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Dietary habits and nutrient intake
status of university students
according to obesity risk based on
body mass index and percent body fat

Chae Hong Lee @ and Kyung A Lee ©®

Department of Food and Nutrition, Daegu Catholic University, Gyeongsan 38430, Korea

ABSTRACT

Purpose: Since the coronavirus pandemic, the number of obese people has increased, and
accelerated aging has been reported, particularly among young population. Therefore, this
study analyzed the dietary habits of university students according to their risk of obesity to
provide data for improving their eating habits.

Methods: Ninety students at Daegu Catholic University were surveyed for their eating

habits and photo-enhanced meal intake. The obesity risk was categorized as normal if the
body mass index (BMI) and percent body fat (PBF) were normal, at-risk if both indicated
overweight or obese, obesity in BMI alone were analyzed as BMI group and those with obesity
in percent body fat alone were analyzed as PBF group.

Results: There were 23 (25.5%) in the normal group, 10 (11.1%) in the BMI group, 24 (26.7%)
in the PBF group and 33 (36.7%) in the at-risk group. The dietary survey showed that the risk
groups had lower consumption frequencies of vegetables (p < 0.05) than the normal group,
had less sleep time (p < 0.05) and higher frequency of fast food consumption (p < 0.001).
The intake of vegetables was significantly higher in the normal group than in the risk group
(p <0.05). In terms of the daily nutrient intake, there was no significant difference in energy
intake according to the obesity risk, but the intakes of dietary fiber (p < 0.01), vitamin A (p <
0.01), vitamin C (p < 0.01) were higher in the normal group than in the risk groups.
Conclusion: Therefore, it is important to consider the BMI and percent body fat together to
diagnose obesity and provide nutrition education and counseling.

Keywords: obesity; students; body mass index
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= =
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ZACH A XS] uEALSE
2 Aol o g 2 oidAte] ARk Q1 E/d-2 Table 10 LEFRITE A ZAFH AL 90
Z A= 44T (48.9%), 9 A= 469 (51.17%) 0] A TH A ZAFHAARS] ot A2 23.02
+1.96A oH | HAFeF of 2} ZH7E 22,68 £ 1.73A1], 23.35 + 2. 124 2 §-2) 5t 2fo| = gigich %
AP AFALS] 7 A A A 4= 23.87 + 3.91 kg/m2 Y 21| FAF= 24.78 + 4.08 kg/m?, O A=
22.99 +3.56 kg/m> = FAZF o 2L E O A A FA| =7} =2 7 0 = YERL e 7Re] f-2l% (p
<0.001) 2Fo] & UrERTE. ZAM/FAR] Z A W A A &2 26.73 + 8.39% A 21, FAh=
21.18 + 6.59%, O A}=32.03 £ 6.24% % LFEFL} of 2} 7} G 2 o A A H-E-0] ot e 7He] &
oJgt (p <0.001) 2to] & LEHSITE.

Table 1. General characteristics of the subjects

Variables Total (n = 90) Sex T-value/ y2-value?
Male (n = 44) Female (n = 46)
Age (yrs) 93.02 + 1.96 29.68+1.73 93.35+2.12 -1.626
Height (cm) 167.60 = 9.47 175.68 £ 5.77 159.88 + 4.56 14.434™
Weight (kg) 67.58 = 14.75 76.85 + 13.97 58.71 + 8.92 7.373"*
BMI (kg/m?) 23.87 + 3.91 24.78 + 4.08 29.99 + 3.56 -8.019"""
%fat 26.73 = 8.39 21.18 £ 6.59 32.03 +6.24 2.217""
BMI (kg/m?)? 5.773
Normal 47 (52.2) 18 (40.9) 29 (63.0)
Overweight 18 (20.0) 9(20.5) 9(19.6)
Obesity 25 (27.8) 17 (38.6) 8(17.4)
%fat? 10.320™
Normal 34(37.8) 24 (54.5) 10 (21.7)
Overweight 26 (28.9) 9(20.5) 17 (37.0)
Obesity 30(33.3) 11 (25.0) 19 (41.3)
BMI & %fat 22.027"*"
Normal 23 (25.5) 15(34.1) 8(17.4)
BMI group 10 (11.1) 9(20.5) 1(2.2)
PBF group 24 (26.7) 3(6.8) 21 (45.7)
Risk 33(36.7) 17 (38.6) 16 (34.8)

Values are presented as mean + standard deviation or number (%).

BMI, body mass index; PBF, percent body fat.

