAl Wt
ANFaTe] S
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izl o] HH= gox oz =718t (p < 0.05). AE7

Table 4. Changes in nutrient intake in weight loss and weight gain groups

Weight loss (n = 46)

Weight gain (n = 23)

Initial Final Initial Final

Total energy (kcal) 1615.5 + 85.0" 1302.7 = 42.5°* 1561.1 = 128.1 13928 = 75.8
Protein (g) 563+ 3.7 66.1 £ 30 629+ 53 696+ 45
Fat (g) 567 + 7.1 403+ 21° 519+ 50 442+ 40
Carbohydrate (g) 231.4+10.8 170.1 + 63" 2175+ 180 1857 + 14.4
Fiber (@) M3+ 1.4 153+ 1.1° 101+ 1.6 M4+ 12
Calcium (mg) 463.6 + 31.4 5723 £ 29.0 4967 + 443 451.1 = 40.1
Phosphorus (mg) 795.5 + 49.0 9454 + 36.9* 883.0 + 76.8 904.1 = 52.3
Iron (mg) 129+ 10 15+ 06 1M1+ 10 17+ 10
Sodium (mg) 3365.4 + 231.8 3142.1 + 210.0 3417.8 + 347.7 3313.4 = 297.9
Potassium (mg) 2161.1 £ 1312 24782 + 140.4 2196.1 + 185.1 22732 + 124.6
Zinc (mg) 70+ 04 75+ 07 71+ 0.6 73+ 04
Vitamin A (#gRE) 679.6 + 56.0 7329 + 69.0 7187 = 70.4 1034.3 + 150.2*
Thiamin (mg) 1.0+ 0.08 09+ 0.04 1.0+ 009 1.1+ 009
Riboflavin (mg) 12+ 017 12+ 006 1.0+ 008 1.1+ 008
Vitamin Bs (mg) 1.5+ 0.08 1.8+ 0.10° 1.7+ 0.6 19+ 012
Niacin (mg) 131+ 0.9 170+ 1.3 141+ 1.6 185+ 20
Vitamin C (mg) 100.3 + 12.9 987 £ 89 957 £ 155 894+ 92
Folic acid (xg) 215.1 +16.2 263.0 + 19.4* 2069 + 17.5 2545+ 25.1
Vitamin E (mg) 134+ 1.5 109+ 08 143+ 18 105+ 10
Cholesterol (mg) 278.6 + 33.6 3263+ 280 304.8 + 33.4 291.6 + 32.1
Energy distribution

%Carbohydrate 682+ 1.0 621+ 1.0™ 654+ 1.6 609 = 22

%Protein 164+ 0.5 239+ 1.0 190+ 09 242+ 19*

%Fat 154+ 0.8 140+ 05 156+ 1.1 148+ 1.2
Meal distribution

%Breakfast 206+ 1.8 250+ 1.7 255+ 3.4 248+ 25

%Lunch 288+ 2.6 368+ 2578 306+ 3.1 282+ 30

%Dinner 383+ 27 323+ 1.5 371+ 27 404+ 35

%Snack 126+ 1.8°% 57+ 12 67+ 18 6.6+ 24
1) Mean =+ SE

2) Significantly different between the initial and the final in each groups by paired t-test (x: p<0.05, *+: p<0.01, #**: p<0.001)
3) Values between the weight loss and the weight gain groups were significantly different by independent t-test ( § : p <0.05)

ojok

I



W % 35 B A3k 2007 40(5): 463~474 /469

A e AR Gl Aadglaels ek Ard,  deR INQS’) = *F&‘S}O% =A%t JJr ASH oM &
2, ), HlERL B, Yol fate] AF7F freldor wid A, 24, < Elohd, glRaeh, Yok, it
<7l (p<0.05). o] 7 p <0.001 %‘—r oA, 1E}JA, HIER By, HIER
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NAAH & = AT AF ©skE vlgo]
68.2 + 1.0%°l14 62.1 + 1.0%%= F4o7 7aslslo
] g Be 16.4 + 0.5%°14 23.9 + 1.0%E 2
Aoz Z7Hck Whdel AFs7ite] A ©eE vl
£ FAQl T YERA] Ggkon whlE Hlgo)
19.0 + 0.9%°lA 24.2 + 1.98 F27¢ 2712 Bloh
(Table 4).

2AE HES AR AT AT AEAAL BlEo)
38.3 £ 2.7%°4 32.3 + 1.5%% (p<0.05), 72 H|&
0] 12.6 + 1.8%°I14 5.7 + 1.2%% FoH oz 7F4sk3
3L (p <0.0D), FAAAAF vlE2 28.8 + 2.6%°14 36.8
+ 25%% o402 S7HIt (p<0.01). o2 A&
& 20.6%°01H 25.0%% Z718R= AES Hoj, 7HA3) A
YR} H]|SS Zo]1 o3t AAAA} HSS Sal= v
o AApdFNE] M-S & 5 Stk 2ed AlF
S7He] 73 AAF BlEo] foAl W BHEA] o
o} zﬂ%@i%h tE s B3Itk (Table 4).

