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ABSTRACT

The objective of this study was to investigate the effects of nutrition education based on ubiquitous healthcare (u-health)
service on changes in dietary habits, nutrition intake, and risk factors for metabolic syndrome in male workers. In total,
72 male office workers with at least three risk factors of the National Cholesterol Education Program-Adult Treatment
Panel IIT were recruited as subjects. Anthropometric measurements and biochemical analyses were conducted on all
subjects. Dietary habits and nutrient intake were determined by a questionnaire using the 24-hour dietary recall method
before and after nutrition education. Subjects measured their body composition, blood pressure, and physical activity
more than once per week during the 12 weeks using the u-health care equipment and sent these data to a central database
system using a personal computer. Individual nutrition counseling was provided four times on the first, fourth, eight, and
twelfth weeks. The results showed significant decreases in abdominal circumference, body fat (%), diastolic blood pres-
sure, serum triglycerides, and serum total cholesterol during the 12 weeks. Subjects with more than 12 measurements
showed significant reductions in abdominal circumference, body fat (%), serum triglyceride, and serum total cholesterol.
Mean intake of dietary fiber, animal calcium, potassium, vitamin C, and folic acid after nutrition education were higher
than those before nutrition education. Participants showed significant increases in the frequencies of consuming protein
foods (meat, fish, eggs, beans, tofu, etc.) and vegetables. In conclusion, nutrition education through the u-health service
resulted in positive effects on the risk factors for metabolic syndrome, nutrient intake, and dietary habits. (Korean J Nutr
2011; 44(3): 231 ~242)

KEY WORDS: ubiquitous healthcare, metabolic syndrome, nutrition education, male office workers.
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Table 1. Contents of nutrition education

A AR SR dEe sl Axd el wheh S
B ol dNEE S, Y, nEF| kS A 89l

SHANE R AREM
H o510 £ %] AR SPSS (Statistical Package for the

Week Android obesity Dislipidemia Hypertension Hyperglycemia
* Diagnostic criteria for
metabolic syndrome
* Complications
: Anoly§|s of dletory.hoblfs * Importance ¢ Importance of e Importance of ¢ Importance of
affecting metabolic
1 syndrome risk factors of regular and regular and regular and regular and
4 : balanced diet balanced diet balanced diet balanced diet
* Setting goals
e Prescribe individual daily
energy requirements
* How to write a food diary
¢ Checking the compliance
for dglly energy « Understanding . .  Relationship .
requirements * Relationship between nutrients
. ; food exchange .
« Setting practical goals ) between weight, and blood glucose
K list * Type of Fat N
4 e« Diet therapy based on . . salt, and alcohol e Understanding food
. . ¢ Understanding ¢ Foods to avoid .
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of daily energy
factors requirements * How fo eaflesssalt e« Type of
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* Checking the compliance . * Relationship * Salt intake when * Relationship
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for daily energy . R eating out
. control method and triglyceride ; and blood glucose
requirements . . * Precautions for .
. . ¢ Hunger solution  * Precautions for * Precautions for
8 e Setting practical goals snacks .
. X - method snacks ) snacks with alcohol
* Specific dietary guidelines . . * Precautions for s
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e Body composition ; snacks with alcohol .
foods snacks with alcohol S * Precautions for
assessment L drinking
drinking snacks
¢ Checking the compliance
for daily energy
requirements . . . . . .
12« Reflection for not Wrong nutrition Explo.nohon of Explo.nohon of « Risk of folk remedies
S knowledge functional foods functional foods
achieving goals
¢ Body composition
assessment
0 wk 1 wk 2 wk 3 wk 4 wk 5 wk 6 wk 7 wk 8 wk 9 wk 10 wk 11 wk 12 wk
3 Measurement” 3
Subjects -t o >
' Data transmission '
3 Data monitoring 3
Web -t >

Writing a food and activity diary

Service center .
2nd counseling?

3rd counseling? 4th counseling?

Screening
1st counseling?

Fig. 1. Process of nutrition education using u-Health Service. 1) Measurement of body composition, blood pressure,

tivity 2) Nutrition counseling.

and physical ac-
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Table 2. General characteristics of the subject

Variables All participants (n = 72)

Age (yr)

< 40 39 (54.2)"

> 40 33(45.8)
Marital status

Single 6(83)

Married 66 (91.7)
Education

< High school 3( 4.2

> University 64 (88.9)

> Graduate school 5(6.9)
Cigarette smoking

Never smoked 13(18.1)

Former smokers 20 (27.8)

Current smokers 38 (54.2)
Alcohol drinking

< 1/week 709.7)

< 2/week 32 (44.4)

> 3/week 33 (45.9)
Walking (=10 min/day)

Never 10 (13.9)

1-2/week 17 (23.6)

