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ABSTRACT

Purpose: Concerns about accelerated aging are regularly being discussed. This study
analyzed the dietary status and nutritional intake of college students who are about to enter
their 30s and 40s. We further suggest ways to eat healthily.

Methods: Totally, 67 students attending Daegu Catholic University were provided with a
three-day meal record and analyzed.

Results: The average demographics of the subjects were as follows: age 23.2 + 2.0 years,
height 165.1 + 9.0 cm, weight 65.4 +13.6 kg, and BMI 23.5 + 3.9 kg/m?. Overall, 76.3% of the
subjects skipped breakfast. The food intake evaluation according to the food group intake
pattern and the recommended number of servings determined that 38.3% of the subjects did
not consume fruits and dairy products (GMVFDS =111001), and both men and women lacked
all food groups. Analysis of the nutrient intake state revealed lesser nutrient intake than the
estimated energy need. Evaluation of the %RDA found that consumption of phosphorus was
above the recommended amount, whereas all other nutrients were below the recommended
amount. Men had a higher intake rate of phosphorus (p < 0.01), iron (p < 0.001), and sodium
(p < 0.05) than women, whereas the intake rate of dietary fiber was higher in women (p <
0.05). Evaluation of the food intake by 22 food categories revealed that intake of regular
grains was more in men than in women (p < 0.05) whereas women consumed significantly
more mixed grains (p< 0.01). In protein foods, men consumed more meat (p < 0.01), while
women consumed more eggs (p < 0.05) and beans (p < 0.05). Evaluating the fruit intake,
juices were more frequently consumed by men than by women (p < 0.05). No differences
were obtained in food intake and nutrient intake status according to obesity.

Conclusion: Based on these results, there is an urgent requirement for attention and support
for university cafeterias in order to induce changes in the eating habits of college students.
Among other initiatives, this can be achieved by providing diet improvement programs and
menus that consider food preferences.
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Breakfast Lunch Dinner

Before

Fig. 1. Photos taken before and after meals on the same plate.
The subjects photographed before and after breakfast, lunch, dinner and snacks, and the representative pictures
of one participant’s each meals were reported.
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Table 1. General characteristics of the study participants

Variable Total (n = 67) Sex t-value/y*-value
Male (n = 25) Female (n = 42)
Age (yr) 93.95+ 2.04 93.12+1.81 93.33+92.18 -0.829
Height (cm) 165.17 £ 9.04 174.68 = 6.56 159.51 +4.31 11.407*
Weight (kg) 65.45 + 13.69 76.90 + 12.54 58.63 + 9.05 6.904"**
BMI (kg/m2) 23.85 + 3.92 95.16 + 4.08 23.06 + 3.65 2.198"
Obesity index?
Normal 35(52.9) 9(36.0) 26 (61.9) 4,125
Obesity 392 (47.8) 16 (64.0) 16 (38.1)

Data shown are mean =+ standard deviation or number (%).
YBased on Korean Society for the Study of Obesity (2020): Normal-weight, 18.5 < BMI percentile < 23; Obesity, BMI > 23.

*p < 0.05, ***p < 0.001.

Table 2. Type of meals consumed by all study participants

Type of meal Total Mealtime y>-value
Breakfast Lunch Dinner

Delivery food 64 (10.6) 4(2.0) 28(13.9) 32(15.9)

Bread/sandwich 24 (4.0) 1(0.5) 17 (8.5) 6(3.0)

Convenience store food 64 (10.6) 8 (4.0) 35(17.4) 21 (10.4)

Outdoor restaurant food 64 (10.6) 1(0.5) 292 (10.9) 41 (20.4)

School cafeteria food 46 (7.6) 8 (4.0) 30(14.9) 8(4.0) 324.682"*

Processed food 58(9.6) 13 (6.5) 11 (5.5) 34 (16.9)

Home-cooked food 99 (16.4) 18 (9.0) 41 (20.4) 40 (19.9)

Skip a meal 184 (30.5) 148 (73.6) 17 (8.5) 19 (9.5)

Total 603 (100.0) 201 (100.0) 201 (100.0) 201 (100.0)

Data shown are mean + standard deviation or number (%).