BUsing the t-test and y*-test in the survey data analysis.
2Based on BMI (kg/m?). Normal weight: 18.5 < BMI < 23; Overweight: 23 < BMI < 25; Obesity: BMI > 25.

*Male: Normal weight: 10 < %fat < 20; Overweight: 20 < %fat < 25; Obesity: %fat > 25. Female: Normal weight:
18 < %fat < 28; Overweight: 28 < %fat < 33; Obesity: %fat > 33.

**p <0.01; *p < 0.001.
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Normal
93 (25.5%)

BMI

group
10 (11.1%)

PBF

group
24 (26.7%)

Risk group
33 (36.7%)

Fig. 1. Distribution of study participants according to the categories of obesity risk.”

BMI, body mass index; PBF, percent of body fat.

YNormal group: both BMI and PBF are in normal range; 18.5 < BMI < 23 and 10 < %fat < 20 for male, 18.5 < BMI < 23
and 18 < %fat < 28 for female. BMI group: only the level of BMI belongs to overweight but PBF are in normal range;
BMI > 23 and 10 < %fat < 20 for male, BMI > 23 and 18 < %fat < 28 for female. PBF group: the value of BMI is in normal
range but PBF belongs to overweight criteria, 18.5 < BMI < 23 and %fat > 20 for male, 18.5 < BMI < 23 and %fat > 28 for
female. Risk group: both the BMI value and the PBF belong to the category of overweight; BMI > 23 and %fat > 20 for
male, BMI > 23 and %fat > 28 for female.
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Table 2. Lifestyle based on obesity degree of risk

Variables Total (n = 90) Obesity degree of risk? y>-value
Normal (n = 23) BMI group (n = 10) PBF group (n = 24) Risk (n = 33)

Sleep time (hrs) 18.726"
Less than 6 29 (24.4) 2(8.7) 3(30.0) 4(16.7) 13 (39.4)
More than 6 to less 7 14 (15.6) 3(13.0) 0(0.0) 3(12.5) 8(24.2)
More than 7 to less 8 37 (41.1) 12 (52.2) 7 (70.0) 11 (45.8) 7(21.2)
More than 8 17 (18.9) 6(26.1) 0(0.0) 6 (17.6) 5(15.2)

No. of exercises 5.049
At least 3 times a week 26 (28.9) 9(39.1) 5 (50.0) 5(20.8) 7(21.2)
Less than 3 times a week 64 (71.1) 14 (60.9) 5(50.0) 19(79.2) 26 (78.8)

Values are presented as number (%).
BMI, body mass index; PBF, percent body fat.

YNormal group: both BMI and PBF are in normal range; 18.5 < BMI < 23 and 10 < %fat < 20 for male, 18.5 < BMI < 23 and 18 < %fat < 28 for female. BMI group:
only the level of BMI belongs to overweight but PBF are in normal range; BMI > 23 and 10 < %fat < 20 for male, BMI > 23 and 18 < %fat < 28 for female. PBF group:
the value of BMI is in normal range but PBF belongs to overweight criteria; 18.5 < BMI < 23 and %fat > 20 for male, 18.5 < BMI < 23 and %fat > 28 for female. Risk
group: both the BMI value and the PBF belong to the category of overweight; BMI > 23 and %fat > 20 for male, BMI > 23 and %fat > 28 for female.

*p < 0.05.
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Table 3. Eating habits survey using Dietary Screening Test?

