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ABSTRACT

This study was conducted to investigate the effect of nutrition counseling program and
related factors on weight control for obese university students. Subjects were 24 students
with a body mass index (BMI) of 25 or above. The program was conducted from September
16th to November 18th, 2015. Change of body composition, blood index and nutrient
intake were observed in subjects before and after the program. The average age of the
subjects was 23.2 years old and the percentage of male and female was 66.7% and 33.0%,
respectively. There were tendencies of decrease in weight, amount of body fat, BMI, and
body fat percentage. The blood test showed that values of all biochemical parameters were
in the normal range before and after the program. When the change of the nutrient intake
was examined and compared with the Dietary Reference Intakes for Koreans (KDRIs), there
was a tendency of decreased intake in most of the nutrients including protein. However,
the nutrient quality index showed increasing tendency, which implies that the intake of
micronutrients was getting balances simultaneously with the decrease of calorie intake.

Keywords: Obese university students; Nutrition counseling program; Weight control

INTRODUCTION

According to the World Health Organization (WHO) report obesity incidence increased 2 folds
between 1980 and 2014 worldwide [1]. Because obesity has been pointed out as a risk factor of
chronic diseases such as cardiovascular disease, type II diabetes and some cancers [2-4] many
countries adopt and execute various national policies for obesity prevention and for reducing
the socio-economic burden by obesity [5,6]. Also there are increasing attention and interest in
developing nutrition counseling program for weight control of the obese [7,8]. During the time
in university which corresponds to the early adult period social and emotional development are
completed with physical maturity and one's dietary habit is determined [9]. Especially, in Korea,
students are exposed to several health risks because students get lifestyle changes to liberal
patterns vs. uniform and restricted lifestyle under competitive school environment and much
study loads in typical Korean high schools [10]. However, increased risk of chronic diseases due
to the change of the dietary habit during university is not sufficiently acknowledged by university
students. During the time in university students' obesity is considered as the first symptom to
predict the risk of getting chronic diseases related to obesity in the future [11]. Therefore, it is
very important to actively control obesity from the early year of university period.
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Even though the cause of obesity is complicated, dietary habit or lifestyle plays an important
role in developing obese conditions [12,13]. To effectively cure obesity with diet management,
controlling the excessive nutrient intake but also concretely instructing the knowhow of
choosing right foods and desirable eating pattern are necessary [14]. To maintain the reduced
body weight after weight control, it is necessary to correct the way or pattern of eating,
exercise and overall lifestyle [15]. Also it is important to acquire the ability to control one's
own dietary habit by continuous nutrition education and counseling.

When education or counseling is carried out for ideal weight control, applying appropriate
counseling skill according to steps of personal behavior change is reported as an useful
method [16,17].

Therefore, in this study, systematic nutrient counseling program was carried out for the
obese university students and then their anthropometric characteristics, blood indices, and
the change of nutrition intake were investigated. Also, the purpose of this study is to help
obese students to attain right behavior for weight control and to improve their health through
the process of evaluating the effect of the nutrition counseling program on the loss of body
weight and body fat.

MATERIALS AND METHODS

Study subjects and period

Participants for the nutrition counseling program were recruited by the heath management
center in university campus. Among students whose age were between 20-39 years old and
who registered the program by invitation, total of 28 participants were selected by the criteria
checklist which distinguish steps of personal behavior change and check if a student's body
mass index (BMI) was more than 25. Among applicants, students whose BMI were less than
25, who were having diabetes or hypertension during the time period of study and who were
chronically taking medicine were excluded in this study by surveying the checklist to select
the participant. The program was performed for 10 weeks from the early of September at 2015
to the mid of November at 2015. This study was proceeded after the approval of Institutional
Review Board (IRB) for human subjects in Yeungnam University (approval number: 7002016-
A-2015-32) and the study was performed after getting agreement about the participation to
the program from the participants according to the guideline of IRB.

Composition of the nutrition counseling program

Nutrition counseling program was consisted of 30-minute nutrition counseling once a
week. Nutrition counseling was performed at the scheduled day and time every week in the
health management center for total 28 of obese students. Nutrition counseling program
was performed according to the weekly plan showed in Table 1, and the nutrition counseling
technique was differentially applied according to the investigated checklist which indicates
steps of personal behavior change of students for the selection of the study participant. The
results of counseling were analyzed for the remaining 24 participants after excluding the
participants who showed poor attendance during the 10-week program.

