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ABSTRACT

Worksite health promotion programs have been associated with reductions in health risks but are labor-intensive and
costly to implement. Therefore, innovative strategies to provide a cost-effective approach to health education program
are needed. The purpose of this study was to investigate the effects of a worksite on-line health education program by e-
mail on metabolic syndrome risk factors and dietary intakes in male workers with metabolic syndrome. Anthropometric
and biochemical parameters were measured and the nutrient intakes were assessed through FFQ. The diagnosis of
metabolic syndrome was adapted from NCEP-ATP III with blood pressure, fasting blood glucose, triglyceride, HDL
cholesterol, and Asia-Pacific definition with waist circumference. The education group consisted of 212 male workers
and the non-education group of 236 age-matched male workers. The on-line health education program provided 10
sessions by e-mail. After a worksite on-line health education program, systolic blood pressure (p < 0.001), diastolic blood
pressure (p <0.001) and fasting blood glucose (p <0.001) were significantly decreased and HDL cholesterol (p <0.001)
was significantly increased in the education group. Intakes of total energy (p < 0.05), carbohydrate (p <0.05), sodium
(p <0.05) were significantly decreased in the education group, but there were no significant differences in dietary in-
takes in the non-education group after a worksite on-line health education program. The results indicate that online
health education program by e-mail is effective for improving metabolic syndrome risk factors and dietary intakes in
male workers and show potential for use in the working setting. (Korean J Nutr 2010; 43(1): 57~68)

KEY WORDS: worksite health education, male workers, metabolic syndrome, nutrient intakes.
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Pre-evaluation
- Non-education (n=236)
- Education (n=212)

On-line health education program by E-mail
- 10 fimes/10 months, Education group only

Post-evaluation
- Non-education (n=236)
- Education (n=212)

* Overview of program

* Assess nutrient intakes (FFQ)

. Reading food labels

* Assess lifestyle g

* Measure anthropometry

* Analysis of blood profile . How to share stress

O M 0 N oo N~ W N

(Metabolic syndrome markers)

. Knowing about metabolic syndrome
. Metabolic syndrome management

. Dietary guideline for healthful diets

. Intake of lipid, sodium and dietary fiber g
. Recognition of importance of physical activity
. Smoking and metabolic syndrome

. Alcohol intake and metabolic syndrome

. Importance of maintaining change for health habits

* Assess nutrient intakes (FFQ)

* Assess lifestyle

* Measure anthropometry

* Analysis of blood profile

(Metabolic syndrome markers)

¢ Understanding health problems

* Motivation for participation

* Communication of health information

* Presentation and encouragement of healthful life style

* Check up changed life style

* Motivation for maintain
healthful habits

| Promotion of health status and quality of life ‘

Fig. 1. Process of the on-line health education program.
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Table 1. The homogeneity of general characteristics in subjects
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Non-education group (n = 236) Education group (n=212) p-value"
Age (year) 46.40 + 7.46” 47.74 + 7.36 0.057
30—-39 51 (21.6)° 30 (14.2) 0.096
40—-49 88 (37.3) 80 (37.7)
=50 97 (41.1) 102 (48.1)
Position
= The chief 20 ( 8.5 12 ( 5.7) 0.312
The selection chief 156 (66.1) 156 (73.6)
The assistant manager 17 (7.2 15(C7.1)
Employees 43 (18.2) 29 (13.7)
Education
= High Sschool 9 (39 9 (4.3 0.357
< University 92 (39.5) 95 (45.7)
> Graduate school 132 (56.7) 104 (50.0)
Marital status
Single 8 (3.4 5024 0.519
Married 225 (95.7) 201 (95.7)
Divorced or living alone 2(09 4 (1.9
Alcohol drinking
= 1/week 117 (51.8) 395 (47.3) 0.203
= 2/week 109 (48.2) 106 (52.7)
Exercise (n=441)
= 2/week 169 (72.5) 147 (70.7) 0.372
= 3/week 64 (27.5) 61 (29.3)
Smoking (n= 441)
Non smoker 39 (16.7) 32 (15.4) 0.095
Past smoker 81 (34.8) 93 (44.7)
Current smoker 113 (48.5) 83 (39.9)
Metabolic syndrome risk factors
3 170 (72.0) 137 (64.6) 0.136
4 58 (24.6) 61 (28.8)
5 8 (3.4 14 ( 6.6)
1) Measured by Chi-square or independent t-test 2) Mean + S.D. 3) n (%)
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Table 2. Changes of anthropometric index and metabolic syndrome markers before and after on-line health education program