AINO| A&
Index of Nutritional Quality (INQ)$} Mean Ade-

quacy Ratio (MAR) & ©]-§3F Axbe] & 57}
Axjel A& wew skl AZ Bk e

& p< 0.01?%, 78] ok p<0.05 FEIA INQ
7F R er Azt S 59 Aad, 2 Ak
AF 22 A l A INQ7F 1.0 w]A1A4] FBkoiAet &
2 5 0T 1.0 oA 7= AA} Arte] AL Hr}
37] 918 MARS] A% % PollA] 2s) AY & 25
7} VARt AFawite] 0.87 + 0.08914 0.95
+0.01% /9% F7H Halrh (Table 5).
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Diet quality indexE E3F Alxle] & H7}

B o= Kim 59 DQIE 391 JokdH] 7]
= A5kl VRS AolE et & A AlsH
2o A9 % DQIL H47E 711 £ 15764 75.3 +
L170% §ol8o% 4% (b <0.05) (Table 6). T
A FdAEe tFd (Variety) H0 75 Aestas
o ARt F-8121Q1 77 vt (p < 0.001). AFitaat
o] DQI &5 5 =t #dite] A4 (adequacy)
R st AT Qadts AeAo] Aol o] A
A4 (adequacy) A7F wold oz 718t (p < 0.05).
Aol 2A4d (moderation) ¥52] empty calo-
ries food®] A7} o402 F7HIG (p <0.001). ®E
Hell AFs7Hre] A5 ool wawA] skl Al
A (overall balance) 872 - olUX| YA vlE A
TV Aol A o)A o® hastgler (p < 0.05),
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Table 5. Index of nutritional quality (INQ) in the weight loss and weight gain groups

Weight loss (n = 46)

Weight gain (n = 23)

Initial Final Initial Final

Protein 1.6 +005 24 +0.17 1.9 +0.09 24 +02
Fiber 0.6 +007 1.0 +0.07™ 0.5 +0.08 0.8 £ 0.09
Calcium 0.9 +005 1.2 +0.05™ 1.0 +0.1 0.9 +0.08
Phosphorus 1.5 +0.06 22 +007 1.7 +0.09 20 +0.1
Iron 1.2 +008 1.3 +007 1.1 +005 1.3 +0.08
Zinc 1.2 +005 15 +02° 12 +007 1.4 +0.09
Vitamin A 1.4 +0. 18 +01™ 1.5 +0.1 22 +03
Thiamin 1.2 +0.06 1.6 + 01" 1.3 +007 1.5 +0.1
Riboflavin 1.2 +0.1 1.8 +0.09™* 1.2 +0.09 1.4 +0.
Vitamin B, 1.5 +0.08 28 02" 1.6 +0.09 25 +02
Niacin 1.2 +005 24 +02" 1.3 +0.1 24 +03
Vitamin C 1.3 +0.1 2.1 +02" 1.4 +02 17 +£02
Folic acid 0.7 +0.06 1.5 +01" 0.7 +005 12 +02
MAR? 0.87 +0.08 0.95 + 0.01™* 0.89 + 0.02 0.92 + 0.01
1) Mean + SE

2) Significantly different between the initial and the final in each groups by paired t-test (x: p <0.05, #*: p <0.01, **x: p <0.001)

3) MAR (Mean adequacy ratio) = sum of NAR (NAR over 1 is considered 1) /n
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Table 6. Diet Quality Index-International (DQI-) of the weight loss group and the weight gain group after the program