General characteristics and health behavior of the subjects

General characteristics and health behavior were referred to references [9,18], and it
was composed of 6 questions about general characteristics and 8 questions about health
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Table 1. Contents of nutrition counseling program for the subjects

Week Content

0 Assessment of anthropometric characteristics
Blood test

1 Introduction of the weight control program
Assessment of dietary behavior

2 Dietary intake analysis via 24-hour recall method

3 Setting dietary behavior goal after dietary intake analysis
Learning how to record diet diary

4 Understanding individual calorie requirement
Understanding relation between obesity and health
Setting target weight
Setting daily meal after checking obesity level

5 Recommended food intake
Food exchange system

6 The way to burn up calories in daily life

Calories used for the diverse physical activities
Selecting proper dietary behavior

7 How to use nutrition facts label
Learning cooking methods for low fat consumption
Learning low fat recipes

8 Sodium and sugar contents of foods
How to select foods for eating out
How to choose healthy foods

9 Dietary intake analysis via 24-hour recall method
Assessment of anthropometric characteristics
Blood test
10 Evaluation of the program

behaviors such as drinking, smoking, exercising and sleeping status. The questionnaires were
surveyed by direct writing of the participant.

Food intake of the subjects

The change of the nutrition intake was analyzed by investigating the daily status of the
nutrition intake using ‘24-hour recall’ just before starting the program and at the 9th week of
the program. To have the participants remember and tell what kind of food and how much
they eat in a day, bowl, and food model were used. Also, the participants were instructed to
write diet diary every day to educate the food intake method to the participants. The meal
recorded by participants was analyzed using a nutrition analysis program (CAN-Program 4.0
for professionals; The Korean Nutrition Society, Seoul, Korea).

Evaluation of nutrient intake of the subjects

The energy and nutrient intake were evaluated according the information about the food
intake followed by obtaining the subject's nutrition intake rate to the Dietary Reference
Intakes for Koreans (KDRIs) and calculating the Index of Nutritional Quality (INQ) from
the amount of energy and nutrient intake. INQ is the index to estimate if the amount of
individual nutrient intake compared to the energy intake is relatively appropriate and it is
used to evaluate the appropriateness of the meal [19].

Anthropometric parameters and blood analysis

The stature and weight of subjects were measured. Stature, weight, BMI, the amount of
body fat and striated muscles, body fat percentage, circumference of the waist and hip were
measured using body composition measuring instrument (Inbody 520; Biospace, Seoul,
Korea) at the beginning and the 9th week of the program.
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Table 2. General characteristics of the subjects

For biochemical tests 8 mL of whole blood was collected from each subject under starvation.
The blood test was performed by requesting a professional blood test institute, Seoul Medical
Science Institute, Seoul Clinical Laboratory (SCL). The level of aspartate transaminase

(AST), alanine transaminase (ALT), gamma-glutamyl transpeptidase (y-GTP), uric acid,

total cholesterol, high-density lipoprotein (HDL) cholesterol, neutral fat, C-reactive protein
(CRP), blood glucose, thyroid-stimulating hormone (TSH), hemoglobin, hematocrit (Hct),
white blood cells (WBCs), red blood cells (RBCs), platelet, mean corpuscular volume (MCV),
mean corpuscular hemoglobin concentration (MCHC) and the amount of insulin were
analyzed. The blood test was performed at the beginning and the 9th week of the program.

Statistical analysis

Statistical analysis was performed using Statistical Analysis System (SAS, version 9.4; SAS
Institute, Cary, NC, USA). All of the statistical significance was tested in the range of a < 0.05.
Blood test and body composition analysis were performed and the status of the food and
nutrition intake was analyzed before and the 9 weeks after the program. The difference between
before and after the test was compared and analyzed by Wilcoxon signed ranks test.

RESULTS

General characteristics of the subjects

The general characteristics of the 24 subjects in this study are shown in Table 2. In gender
distribution 66.7% (16 subjects) of subjects were men and 33.0% (8 subjects) of subjects were
women. The average age was 23.2 years old. Fifty percent of the subjects was self-boarding,
which is the highest, 29.2% was living with parents, 12.5% was living in a dormitory and
4.2% was living with relatives.

Seventy-five percent of the subjects were taking nutritional supplement and 25% of them
were not. When subjects were categorized to one of the 5-step behavior change according to
the level of their controlling behavior before the program, 50% of the subjects were in the
pre-consideration step, consideration step or preparation step and 50% were in the action
step or maintenance step, which indicates that half of the subjects were controlling weight
before the program started.