Non-education group

Education group

Variables (h= 236) (n=212) p-value”  p-value®

Weight (kg) Before 76.94 + 958" 77.42 = 10.33 0.736 0.967
After 76.79 £ 9.56 77.23 = 9.89
Difference” -0.15+£237 -0.19 £ 257
p-value” 0.332 0.303

BMI (kg/mz) Before 26.11 = 2.81 26.32 = 2.71 0.443 0.607
After 26.07 = 2.89 26.26 = 2.53
Difference —0.04 = 0.81 —0.06 = 0.86
p-value 0.437 0.302

Waist circumference (cm) Before 88.82 = 6.52 89.35 = 6.15 0.421 0.224
After 89.47 + 6.34 89.40 + 6.81
Difference 0.65 £ 3.78 0.05 £ 4.91
p-value 0.010 0.879

Systolic blood pressure (mmHg) Before 130.90 = 13.41 133.90 = 12.98 0.012 0.644
After 130.79 = 11.78 131.63 = 14.10
Difference -0.11 = 12.47 —2.27 £ 14.70
p-value 0.895 0.028

Diastolic blood pressure (mmHg)  Before 86.80 = 10.02 90.04 £ 10.28 0.001 0.552
After 86.11 = 9.86 87.12 + 10.89
Difference —0.69 = 9.79 —2.93 = 11.46
p-value 0.287 0.000

Fasting blood glucose (mg/dL) Before 104.06 + 33.49 111.82 £ 29.13 0.004 0.466
After 97.85 £ 27.77 104.99 = 33.55
Difference —6.21 = 21.40 —6.83 = 21.76
p-value 0.000 0.000

Triglyceride (mg/dL) Before 217.85 £ 109.16 218.79 £ 96.07 0.912 0.601
After 209.42 + 133.10 215.62 += 126.34
Difference —8.44 = 117.88 =3.17 £ 119.02
p-value 0.278 0.700

HDL cholesterol (mg/dL) Before 40.55 = 8.66 41.95 = 10.96 0.146 0.154
After 45.50 = 10.15 45.46 = 11.27
Difference 495+ 8.11 3.51 = 8.41
p-value 0.000 0.000

1) Mean £ S.D.
3) Measured by paired t-test

4) Measured by independent t-test between non-education group and education group before on-line health education program

5) Measured by ANCOVA with before as covariate

2) Difference = after-before
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Table 3. Changes of dietary intakes before and after on-line health education program

Non-education group Education group

Variables (= 236) (h=212) p-value”  p-value®

Total energy (kcal) Before 1980.69 + 1002.60" 2022.83 = 1220.03 0.709 0.131
After 1929.87 £ 1269.42 1792.34 = 1009.43
Difference” —50.82 + 955.71 —230.49 = 1408.92
p-value® 0.440 0.027

Protein (g) Before 59.28 + 42.23 63.13 + 56.97 0.474 0.125
After 60.36 £ 65.44 54.43 £ 45.54
Difference 1.08 + 4.32 —8.70 £ 65.43
p-value 0.740 0.072

Carbohydrate (g) Before 305.81 + 121.89 302.25 = 150.86 0.898 0.092
After 289.93 + 133.24 268.47 + 118.88
Difference —15.87 £ 126.53 —33.78 £ 176.47
p-value 0.069 0.010

Total fat (g) Before 31.75 + 28.80 34.36 + 39.67 0.531 0.165
After 33.70 * 49.12 29.62 + 32.38
Difference 1.95 £ 39.80 —4.74 £ 44,63
p-value 0.475 0.150

Cholesterol (mg) Before 163.06 + 169.46 179.09 + 210.43 0.498 0.143
After 189.44 + 294.43 165.85 + 177.38
Difference 26.38 + 230.78 —13.26 £ 242.07
p-value 0.098 0.457