Variables Reply Obesity degree of risk? ¥>-value
Total Normal BMI group PBF group  Risk group
(n=90) (n=23) (n=10) (n=24) (n=33)
A dietary factor
How often do you eat grain foods such as More than 2 times a day 26 (28.9) 4(17.4) 3(30.0) 5(20.8) 14 (42.4) 5.187
rice, noodles, and bread a day? No more than 2 timesaday 64 (71.1) 19 (82.6) 7(70.0)  19(79.2)  19(57.6)
How often do you eat protein foods such as More than 2 times a day 12(13.3) 5(21.7) 3(30.0) 1(4.2) 3(9.1) 6.069
meat, fish, eggs, and tofu a day? No more than 2timesaday ~ 78(86.7)  18(78.3) 7(70.0)  23(95.8)  30(90.9)
How often do you eat kimchi a day? More than 2 times a day 4 (4.4) 2(8.7) 0(0.0) 1(4.2) 1(3.0) 1.604
No more than 2 times a day 86 (95.6) 21 (91.3) 10(100.0) 23(95.8) 32(97.0)
How often do you eat vegetables (except for More than 2 times a day 17 (18.9) 8(34.8) 1(10.0) 6 (25.0) 2(6.1) 8.438"
kimchi) a day? No more than 2 timesaday ~ 73(81.1)  15(65.2) 9(90.0)  18(75.0)  31(93.9)
How often do you eat fruit frequently fora  More than 2 times a week 24 (26.7) 8(34.8) 2 (20.0) 9(37.5) 5(15.2) 4.680
week? No more than 2 times a week 66 (73.3) 15(65.2) 8(80.0) 15 (62.5) 28 (84.8)
How often do you eat dairy products More than 2 times a week 26 (28.9) 9(39.1) 3(30.0) 9(37.5) 5(15.2) 5.078
frequently for a week? No more than 2 times aweek 64 (71.1) 14 (60.9) 7(70.0)  15(62.5)  28(84.8)
A snack factor
How often do you eat snacks, chocolate, More than 2 times a week 39 (43.3) 9(39.1) 2 (20.0) 14 (58.3) 14 (42.4) 4.593
Coke,hciden and ice cream frequently fora  No more than 2 times aweek 51 (56.7) 14 (60.9) 8(80.0)  10(41.7)  19(57.6)
month?
How often do you eat fast food frequently for More than 2 times a week 45 (50.0) 6(26.1) 7 (70.0) 7(29.2) 25(75.8)  19.785™*
amonth? No more than 2 times a week 45 (50.0) 17 (73.9) 3(30.0) 17 (70.8) 8(24.2)
The regularity factor of a meal
How many meals did you eat per day during More than 2 times a day 21 (23.3) 8(34.8) 4 (40.0) 2(8.3) 7 (21.2) 6.340
the last week? No more than 2timesaday ~ 69(76.7) 15 (65.2) 6(60.0)  22(91.7)  26(78.8)
How many times have you eaten breakfast in More than 3 times a week 13 (14.4) 5(21.7) 3(30.0) 3(12.5) 2(6.1) 4.899
the past week? No more than 3 timesaweek 77 (85.6)  18(78.3) 7(70.0)  21(87.5)  31(93.9)

Values are presented as number (%).
BMI, body mass index; PBF, percent body fat.

YDietary Screening Test for eating habits: a method to evaluate the healthiness of meals by examining whether grains, fish-poultry-eggs and vegetables are eaten
at each meal, and to evaluate the healthiness of snacks by examining whether dairy products, fruits, and sweet snacks are consumed daily.
“Normal group: both BMI and PBF are in normal range; 18.5 < BMI < 23 and 10 < %fat < 20 for male, 18.5 < BMI < 23 and 18 < %fat < 28 for female. BMI group:
only the level of BMI belongs to overweight but PBF are in normal range; BMI > 23 and 10 < %fat < 20 for male, BMI > 23 and 18 < %fat < 28 for female. PBF group:
the value of BMI is in normal range but the PBF belongs to overweight criteria; 18.5 < BMI < 23 and %fat > 20 for male, 18.5 < BMI < 23 and %fat > 28 for female.

Risk group: both the BMI value and the PBF belong to the category of overweight; BMI > 23 and %fat > 20 for male, BMI > 23 and %fat > 28 for female.

*p < 0.05; ***p < 0.001.
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Table 4. Food intakes from each food group in subjects

Division Kruskal Wallis test
Variables Obesity degree of risk” Number Mean rank Multiples of single Mean + SD x> p Post hoc
serving
Grains Normal 23 48.22 42 2.54+0.94Y 2.65+1.13 1.948 0.583
BMI group 10 49.65 2.59+0.89
PBF group 24 39.29 2.32 +0.66
Risk group 33 46.86 2.61+0.99
Meat-fish-eggs-legumes Normal 23 49.63 5 3.96+2.06 4.25+2.04 8.308 0.040 BMI > PBF**9
BMI group 10 63.80 5.91+2.88
PBF group 24 36.92 3.32+1.44
Risk group 38 43.32 3.64+1.86
Vegetables Normal 23 55.04 8 2.02+1.08 2.46+1.26 7.446 0.049  Normal > Risk*
BMI group 10 39.30 1.75+0.95
PBF group 24 49.96 2.19+1.05
Risk group 33 37.48 1.68 = 0.89
Fruits Normal 23 40.80 2 0.29+0.52 0.19+0.41 5.780 0.123
BMI group 10 39.55 0.18+0.38
PBF group 24 54.52 0.52+0.70
Risk group 33 44.02 0.23+0.43
Milk-dairy Normal 23 45.63 1 0.40+0.49 0.47+0.60 2.609 0.456
BMI group 10 47.70 0.42 £ 0.45
PBF group 24 51.23 0.51+£0.55
Risk group 33 40.58 0.28 +0.35
Oils®-sugars® Normal 23 46.20 6 4.37+3.20 4.65+3.81 2.728 0.436
BMI group 10 56.40 5.77 = 3.66
PBF group 24 40.25 3.73 £ 2.69
Risk group 33 45.53 4.21+2.93