Health behavior of the subjects

Health behavior of the subjects was investigated (Table 3). Regarding the frequency of
drinking, 41.7% of the subjects were drinking little, 25.0% were drinking 1-3 times a month
and 29.2% were drinking 1-2 times a week. Regarding the amount of drinking, 20.8% of

Variable Classification Total (n = 24)
Gender Male 16 (66.7)
Female 8(33.3)
Age, yr - 23.20 + 3.05
Residence type With parents 7(29.2)
Living alone 12 (50.0)
Dormitory 3(12.5)
With relatives 1(4.2)
Stage of change Precontemplation, contemplation, or preparation 12 (50.0)
Action or maintenance 12 (50.0)

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

http://e-cnr.org
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Table 3. Health behavior of the subjects

Variable Classification No. (%)
Frequency of drinking Rarely 10 (41.7)
1-3 times/mon 6 (25.0)
1-2 times/wk 7(29.2)
3-5 times/wk or more 1(4.2)
Average drinking quantity, shots/time None 3(12.5)
1-2 5 (20.8)
3-4 1(4.2)
5-6 5 (20.8)
7 or more 5(20.8)
Irregular 5 (12.5)
Smoking status Yes 4 (16.7)
No 20 (83.3)
Regular exercise Yes 10 (41.7)
No 14 (58.3)
Frequency of exercise, times/wk None 11 (45.8)
1-2 4(16.7)
3-4 6 (25.0)
>5 3(12.5)
Exercise time, min/day None or < 30 11 (45.8)
30-59 3 (12.5)
60-120 7(29.2)
>120 3 (12.5)

http://e-cnr.org

the subjects were taking 1-2 cups, 4.2% were taking 3—4 cups, 20.8% were taking 5-6 cups,
20.8% were taking more than 7 cups, and 20.8% were taking irregular amount. When
subject's smoking status was analyzed, 16.7% of the subjects were smoking, which means the
majority does not smoke cigarette.

In all subjects 41.7% were exercising regularly. When the frequency of exercising was
investigated, 45.8% of the subjects ware not exercising, 16.7% were exercising 1-2 times a
week, 25.0% were exercising 3—4 times a week and 12.5% were exercising more than 5 times
aweek. Regarding the length of the exercise time, 45.8% of the subjects were exercising for
0 to less than 30 minutes, which is the highest portion, and 29.2% were exercising for more
than 60 minutes to less than 120 minutes.

Anthropometric parameters of the subjects

When the subjects were classified into overweight, obese and highly obese according to

the BMI, the number of the subjects during the nutrition counseling program showed that
there were no overweight subjects before starting the program and 58.3% of the subjects
were obese and 41.7% of the subjects were highly obese (Table 4). However, the number of
overweight subjects increased at the 9th week of the program while the number of obese and
highly obese subjects decreased, which indicated the weight loss of the study subjects.

Table 4 shows the change of the physical measurement of subjects. In case of men, even
though the weight, amount of body fat, and BMI decreased, differences of these parameters
were not statistically significant. However, in case of women, the weight, amount of body fat
and BMI decreased greatly more than those in men.

Blood index of the subjects

Table 5 shows the blood index of the subjects. When the values from men and women were
compared with the reference values, they were all in the normal range. When the blood
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Change of anthropometric parameters according to gender in subjects

Gender
Male

Female

Anthropometric parameters Baseline 9 weeks p value®
Body weight, kg 95.8+12.5 95.1+14.1 0.554
Body fat, kg 31.7+9.3 30.6 £10.7 0.330
Skeletal muscle mass, kg 36.2+3.0 36.6+3.0 0.246
BMI, kg/m* 30.5+3.1 30.3+3.5 0.514
Body fat percentage, % 32.3+6.1 31.4+6.4 0.503
Waist-hip ratio 0.92 + 0.00 0.92 + 0.03 0.332
Body weight, kg 74.2 £12.1 71.6 +13.5 0.078
Body fat, kg 29.4 + 6.6 27.1+7.3 0.078
Skeletal muscle mass, kg 24.4 + 4.0 24.5 +4.1 0.688
BMI, kg/m?* 28.0 +2.8 26.9 £ 3.1 0.055
Body fat percentage, % 39.5+ 4.1 37.5+3.7 0.164
Waist-hip ratio 0.83 + 0.02 0.83 + 0.02 0.250

Values are presented as mean = standard deviation.