***p < 0.001.
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Table 3. Patterns of food group intake identified in all study participants

Rank GMVFDS? No. (%)
1 111001 77 (38.3)
2 111011 29 (14.4)
3 111000 26 (12.9)
4 111101 17 (8.5)
5 110001 10 (5.0)
6 110011 8 (4.0)
7 111111 7 (2.0)
8 011001 3(1.5)
8 110000 3(1.5)
10 010011 2(1.0)
10 100010 2(1.0)
10 100011 2(1.0)
10 101111 2(1.0)
10 110010 2(1.0)
10 110111 2(1.0)
10 111100 2(1.0)
10 111110 2(1.0)
18 000011 1(0.5)
18 011000 1(0.5)
18 101010 1(0.5)
18 101011 1(0.5)
18 101100 1(0.5)
18 101101 1(0.5)
18 110101 1(0.5)
18 111010 1(0.5)
Total 201 (100.0)

GMVFDS, grain, meat, vegetable, fruit, dairy and sweet.
YGMVFDS group: 1 = present of each food group; 0 = absent of each food group.
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Table 4. Intake score of each food group consumed by participants according to sex and obesity index

Food group Total (n = 67) Sex t-value? Obesity index t-value
Multiples  Male (n=25) Multiples Female (n = 42) Multiples Normal (n = 35) Obesity (n = 32)
Mean +SD (%) ofsingle Mean+SD (%) ofsingle  Mean + SD (%) of single  Mean +SD (%) Mean + SD (%)
serving serving serving
Grains 2.50 + 1.03? 49 2.84+1.11 3.5 2.30+0.93 0.766 4 2.45+0.98 2.57 £ 1.10 -0.478
(67.68)% (71.18) (65.91) (61.26) (64.30)
Meat:-Fish- 3.73+1.96 6 4.68+2.14 4 3.17+1.63 -0.133 5 3.66+1.81 3.81+2.15 -0.326
Eggs-Legumes (78.85) (78.02) (79.34) (73.21) (76.38)
Vegetables 2.03£1.28 9 1.76 £ 1.34 8 2.19+1.24 -2.034" 8 1.97 £ 1.19 2.08 £ 1.40 -0.347
(24.49) (19.55) (27.43) (24.74) (26.12)
Fruits 0.31+0.49 4 0.22 + 0.46 2 0.37 +0.51 -2.458" 2 0.37 £ 0.52 0.26 + 0.46 0.913
(13.86) (5.50) (18.84) (18.57) (13.02)
Milk-Dairy 0.44 +0.52 1 0.37 +£0.44 1 0.48 = 0.57 -0.839 1 0.53+0.62 0.34+0.38 1.484
(44.02) (37.00) (48.21) (53.09) (34.11)
Oils®-Sugars® 3.97 +2.78 7 503 =5 3odlil 4 3.34+2.39 -0.843 6 3.68+2.70 4.29 + 2.87 -0.896
(79.24) (71.95) (83.58) (61.38) (71.57)

SD, standard deviation.
YThe value of ¥ is significantly different between the male and female groups.

Jntakes score: 0.25 = 1/4 of the serving size for each food group.

IThe ratio of actual consumption to recommended consumption patterns using Korean nutrient standards.

92020 Guidebook for Korean Nutrient Standards Utilization Recommended eating patterns for people B 2020 (Ministry of Health and Welfare; The Korean
Nutrition Society), 19-29 years old (recommended diet by life cycle) Male 2600 B and Female 2000 B.

9Seasoned vegetables-grilled foods-braised foods-steamed foods (0.5 Intakes score), pan-fried foods, stir-fried foods, sauce (1 Intakes score), fried food (2

Intakes score).