BMI, body mass index; PBF, percent body fat; SD, standard deviation.

YNormal group: both BMI and PBF are in normal range; 18.5 < BMI < 23 and 10 < %fat < 20 for male, 18.5 < BMI < 23 and 18 < %fat < 28 for female. BMI group:
only the level of BMI belongs to overweight but PBF are in normal range; BMI > 23 and 10 < %fat < 20 for male, BMI > 23 and 18 < %fat < 28 for female. PBF group:
the value of BMI is in normal range but the PBF belongs to overweight criteria; 18.5 < BMI < 23 and %fat > 20 for male, 18.5 < BMI < 23 and %fat > 28 for female.
Risk group: both the BMI value and the PBF belong to the category of overweight; BMI > 23 and %fat > 20 for male, BMI > 23 and %fat > 28 for female.

22020 Guidebook for Korean Nutrient Standards Utilization Recommended eating patterns for people B [21].

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

®Seasoned vegetables: 0.5 Intakes score grilled foods-pan-fried foods, stir-fried foods, sauce: 1 Intakes score; fried food: 2 Intakes score.

)

“Different letters in the same column indicate significant differences among groups by Mann-Whitney U test.
)
)

®Plain yogurt: 0.5 Intakes score; sweetened dairy products: 0.75 Intakes score; jam, fruit juice, snacks, sugars: 1 Intakes score.

*p < 0.05; "*p < 0.01.
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Table 5. Mean daily energy and nutrient intakes of subjects