BMI, body mass index.

*Difference between baseline and final by Wilcoxon signed ranks test.

http://e-cnr.org

indicator change was investigated during the program, MCV and MCHC value of both men
and women showed significant difference between before and after the program. MCV value
of men significantly decreased from 93.4 fL to 89.9 fL (p < 0.001), and the MCV value of
women also significantly decreased from 94.9 fL to 90.6 fL (p = 0.008). The men MCHC and
the women MCHC value significantly increased from 32.0% to 33.2% (p < 0.001) and from
31.5% to 32.8% (p = 0.008), respectively. In addition, AST, ALT, and insulin level of men
were changed significantly after the program. In case of women, hemoglobin concentration
significantly increased from 12.8 g/dL to 13.7 g/dL (p = 0.008) and the RBC level also
significantly increased from 4.3 Mil/uL to 4.6 Mil/uL (p = 0.008).

Nutrition intake of the subjects

The status of nutrition intake of the subjects in the nutrition counseling program is shown

in Table 6. The nutrition intake was indicated as the ratio obtained by comparing the status
before and after the program with the KDRIs. The energy intake rate of men was 77.5% of

the reference intake before the program and 41.2% of the reference at the 9th week of the
program. When the difference by the period was investigated, there was significant difference
between before the program and at the 9th week of the program (p < 0.001). Protein intake
of men significantly decreased from 136.5% to 82.4% (p < 0.001). There was significant
difference in nutrients intake between before the program and at the 9th week of the program
(p < 0.05) except vitamin A, vitamin C, vitamin D, and vitamin B,.

In case of women, the energy intake compared to the estimated energy requirements before
the program decreased from 90.8% to 51.1% at the 9th week of the program, and the change
was significant (p < 0.05). Protein intake of women significantly decreased from 144.1% to
83.6% during the program (p = 0.008). The nutrients which showed significant difference
between before the program and on the 9th week of the program were calorie, dietary fiber,
vitamin E, vitamin C, vitamin B,, niacin, vitamin Bg, calcium, phosphorus, potassium, iron,
zine, and selenium (p < 0.05).

The change of INQ according to the nutrition counseling program is presented in Table 7.
When the difference in the INQ value between different genders was investigated, dietary
fiber and vitamin A were significantly increased from 0.97 to 1.16 (p = 0.025) and from 1.44
to 2.40 (p = 0.018) in men, respectively. Vitamin C (p = 0.005), vitamin B, (p = 0.001), folate
(p=0.003), phosphorus (p = 0.013), and iron (p = 0.013) also showed significant difference.

https://doi.org/10.7762/cnr.2017.6.1.7 12
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Table 5. Blood index of the subjects before and after the program according to gender

Gender Variable Baseline 9 weeks p value®
Male AST, U/L 351+ 317 30.1+35.3 0.022
ALT, U/L 38.9+18.9 39.9 £50.2 0.035
A-GTP, U/L 29.4 +15.9 30.7+18.8 0.734
Uric acid, mg/dL 71+11 7.2+1.2 0.600
Total cholesterol, mg/dL 181.9 + 40.2 190.8 + 43.6 0.052
HDL cholesterol, mg/dL 50.3+8.1 53.3+10.0 0.165
Triglyceride, mg/dL 137.2 £74.5 112.4 = 76.8 0.188
CRP, mg/dL 0.2+0.1 0.2+ 0.1 0.221
Glucose, mg/dL 85.6 + 6.9 86.6 + 8.2 0.364
TSH, uu/mL 2.3+17 2.3+1.4 0.879
Hemoglobin, g/dL 95.0 = 36.5 16.2+ 0.8 0.168
Hct, % 49.7+2.0 49.0+2.9 0.097
WBC, Thous/uL 7.0 +1.6 6.9+1.3 0.623
RBC, Mil/uL 5.3+0.3 55+0.4 0.015
Platelet, Thous/uL 279.3 +50.3 279.9 + 36.9 0.715
McCy, fL 93.4+3.2 89.9+2.6 0.000
WCH, pg 29.8 +1.1 29.8+1.2 0.835
MCHC, % 32.0+0.7 33.2+0.8 0.000
Insulin, uu/mL 8.3+8.2 11.9+5.6 0.007
Female AST, U/L 23.4 +16.3 20.9 £17.7 0.141
ALT, U/L 23.5 + 27.0 24.9 +35.2 0.844
A-GTP, U/L 17.5 £10.9 20.6 £18.9 0.828
Uric acid, mg/dL 51+0.6 12.9 £ 23.5 0.484
Total cholesterol, mg/dL 187.5 + 30.5 199.5 +39.4 0.148
HDL cholesterol, mg/dL 57.9 £10.5 55.4£12.1 0.375
Triglyceride, mg/dL 84.9 £ 44.8 100.0 +29.8 0.219
CRP, mg/dL 0.1+£0.1 0.1+0.1 0.523
Glucose, mg/dL 85.4 5.1 86.3 +7.3 0.875
TSH, uu/mL 2.6+1.1 3.0+2.2 0.945
Hemoglobin, g/dL 12.8 £ 0.6 13.7+ 0.7 0.008
Hct, % 40.8 +2.0 41.8 £1.7 0.070
WBC, Thous/uL 71+£1.4 7.6 £1.4 0.250
RBC, Mil/uL 4.3+0.2 4.6 +0.2 0.008
Platelet, Thous/uL 304.5+55.3 305.9 + 57.2 0.844
McCyv, fL 94.9+2.4 90.6 +2.3 0.008
WCH, pg 99.9 +1.0 29.7 + 0.9 0.297
MCHC, % 31.5+0.8 32.8+0.8 0.008
Insulin, uu/mL 9.6 +7.4 1.0 £5.6 0.313