®Plain yogurt-greek yogurt (0.5 Intakes score), sweetened dairy products (0.75 Intakes score), jam, fruit juice, snacks, sugars (1 Intakes score).
“p < 0.05 is significantly different between the male and female groups.

https://e-jnh.org

Hot Al 4 A3 &0l ok 792t (p < 0.05) 2ol & YRRt B Foll A= o A1} 18.8%
2 G} 5.5% Bt LA F 7} ghob §-2] 3t (p < 0.05) 2Fo] S LEFHA I L 2] 47) 2] Z-o]]
A 32t 2ol & ol x| gkottt. A AlF w2t B9k o] 671A] Al E o] AFH A 4+E v
w3k Ayt {1 Xl Zpo| 5 Holx| ghorom = o BE A S (2300 B)ol| HISH

g

=

2o i A AF 242F 1,666.6 + 579.1 keal, 1,305.4 + 481.5 keal 2 o] H] 5 @4 22 4
Fo|t =EEA (%redundancy analysis, %RDA) 2. = EA5H A3 Ql (125.63%)2 A
= of Aot 1 o] BE Pdaes AT olstE AF ot e A2 YEth+=
|, ZH (46.98%), ZHE (40.16%), HIEFRI C (34.38%), HIEFTI A (22.87%)= H A F2Fo] A
stz A she Aoz YetEth 7 24171 El= S G HIER AR A 23%
AFEE ATt Aol e 1Y UL AFHHeS vl s At Jatel ofzke) Q1
H] 82 717} 145.7%, 113.6%°] 1 2™, A A F H| &2 93.6%, 54.4% % ‘FA7} o 2HE o
Al (p < 0.01)T H (p < 0.001)] A FHH|E& 0] =oF -2l 20| & H T}, Alo]Adf AHHH|&
2 'F A} 45.4%, 9 A} 58.6% % o AL7F AL E T A o] 4 §-2] Ad # H|&-0] o 7-2] % (p < 0.05)
2ol & YEPTH UEF A3 H]&-2 A} 89.2%, 012} 72.8% & A7 oA E o HEF 4]
FH]&o] ot F2J3F (p < 0.05) 2to| & UERSITE thdAFE2] ol YA U4 A FH H] (carbo-
hydrate:protein:fat ratio, CPF ratio) S A 8t AT} W&}=57.2:16.4:26.2, 9 A= 60.5:15.7:23.6
O 2 Uetgtth AAA S H| v o] YA HH TS Hlagh Ao, ol | A, e43kE, A
A FH g Bt oty B E o FAol|A] 2po] & Hol A o= A 0 = et