> 3/week 45 (52.5)
Moderate exercise (=10 min/day)

Never 29 (40.3)

1-2/week 25(34.7)

> 3/week 18 (25.0)
Family history

Never 29 (40.3)

Hypertension 24 (33.3)

Diabetes mellitus 15(20.8)

Cerebrovascular disease 2(28)

Other 2(2.8)
Metabolic syndrome awareness

Know 8(11.1)

Do not know 64 (88.9)

1) Values are expressed as frequency (%)
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Table 3. Anthropometric and blood measurements of the subjects participated in nutrition education at 0 week and 12 week (n = 72)

Variables Baseline After nutrition education p"
Waist circumference (cm) 96.1+7.8” 927 +83 0.013
Systolic BP® (mmHg) 129.9+11.0 1265+ 11.1 0.066
Diastolic BP (mmHg) 923+7.9 88.6 +10.3 0.017
Triglyceride (mg/dL) 287.7 £ 136.4 225.1 +109.0 0.003
HDL* cholesterol (mg/dL) 362+11.0 37.4+83 0.437
Glucose (mg/dL) 1053 +13.7 102.6 +12.8 0.222
Weight (kg) 84.1£11.0 83.0 £ 10.9 0.523
BMI” (kg/m?) 27.5+28 27.1+28 0.425
Body fat (%) 27.6 5.6 25.7 £3.9 0.024
Muscle (k@) 58.1 £ 5.1 58.4+ 5.1 0.712
BMR? (kcal) 1738.8 £ 182.0 1748.6 £ 182.3 0.747
Visceral fat level 13.3+2.0 127 +2.5 0.144
Bone mass (kg) 32+03 32+03 0.839
Total cholesterol (mg/dL) 199.1 +44.8 179.5+47.8 0.012
LDL” cholesterol (mg/dL) 105.3 + 40.4 97.0 +39.9 0.218

1) Analysis by paired t-test 2) Mean £ SD  3) BP: blood pressure  4) HDL: high density lipoprotein  5) BMI: body mass index  6) BMR:

basal metabolic rate  7) LDL: low density lipoprotein
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Table 4. Anthropometric and blood measurements of the subjects by number of measurements
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(<12:n=36,>12:n=23¢)

1)

Variables Number of measurements Baseline After nutrition education P
Waist circumference (cm) <12 97.7 + 6.6” 95.5+6.8 0.168
>12 94.5+8.8 89.9 +8.9 0.029
Systolic BP® (mmHg) <12 129.8+11.0 125.7 £12.0 0.134
>12 130.0£11.2 127.3 +10.2 0.286
Diastolic BP (mmHg) <12 92.6+84 88.7 £10.1 0.068
>12 920+84 88.5+10.7 0.127
Triglyceride (mg/dl) <12 296.4+121.2 2642 +120.8 0.262
>12 278.9 +151.3 186.1 £79.9 0.002
HDL” cholesterol (mg/dL) <12 35.9+93 363+7.6 0.857
>12 36.4+12.6 38.6 8.9 0.402
Glucose (mg/dL) <12 102.4 +10.7 100.5+8.4 0.402
>12 108.1 £15.8 104.6 +15.9 0.352
Weight (kg) <12 87.4+9.5" 86.9+9.5 0.805
>12 80.8+11.5 79.1 £10.9 0.503
BMI” (kg/m?2) <12 280+ 2.4 278+ 2.4 0.761
>12 27.0+3.2 26.4+3.0 0.432
Body fat (%) <12 27.7£3.0 27.0 + 3.1 0.352
>12 27.4+7.4 24.4 + 4.2 0.038
Muscle (kg) <12 59.7 + 4.7 60.0 £ 4.7 0.795
>12 56.5+ 4.9 56.8 + 5.1 0.775
BMR? (kcal) <12 1801.0 + 166.3 1807.9 + 167.1 0.862
>12 1676.6 +177.7 1689.4 +179.7 0.762
Visceral fat level <12 13.4=+1.7 129+£28 0.375
>12 13.2+22 126 2.2 0.242
Bone mass (kg) <12 3.3+0.2 3.3+0.3 0.884
>12 3.1+03 3.1£0.3 0.878
ToTotal cholesterol (mg/dL) <12 191.3+37.6 180.2 + 43.0 0.249
>12 207.0 + 50.3 178.7 £ 52.8 0.023
LDL” cholesterol (mg/dL) <12 95.6 +32.6 91.1 £30.9 0.544
>12 114.9 £45.3 102.9 + 46.9 0.273