Values are presented as mean + standard deviation.

AST, aspartate transaminase; ALT, alanine transaminase; y-GTP, gamma-glutamyl transpeptidase; HDL, high-density lipoprotein; CRP, C-reactive protein;
TSH, thyroid stimulating hormone; Hct, hematocrit; WBC, white blood cell; RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration.

*Difference between baseline and final by Wilcoxon signed ranks test.

Potassium significantly increased (p = 0.001) from 0.90 before the beginning of the program
to 1.24 at the 9th week of the program. The INQ of women was lower than that of men overall.
Vitamin C and vitamin B, showed significant increase (p < 0.05) between before the program
and at the 9th week of the program.

DISCUSSION

This study was to analyze the factors which have effect on the status of nutrient intake and
on the change of physical measurements of the subjects after executing systematic nutrition
counseling program to obese university students.
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Table 6. Nutrient intake of the subjects as percentage of KDRIs according to gender before and after the program

Nutrient Male Female

Baseline 9 weeks p value” Baseline 9 weeks p value”
Energy*t 77.5+25.0 41.2 +13.2 <0.001 90.8 +35.3 51.1£14.1 0.016
Protein 136.5 + 34.8 82.4 +24.3 <0.001 1441+ 45.9 83.6 £ 35.8 0.008
Dietary fiber* 72.4 £18.5 47.5 £17.9 0.001 76.7 £ 35.9 41.6 £13.3 0.039
Vitamin A 105.6 + 53.9 98.5 +47.9 0.860 85.7 £35.8 62.6 + 36.2 0.461
Vitamin D 65.2 £ 54.5 47.0 £30.5 0.404 28.5+£17.9 43.2 +31.0 0.195
Vitamin E* 160.8 + 49.2 94.6 = 53.0 0.002 159.1 £ 75.6 81.2 +36.7 0.008
Vitamin C 81.7 +32.1 69.1+33.2 0.375 78.0 = 41.2 27.9 + 9.1 0.008
Vitamin B, 109.8 £ 46.8 66.8 +28.5 0.002 138.5 + 63.9 57.4 £ 21.6 0.016
Vitamin B, 82.6 +29.4 54.2 £20.5 0.004 89.1+35.6 58.7 + 30.7 0.055
Niacin 106.5 + 36.0 64.2 +23.2 <0.001 126.0 + 51.2 53.8 +27.1 0.008
Vitamin Bg 109.8 + 38.8 72.6 £ 25.4 0.001 107.3 £ 44.3 54.8 £ 21.1 0.008
Folate 10.1+41.4 79.4 £ 271 0.01 86.1+ 31.7 56.7 £ 23.0 0.078
Vitamin By, 277.9 +136.7 187.8 £ 146.0 0.051 257.3 +159.3 171.3 £ 87.3 0.195
Calcium 63.3+£23.7 48.2 +30.8 0.044 72.0 + 34.0 39.4 £ 27.1 0.039
Phosphorus 150.3 + 36.6 99.3 +38.0 <0.001 129.9 + 46.9 84.4 +33.1 0.039
Sodium* 235.2 + 68.0 135.9 £70.9 0.001 196.6 + 67.8 127.9 + 54.6 0.148
Potassium* 67.6 +16.9 50.2 £17.1 0.004 68.9 £ 26.9 34.6 £13.8 0.008
Iron 147.5 £ 57.6 89.5 +30.2 <0.001 84.4 +26.3 48.2 £18.2 0.016
Zinc 107.3 £ 36.5 62.6 +20.7 <0.001 108.5 £39.2 73.2 +30.6 0.039
Selenium 206.7 +74.9 120.0 = 43.7 <0.001 186.9 + 94.0 108.9 £ 47.3 0.008