M Ko

ol

https://doi.org/10.4163/jnh.2023.56.4.439 445



IJNHS

Journal of Nutrition and Health

Table 5. Mean daily energy and nutrient intakes of participants

Variable Total (n = 67) Sex t-value? Obesity index t-value
Male (n = 25) Female (n = 42) Normal (n = 35) Obesity (n = 32)
Mean + SD (NAR) Mean + SD (NAR)  Mean = SD (NAR) Mean + SD (NAR) Mean + SD (NAR)
Energy (kcal) 1,440.22 + 544.96% 1,666.60+ 579.17 1,305.47 +481.52 -0.198 1,414.97 £ 513.41  1,467.84 + 584.53 -0.394
(64.83)Y (64.10) (65.27) (65.61) (63.98)
Protein (g) 56.07 = 22.77 66.61 + 25.02 49.80 +18.99 1.310 55.37 £ 20.99 56.84 + 24.90 -0.261
(95.00) (102.48) (90.55) (95.83) (94.10)
Fat (g) 38.94 +17.87 47.50 £ 18.54 33.89+15.57 47.50 £ 18.54 33.89+15.57
Carbohydrate (g) 208.04 + 80.59 232.98 + 86.35 193.19 = 74.06 204.85 +77.127 211.52 + 85.32
% Energy from carbohydrate 59.33£8.30 57.29+6.33 60.54 £ 9.14 59.06 + 9.12 59.61+7.44
% Energy from protein 16.01+2.95 16.42 = 2.60 15.77 £ 3.14 16.22 + 3.33 15.79+2.50
% Energy from fat 24.65 + 5.87 26.27 = 4.69 23.68 £ 6.32 24.70 £ 6.29 24.58 £ 5.46
Dietary fiber (g) 12.43+4.79 13.62+ 5.17 11.72 + 4.46 -2.537" 12.18 + 4.55 12.70 + 5.09 -0.446
(53.69) (45.41) (58.62) (54.76) (52.52)
Calcium (mg) 345.35+126.87 370.28 + 137.89 330.51+119.06 -0.143 354.07 + 137.55 335.81+115.48 0.586
(46.98) (46.59) (47.21) (48.69) (45.11)
Phosphorus (mg) 879.42 + 329.73 1,020.58 + 362.27 795.41 + 280.74 2.854"™  874.23 + 309.96 885.10+ 355.01 -0.134
(125.63) (145.79) (113.63) (124.89) (126.44)
Iron (mg) 8.33 £ 3.26 9.51+ 3.58(93.6) 7.62 +2.87 5.808"" 8.16 = 3.08 8.50 + 3.48 -0.425
(69.07) (54.46) (65.50) (72.97)
Sodium (mg) 1,184.54 + 435.23  1,339.45+484.20 1,092.33+379.93 2.321" 1,166.18+408.36 1,204.62 + 468.60 -0.359
(78.96) (89.29) (72.82) (77.74) (80.30)
Potassium (mg) 1,405.93 + 504.43 1,515.76 + 548.84 1,340.55+470.69 1.385 1,402.77 £ 491.83  1,409.38 £ 525.75 -0.053
(40.16) (43.30) (38.30) (40.07) (40.26)
Vitamin A (ug RE) 160.15 + 60.41 163.95 + 69.34 157.89+ 55.20  -1.756 161.35 = 61.23 158.84+60.46  0.169
(22.87) (20.49) (24.29) (23.48) (22.20)
Vitamin B, (mg) 0.95+0.34 1.06 +0.38 0.88+0.31 1.121 0.94+0.33 0.96 £ 0.37 0.210
(83.53) (88.80) (80.39) (83.57) (83.49)
Vitamin B, (mg) 0.98+0.36 1.12 +0.40 0.90+0.31 0.000 0.98 £ 0.34 0.98+0.38 0.062
(75.23) (75.23) (75.24) (77.40) (72.87)
Niacin (mg) 10.71 + 4.37 12.67 = 4.65 9.55 + 3.80 1.554 10.48 + 4.07 10.98 £ 4.73 -0.465
(72.34) (79.21) (68.25) (71.92) (72.81)
Vitamin C (mg) 34.38 +23.35 28.80 + 23.21 37.70 + 23.07 -1.520 35.81+22.42 32.82 +24.58 0.520
(34.38) (22.80) (37.70) (35.81) (32.82)

SD, standard deviation; NAR, nutrient adequacy ratio.

YThe value of ¥ is significantly different between the male and female groups.

Jntakes score: 0.25 = 1/4 of the serving size for each food group.
9NAR over Dietary Reference Intake for Korean from the Korean Nutrition Society 2020: energy, estimated energy requirement (EER); dietary fiber, sodium,
potassium: adequate intake (Al); the other nutrients, recommended nutrition intake (RNI). A 19-29 years old, median recommended intake or sufficient intake

for 2,600 kcal for male and 2,000 kcal for female.
*p <0.05, **p < 0.01, **p < 0.001.
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Table 6. Food preference of subjects according to food groups