1) Analysis by paired t-test 2) Mean = SD  3) BP: blood pressure
basal metabolic rate  7) LDL: low density lipoprotein
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Table 5. Daily intake of nutrients at 0 week and 12 week in nutrition education (n=72)
Nutrients Baseline (% EAR)” After nutrition education (% EAR) p?
Energy (kcal) 2080.2 + 800.0” 1929.0 £ 736.6 0.240
Protein (g) Vegetable 343x11.9 (175.9) 36.4+9.6 (171.6) 0.241
Animal 44.9 £22.6 40.8 £21.9 0.275
Fat (g) Vegetable 20.0£10.2 223+9.5 0.149
Animal 32.2+18.6 26.3£21.3 0.077
Carbohydrate (g) 240.2 +76.9 231.0 + 46.6 0.383
Fiber (g) 19.6 + 4.9 21.8+ 6.6 0.014
Calcium (mg) Vegetable 299.9 +93.5 318.7 £ 104.8 0.256
) (101.0) (123.1)
Animal 285.9 £ 304.9 395.4 +336.6 0.043
Phosphorus (mg) 1101.6 + 386.4 (189.9) 1156.2 + 380.0 (199.3) 0.394
Iron (mg) Vegefoble 9.0+2.5 (163.3) 9.9+29 (168.0) 0.053
Animal 41+26 3.6+22 0.216
Sodium (mg) 5031.7 +£1281.7 5042.3 + 1493.2 0.963
Potassium (mg) 2624.0 + 678.4 2993.7 + 809.8 0.004
Zinc (mg) 8.5+29 (121.5) 108+ 122 (137.0) 0.119
Vitamin A (ug) 908.9 £ 514.7 (174.8) 965.8 = 448.6 (185.7) 0.481
Vitamin B, (mg) 1.3£0.6 (127.4) 1.2+0.4 (122.5) 0.560
Vitamin B, (mg) 1.3+0.5 (95.9) 1.3+0.5 (102.1) 0.358
Vitamin B, (mg) 23+0.7 (176.1) 25+0.8 (193.6) 0.057
Niacin (mg) 17.9£8.2 (149.3) 17.6 £ 6.6 (143.9) 0.769
Vitamin C (mg) 80.9 +32.8 (107.9) 98.9 +42.7 (131.9) 0.005
Folate (ug) 262.1 £117.2 (81.9) 302.3+122.4 (94.5) 0.046
Vitamin E (mg) 13.0£6.8 14.6+7.4 0.186
Cholesterol (g) 329.4 +246.8 300.7 = 230.0 0.470

1) % Estimated Average Requirement 2) Analysis by paired t-test 3) Mean + SD
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Table 6. Dietary habits at 0 week and 12 week in nutrition education n=72
Variables Baseline After nutrition education o

1. Milk and dairy products (yogurt, cheese), drink Always 32 (44.4)” 46 (63.9) 0.062
a bottle or more / day Usually 14(19.4) 10 (13.9)
Not 6 (36.1) 16 (22.2)

2. Meat, fish, eggs, beans, tofu, etc. 3-4 times/daily meal Always (15.3) 26 (36.1) 0.008
Usually 49 (68.1) 41 (56.9)

Not 2(16.7) 5(6.9)

3. Vegetables besides kimchi/every meal Always 7 (23.6) 37 (51.4) 0.003

Usually 5(62.5) 28 (38.9)
Not 10 (13.9) 7 (9.7)

4. Fruit (1) or juice (1 cup)/every day Always 9(12.5) 19 (26.4) 0.086
Usually 29 (40.3) 21(29.2)
Not 34 (47.2) 32 (44.4)

5. Deep-fried, stir-fried dishes more than one time/2 days Always 9(12.5) 9(12.5) 0.067
Usually 35 (48 6) 22 (30.6)
Not 8 (38.9) 41 (56.9)

6. Fatty foods (bacon, ribs, eel, etc) more than Always 8 (25.0) 14 (19.4) 0.725
one time/3 days Usually 30 (41.7) 32 (44.4)
Not 24 (33.3) 26 (36.1)

7. One of ice creams, cakes, sweets, beverages Always 11 (15.3) 6(8.3) 0.294
(coffee, cola, sweet rice drink)/day Usually 24 (33.3) 21(29.2)
Not 37(51.4) 45 (62.5)

8. Salted seafoods, pickled vegetables, salted fishes/day Yes” 0 (27.8) 24 (33.3) 0.588
No 2(72.2) 48 (66.7)

9. Eat three meals a day regularly Always 7 (23.6) 27 (37.5) 0.113
Usually 24 (33.3) 15(20.8)
Not 31 (43.1) 30 (41.7)

10. Eat a balanced diet with a variety of foods Always 25 (34.7) 27 (37.5) 0.304
Usually 42 (58.3) 35 (48.6)
Not 5(6.9) 10 (13.9)

1) Analysis by Chi-square test 2) n (%)
due to low frequency in the ‘always’ group (subjects < 5)
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