Values are presented as mean + standard deviation.
KDRIs, Dietary Reference Intakes for Koreans.
*Difference between baseline and final by Wilcoxon signed ranks test; Percentage of estimated average requirements; *Percentage of adequate intake.

Table 7. Comparison of INQ of the subjects according to gender before and after the program

Nutrient Male Female

Baseline 9 weeks p value” Baseline 9 weeks p value”
Protein 1.80 £ 0.28 2.05 +0.39 0.034 1.67 £ 0.32 1.62 + 0.36 0.742
Dietary fiber 0.97 £ 0.23 116 = 0.29 0.025 0.84 £ 0.25 0.85+0.30 0.742
Vitamin A 1.44 £ 0.90 2.40 £ 0.97 0.018 0.95+0.23 119 £ 0.52 0.250
Vitamin D 0.86 = 0.60 1.16 + 0.69 0.21 0.31+0.16 0.74 + 0.44 0.078
Vitamin E 213 £0.60 219 +0.77 0.900 1.68 + 0.26 1.68 + 0.80 0.945
Vitamin C 1.09 + 0.42 1.73 £ 0.97 0.005 0.94 + 0.53 0.60 = 0.29 0.008
Vitamin B, 1.40 £ 0.34 1.61 = 0.40 0.093 1.56 + 0.43 113 £ 0.27 0.039
Vitamin B, 1.10 £ 0.33 1.33+0.35 0.130 1.02 + 0.29 1.08 £ 0.34 0.641
Niacin 1.38 £ 0.25 1.56 + 0.32 0.093 1.47 £ 0.67 1.03 +0.31 0.148
Vitamin Bg 1.42 + 0.22 1.79 = 0.49 0.001 119 + 0.19 1.07 £ 0.21 0.148
Folate 1.46 = 0.51 1.98 = 0.62 0.003 0.98 + 0.24 113 £0.33 0.250
Vitamin By, 3.77 £1.85 4.60 £ 4.05 0.562 2.84 +1.83 3.37 £1.77 0.641
Calcium 0.84 = 0.28 117 £ 0.72 0.074 0.78 + 0.26 0.70 £ 0.25 0.742
Phosphorus 1.99 £ 0.38 2.44 + 0.67 0.013 1.48 + 0.40 1.58 + 0.28 0.641
Sodium 3.11+0.76 3.10 £1.00 0.980 2.25 + 0.69 2.50 = 0.72 0.461
Potassium 0.90 = 0.23 1.24 = 0.32 0.001 0.78 = 0.21 0.70 = 0.25 0.195
Iron 1.91+ 0.36 2.17 + 0.36 0.013 0.95+0.30 0.92 + 0.22 1.000
Zinc 1.40 £ 0.31 1.53 £ 0.27 0.175 1.21+0.34 1.36 £ 0.19 0.461
Selenium 2.69 = 0.53 2.94 + 0.55 0.193 1.98 £ 0.38 2.01+ 0.51 0.547

INQ, index of nutrition quality.
*Difference between baseline and final by Wilcoxon signed ranks test.

It is found that the residence type of the subjects showed 50.0% of self-boarding and 12.5%
of dormitory-boarding. Therefore, it is supposed that cooking by oneself after leaving one's
family has an effect on the occurrence of obesity. When the steps of behavioral change
starting the nutrition counseling program were examined, 50.0% of the subjects were in the
pre-consideration, consideration and preparation step and the remaining 50.0% were in the
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action and maintenance step [16]. According to Kim and Lim [17], an action-centered program
named ‘Change 10 habits’ was developed. Researchers executed a personal nutrition education
according to the steps of behavioral change the study subjects belong, and they found that there
was a significant difference between before and after the execution of the nutrition education
[17]. It seems that an effective weight loss of study subjects in this study after nutrition
counseling was due to counseling technique based on the stepwise behavioral change.