Food group Total (n = 67) Sex t-value Obesity index t-value
Male (n = 25) Female (n = 42) Normal (n = 35) Obesity (n = 32)
Grains
Grains 42.04 + 24.49 50.19 + 28.04 37.07 £ 20.87 2.172" 43.67 + 25.64 38.94 + 24.08 0.775
Processed grains 14.74+ 18.03 16.36+ 18.57 13.75+17.86 0.568 13.57+18.01 15.55+18.19 -0.447
Mixed grains 43.21 + 24.08 33.43 +24.67 49.17 + 21.94 -2.696™ 39.89 + 24.34 45.49 + 24.68 -0.935
Sub total 100.0 100.0 100.0 100.0 100.0
Meat-Fish-Eggs-Legumes
Meat 62.10 = 23.77 72.90 + 19.97 55.67 + 23.72 3.044 61.53 + 24.22 62.72 + 23.65 -0.204
Sea foods 13.64 +16.01 14.73 +19.24 12.99 + 13.96 0.428 13.86+15.16 13.40+ 17.14 0.117
Crustacean 4.83 £10.25 Prfele) = (h7/S 5.93+11.79 =11'39 4.98 + 8.87 4.67 £11.73 0.122
Pules 7.41+12.16 3.61+7.30 9.66 + 13.89 -2.013" 6.01 + 10.29 8.93 +13.93 -0.979
Eggs 11.93+15.84 5.73 +10.69 15.62 +17.32 -2.571" 13.59 + 15.50 10.11 + 16.26 0.895
Nuts 0.06 +0.37 0.00 += 0.00 0.10+0.47 -1.084 0.00 + 0.00 0.13+0.53 -1.481
Sub total 100.0 100.0 100.0 100.0 100.0
Vegetables
Red vegetables 10.59 + 16.82 7.78 +15.33 12.20+ 17.60 -1.026" 7.66 +13.83 13.47 £ 19.21 -1.431
Green vegetables 28.48 + 22.31 25.08 £ 18.22 30.42 + 24.33 -0.935 29.84 + 22.51 26.10 £ 22.49 0.679
White vegetable 37.04 + 24.60 40.03 + 27.24 35.32+23.12 0.746 36.11 + 24.85 36.89+25.18 -0.127
Kimchi 23.87 +£22.83 27.08 + 23.85 22.04 + 22.31 0.862 23.52 £ 23.99 23.52 +21.90 0.000
Sub total 100.0 100.0 100.0 100.0 100.0
Fruits
Fruits 73.58 = 40.94 52.77 + 45.23 79.82 + 38.59 -1.450 60.93 + 47.40 85.28 + 30.89 -1.494
Dried/Frozen fruits 11.85+ 30.38 5.55+13.60 13.75 + 33.90 -0.572 17.18 + 37.32 3.03 +£10.05 1.221
Juice 14.56 + 33.42 17.14 + 36.67 16.17 + 32.29 2.496" 21.87 + 40.69 2.59 + 8.61 1.538
Sub total 100.0 100.0 100.0 100.0 100.0
Milk-Diary
Milk 26.59 + 38.11 29.79+41.88 24.87 + 36.67 0.385 36.76 + 41.01 15.36 + 32.00 1.825
Liquid yogurt 1.15+ 5.48 1.02 + 3.81 1.23£6.27 -0.114 2.20+ 7.50 0.00 = 0.00 1.279
Yogurt 27.40 + 38.33 19.38 = 39.06 31.71+ 38.00 -0.969 28.44 + 36.72 26.24 + 41.03 0.179
Cheese 28.32 + 38.81 32.65 + 46.68 26.00 = 34.64 0.512 21.16 + 32.86 36.24 = 44.02 -1.236
Ice cream 16.51 + 33.42 17.14 + 36.67 16.17 = 32.29 0.086 11.42 + 26.32 22,13 + 39.84 -1.012
Sub total 100.0 100.0 100.0 100.0 100.0
Sugars-Oils
Sugars 19.64 = 24.65 14.53 £ 19.77 22.68 + 26.91 -1.314 22.492 + 29.48 16.60 = 17.97 0.964
Oils 80.35 = 34.65 85.46 = 19.97 77.31+26.91 1.314 77..57 + 29.48 83.39+19.97 -0.964
Sub total 100.0 100.0 100.0 100.0 100.0
Data shown are mean + standard deviation.
*p <0.05, ™p < 0.01.
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