Weight loss (n = 46) Weight gain  (n = 23)
Component Initial Final Initial Final
Variety (20)
Overall food group variety (15) 128 +0.4" 13.2+0.3 13.0 £ 0.4 125+ 0.4
Within-group variety for protein source (5) 39 +02 4.6+ 01" 42 +02 47 +0.2
Adequacy (40)
Vegetable group (5) 3.4+02 3.9+02 38+04 45+02
Fruit group (5) 32+03 22+ 03" 2.6+ 05 1.7 +£05
Grain group (5) 43+02 34+02" 4.1+03 4.1+03
Fiber (5) 25*03 3.6+ 02" 24+t04 28 £03
Protein (5) 50+00 50+ 00 50+02 50+ 00
Iron (5) 3.9 £0.2 3.9 £0.1 3.6 0.2 3.7 102
Calcium (5) 32+02 38 +02° 33+02 32+03
Vitamin C (5) 3.4+02 3.8+02 37+03 3.8+03
Moderation (30)
Total Fat () 57 £02 59 £ 0.1 55+02 53+03
Saturated fat (6) 5.8 + 0.1 59 +£0.1 55+03 57 +03
Sodium (6) 22+03 3.1+04 2.6 +£0.5 20+£04
Cholesterol (6) 41 £04 3.5+04 3.8+t04 42 £ 0.6
Empty calorie foods (6) 29+ 04 5.1+ 03" 34+05 43+05
Overall balance (10)
Macronutrient ratio (6) (carbohydrate: protein: fat) 3.5+02 3.1+02 32+03 27 +03
Fatty acid rafio (4)” (PUFA: MUFA: SFA) 1.1 +02 13403 13403 1.0+03
Total DQI-I Scores (100) 71.1 £ 1.5 753+ 1.0 70.9 £ 1.6 712 +1.7
1) Mean * SE
2) Significantly different between the initial and the final in each groups by paired t-test (x: p<0.05, #+: p<0.01, ***: p<0.001)
3) Fatty acid ratio score: P/S = 1~1.5and M/S = 1~1.5 = 4, Else if P/S = 0.8~1.7 and M/S = 0.8~1.7 = 2, otherwise 0.
A%d A5 Atk AFATY A T2IW F8 T 5 FAHS
AEH Ar S-S S8l nivkd fE A4E gEE 2 169.9 + 6.2 mg/dleld 6% FHAste] 159.9 + 4.2
o 1109 59 Ay AvAE 22O AA A3 mg/dlE foH AdE Bylon, SAAYS 959 £
ol AAIFTt tdA =] AF M9 Table 70148 10.9 mg/dield 23% 7HAste] 735 + 6.1 mg/dlE <]
ol ¥ 554 W T AT Ae Asd et A A9E BT (b < 0.05). v Algsel A
Bt 25.5% 64 34.25 0% FojHor SO AT ¢ oAl wsrt #EEA] i

Z7hE oA 21,0814 30,0807 folH o F/1
(p <0.00D). Z2IH A% A AT 4% F HF F
AL 2 Ak, AEds ol wX Gtk o) A

A e BREE AFRHAT ATEE 1
| #1219 o7k AT (b < 0.05). EF LT
RN QA ALl AR o) Eels Wb
wX) operk R A% AFpAEE AFTHE 2o
F21291 217} 2Uglek (p<0.05).
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Table 7. Changes in dietary habit scores of the weight loss and the weight gain groups

Weight loss (n = 46) Weight gain (n = 23)
Initial Final Initial Final

Eat three meals regularly 3.7 +02" 3.9+02 3.1+03 3.5+02
Eat three meals in Korean style 23+0.2 2.7 02" 20+02 25+03
Regular meal hours 24+02 3.1+ 02" 1.8+03 24+02"
Avoid flour food 1.7 +£02 2.9 + 02" 1.7 +03 24+ 04
Count calories when eating 1.7 £02°% 3.0+ 02" 09 +03 2.4 + 03"
Do not eat because of stress 20+ 038 3.0 £ 0.2"8 1.1 +£03 2.0+ 03"
Do not eat habitually 22+02 3.0+ 02* 20+ 04 25+03
Do not eat snacks 2.1+02 32+ 03" 2.1+03 3.0+ 0.3
Do not eat late at night 27 + 028 3.4+02" 1.7 +03 30+ 02"
Do not overeat 22+02 32+ 03" 20+ 02 2.7 +01*
Eat meals with enough time 2.6 £0.2 2.8 £0.1 2.6 £03 32+02"
Dietary Habit Scores (55) 255+ 13% 342 + 1.4™"% 210+ 1.7 30.0 = 1.7

1) Mean + SE
2) Significantly different between the initial and the final in each groups by paired t-test (x: p<0.05, #+: p<0.01, **x: p<0.001)
3) Value between the weight loss and the weight gain groups were significantly different by independent t-test ( § : p<0.05)

Table 8. Changes of blood profiles of weight loss and weight gain groups

Weight loss (n = 28) Weight gain (n = 11)
Initial Final Initial Final
Blood Glucose (mg/dl) 844+ 15" 837t 1.2 862+ 22 846+ 28
Hemoglobin (g/dh 13.4+ 0.8 13.4+0.8 127+ 1.3 129 £ 0.2
Hematocrit (%) 403+ 2.1 40.2 £ 20 37.6+ 1.3 393+ 0.7
Total Cholesterol (mg/dl) 169.9 = 6.2 159.9 + 4.2% 176.7 = 8.7 173.4 + 10.4
HDL-Cholesterol (mg/dl) 461 £ 2.2 439 £ 1.9 468 = 2.4 462 + 2.8
LDL-Cholesterol (mg/dl) 104.6 £ 5.3 101.4 + 3.8 109.7 £ 6.5 110.3 + 8.5
Triglyceride (mg/dD 95.9 +£10.9 735+ 6.1% 101.2 £ 16.6 84.6 +12.8

1) Mean + SD
2) Significantly different between the initial and the final in each groups by paired t-test (+: p <0.05)
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