When the dietary habit of the subjects was examined and the exercise status which is an
important factor for obesity management along with nutrition was checked, 41.7% of the
subjects were doing exercise regularly. According to the 2014 National Health Statistics, it
was reported that 35.0% of men and 14.2% of women who were in the age 0f 19-29 years old
were performing muscle exercise more than 150 minutes at medium strength, more than 2
times a week [20]. Because insufficient exercise is related to the development of obesity and
make people vulnerable to various chronic diseases, obese young adults including university
students should do regular exercise to increase the energy expenditure.

According to the results of the physical measurements after executing the nutrition
counseling program, body weight, amount of body fat, BMI, and body fat percentage
decreased in men. In case of women, weight, amount of body fat, BMI, and body fat
percentage decreased more extent than those of men. According to the Kim et al.'s study [21]
with obese female university students, the BMI and ratio of waist-hip circumference were
significantly decreased after executing a 12-week obesity mediation program. A mediation
program executed for the same length of time and conducted by Park et al. [22] also showed
that there was a significant decrease in anthropometric measurement such as weight, BMI,
and body fat rate after a 10-week mediation program. Even though there was no significant
difference in the body measurements among men and women in this study, there was a
decreasing trend in weight, amount of body fat, BMI and body fat percentage, and a slight
increase of skeletal muscle. Therefore, we might expect that there would be a positive change
in the body composition if the program would perform in a long-term.

The blood test showed that there was a significant difference in the MCV and MCHC level.
Also, there was a significant change in hemoglobin level and a significant increase in the RBC
level of the women. According to the study for an obesity counseling program for male and
female university students by Yoon et al. [10], there was almost no change in the serum lipid
content between before and after the program. In general, change of the serum lipid content
was reported after weight loss occurred. However, various results might be due to different
characteristics of the subjects, content of the nutrition counseling program and the length of
program period.

To examine the status of nutrient intake of the subjects before and after the program, the
ratio was obtained by comparing nutrient intake of the subjects with the KDRIs. The result
showed that the nutrient intake generally decreased after the nutrition counseling program.
Lee et al. [23] proposed that the good nutrition education should be performed to reduce
the calorie intake and simultaneously maintain the intake of micronutrient during nutrition
counseling because the intake of nutrients such as calorie, vitamins and minerals decreases
after executing the nutrition education program for the weight control. Study by Park et al.
[24] which showed a significant decrease in obesity degree and blood lipid level after the
nutrition counseling program also emphasized the importance of the education about the
caloric nutrients but also the education about the balanced intake of vitamins and minerals.
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Nutrient qualitative index showed that intake of a lot of nutrients such as dietary fiber, vitamin
A, vitamin C, vitamin By, and folate significantly increased in men when the value was compared
between before beginning and at the 9th week of the program. Lee et al. [25] which showed the
effect of nutrition education and mediating effect of exercise on obese women reported that
intakes of most nutrients such as total protein, dietary fiber, vitamin A, and calcium after the
program were significantly higher than intakes before executing the mediation program.

Because only 24 subjects completed the nutrition counseling program and the length of
period executed was just 10 weeks, the number of study subjects and study period was not
sufficient enough to evaluate the effectiveness of the program on the personal weight control
and might be main limitation of the study. However, university students participated in this
study made a progress in the appropriate nutrient intake by receiving systematic nutrition
counseling and education emphasizing the importance of self-control to maintain the
reduced weight in the long run. We propose that practical and long-term mediation strategy
of obese management based on the individual characteristics such as steps of behavioral
change is required.

The 10-week nutrition counseling program performed with obese university students showed
that there was a decreasing tendency in weight, amount of body fat, BMI, and body fat
percentage. The blood test showed that levels of all parameters were in the normal range before
and after the program. When the change of the nutrient intake to the KDRIs was examined,
there was a tendency of decrease in most of the nutrients intake including proteins. However,
the nutrient quality index showed increasing tendency after the program and implies that the
intake of micronutrients was getting balanced simultaneously with the decrease of total calorie
intake. Taken together this study suggest potential of nutrition counseling program based on
steps of behavioral changes the subject belong in obese management.
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