Division Kruskal Wallis test
Variables Obesity degree of risk? Number  Mean rank Mean = SD e p post hoc
Energy (kcal) Normal 23 49.48 1,484.92 + 512.90? (64.8)* 1,570.17 + 586.10 (66.2) 4.643 0.200
BMI group 10 57.90 1,736.33 = 615.30 (68.2)
PBF group 24 38.42 1,351.46 = 351.18 (65.0)
Risk group 33 44,12 1,446.37 + 510.39 (62.6)
Protein (g) Normal 23 51.22 58.38 + 29.77 (96.9) 62.53 + 23.45 (101.7) 7.497  0.058 BMI > PBF**
BMI group 10 61.70 76.76 + 32.02 (119.8) BMI > Risk*
PBF group 24 38.00 51.67 + 14.72 (91.8)
Risk group 33 49.06 54.74 + 21.25 (90.3)
Fat (g) Normal 23 49.35 41.33+19.23 44,30+ 20.82 7.670 0.053
BMI group 10 63.80 56.27 £ 22.40
PBF group 24 38.27 36.09 + 14.90
Risk group 33 42.53 38.55+18.04
Carbohydrate (g) Normal 23 48.26 211.26 = 72.48 (162.5) 291.98 + 89.26 1.458  0.692
BMI group 10 51.30 219.87 £ 70.79
PBF group 24 41.04 197.89 + 51.77
Risk group 88 45.06 211.39 + 74.61
Dietary fiber (g) Normal 23 56.17 13.38 + 4.56 (55.1) 15.48 + 5.08 (60.6) 8.645  0.034  Normal > Risk"*
BMI group 10 54.20 14.94 = 5.25 (51.9)
PBF group 24 43.42 12.73  3.76 (60.3)
Risk group 33 36.94 11.90 + 3.95 (48.4)
Calcium (mg) Normal 23 51.48 350.81 + 121.09 (46.9) 388.01 + 148.41 (50.8) 7.195 0.066 BMI > Risk*
BMI group 10 59.40 419.05 + 145.69 (53.2)
PBF group 24 45.08 345.66 + 94.46 (48.5)
Risk group 33 39.42 307.95 + 94.29 (41.1)
Phosphorus (mg) Normal 23 50.65 909.29 + 323.03 (129.8) 975.60 + 349.91 (139.3) 6.476 0.091
BMI group 10 61.10 1,150.70 + 439.73 (164.3)
PBF group 24 39.54 826.60 + 205.74 (118.0)
Risk group 33 41.52 850.06 + 301.86 (121.4)
Iron (mg) Normal 23 52.78 8.63 + 3.13 (74.8) 9.36 + 3.40 (85.0) 7.054  0.070
BMI group 10 59.40 10.71 + 4.18 (104.8)
PBF group 24 39.54 7.90 + 2.30 (59.8)
Risk Group 33 40.55 8.03 + 2.85 (69.6)
Sodium (mg) Normal 23 51.57 1,211.18 + 396.80 (80.7) 1,295.32 + 4.2.43 (86.3) 4.888 0.180
BMI group 10 56.30 1,369.48 £ 497.75 (91.2)
PBF group 24 38.71 1,113.67 + 248.76 (74.2)
Risk group 33 49.94 1,175.49 = 394.18 (78.3)
Potassium (mg) Normal 23 51.39 1,437.32 + 461.94 (41.0) 1,551.17 + 535.86 (44.3) 5.587 0.134
BMI group 10 57.40 1,633.89 + 518.51 (46.6)
PBF group 24 44,38 1,413.88 = 403.53 (40.3)
Risk group 33 38.61 1,315.45 + 407.79 (37.5)
Vitamin A (ug RE) Normal 23 55.09 162.71 + 55.74 (22.6) 185.25 + 65.11 (24.9) 9.875 0.020  Normal > Risk**
BMI group 10 55.40 187.78 + 70.24 (24.0)
PBF group 24 41.54 163.28 + 45.98 (24.5)
Risk group 33 35.03 139.00 + 40.95 (19.2)
Vitamin B, (mg) Normal 23 51.89 0.97 £ 0.32 (84.9) 1.04 + 0.36 (90.0) 6.378 0.095
BMI group 10 59.40 1.16 £ 0.41 (97.7)
PBF group 24 41.54 0.92 + 0.24 (82.9)
Risk group 33 39.71 0.91 £ 0.30(79.0)
Vitamin B, (mg) Normal 23 50.74 1.01+0.35(75.5) 1.09 + 0.39 (79.2) 7.321  0.062 BMI > PBF*
BMI group 10 62.45 1.29+0.48 (88.2) BMI > Risk*
PBF group 24 41.04 0.94 +0.23 (76.4)
Risk group 33 39.95 0.93 +0.32(68.5)
Niacin (mg) Normal 23 50.57 11.19 + 4.35 (74.3) 11.95 + 4.59 (78.0) 6.911 0.075
BMI group 10 61.30 14.34 = 5.63 (90.5)
PBF group 24 37.96 9.97 + 3.18 (69.8)
Risk group 33 42.67 10.59 = 4.10 (70.0)
Vitamin C (mg) Normal 23 51.78 33.89+21.87(33.8) 36.52 +18.00 (36.5) 7.783 0.049 Normal > Risk*
BMI group 10 41.60 29.15 + 16.72 (29.1)
PBF group 24 53.54 43.19 + 29.30 (43.1)
Risk group 33 36.45 26.72 + 16.78 (26.7)

BMI, body mass index; PBF: percent body fat; SD, standard deviation.

YNormal group: both BMI and PBF are in normal range; 18.5 < BMI < 23 and 10 < %fat < 20 for male, 18.5 < BMI < 23 and 18 < %fat < 28 for female. BMI group: only the level of BMI
belongs to overweight but PBF are in normal range; BMI > 23 and 10 < %fat < 20 for male, BMI > 23 and 18 < %fat < 28 for female. PBF group: the value of BMI is in normal range but PBF
belongs to overweight criteria; 18.5 < BMI < 23 and %fat > 20 for male, 18.5 < BMI < 23 and %fat > 28 for female. Risk group: both the BMI value and the PBF belong to the category of
overweight; BMI > 23 and %fat > 20 for male, BMI > 23 and %fat > 28 for female.

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

JNutrient adequacy ratio over Dietary Reference Intake for Korean from the Korean Nutrition Society 2020: energy, estimated energy requirement; dietary fiber, sodium, potassium: adequate
intake; the other nutrients, recommended nutrition intake (RNI). 19-29 years old, median recommended intake or sufficient intake for 2,600 kcal for male and 2,000 kcal for female.
“IDifferent letters in the same column indicate significant differences among groups by Mann-Whitney U test.

*p < 0.05; **p < 0.01.
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