Saturated fat (mg) Before 10.46 £ 9.61 11.74 + 16.64 0.408 0.184
After 10.98 £ 14.95 9.81 +10.84
Difference 0.51 £12.21 —-1.93 £17.38
p-value 0.541 0.132

Monounsaturated fatty acid (mg) Before 10.45 = 9.93 11.91 £17.39 0.357 0.135
After 11.33 £ 16.86 9.82 +11.43
Difference 0.88 = 13.98 —2.09 £18.31
p-value 0.362 0.122

Polyunsaturated fatty acid (mg)  Before 4.89 + 5.08 5.17 + 6.85 0.674 0.101
After 5.16 £ 8.11 4.27 = 5.00
Difference 0.28 + 6.38 —-0.90 £ 7.55
p-value 0.519 0.107

Fiber (g) Before 5.09 + 2.99 4.93 = 3.56 0.596 0.200
After 4.85 +.3.62 4.39 =293
Difference -0.23 £ 3.17 —0.53 = 4.03
p-value 0.285 0.075

Sodium (mg) Before 2304.85 + 1506.76 2223.44 + 1724.79 0.584 0.133
After 2154.19 £ 1901..21 1890.33 = 1320.58
Difference —150.66 = 1713.70 —333.10 = 1863.56
p-value 0.202 0.016

CHO : Pro : Fat ratio (%) ¢ Before 70:16: 14 71:15:13
After 70:16: 14 70:16:13

1) Mean + S.D. 2) Difference = after—before

3) Measured by paired t-test
4) Measured by independent t-test between non-education group and education group before on-line health education program
5) Measured by ANCOVA with before as covariate  6) Carbohydrate: Protein: Fat ratio: % of total energy intake excluding alcohol
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Table 4. Changes of anthropometric index and metabolic syndrome markers according to the number of on-line health education
program in education group

Education group (n = 212)

Variables p-value® p-value”
< 3times (n = 50) 4-6times (n=75) = 7times (n = 87)

Weight (kg) Before 77.89 +10.87" 78.03 + 11.12 76.66 + 9.39 0.752 0.952
After 77.74 £ 10.05 77.83 £ 10.64 76.46 £ 9.22 0.629
p-value” 0.747 0.470 0.448

BMI (kg/m?2) Before 26.45 £ 2.85 26.32 £ 2.78 26.25 £ 2.60 0.844 0.658
After 26.41 £ 2.67 26.26 £ 0.31 26.18 £ 2.42 0.881
p-value 0.813 0.483 0.394

Waist circumference (cm) Before 90.00 *+ 6.55 89.11 £ 0.76 89.20 + 5.54 0.790 0.451
After 89.46 + 6.30 89.76 + 0.87 89.06 + 6.52 0.812
p-value 0.390 0.225 0.822

Systolic blood pressure (mmHg) Before 133.02 £ 16.51 132.23 + 12.60 135.87 = 10.79 0.126 0.509
After 130.64 + 12.44 129.86 + 13.30 133.75 + 15.47 0.234
p-value 0.308 0.161 0.184

Diastolic blood pressure (mmHg) Before 87.49 + 12.24% 89.16 = 10.12% 92.25 + 8.78° 0.021 0.916
After 86.51 = 10.47 86.49 = 9.19 88.01 £ 12.45 0.677
p-value 0.588 0.049 0.001

Fasting blood glucose (mg/dL) Before 107.73 £ 25.39 115.20 + 30.94 111.23 + 29.49 0.696 0.451
After 104.71 + 36.36 106.54 + 37.34 103.80 + 28.39 0.875
p-value 0.440 0.001 0.000

Triglyceride (mg/dL) Before 210.76 = 100.86 230.12 = 103.74 213.63 = 86.14 0.422 0.529
After 211.78 + 136.88 232.93 + 151.52 202.92 = 91.26 0.317
p-value 0.944 0.871 0.321

HDL cholesterol (mg/dL) Before 41.45 + 9.45 4193 +11.12 4226 +11.71 0.968 0.040
After 46.69 = 11.12 43.65 = 10.23 46.33 = 12.11 0.223
p-value 0.001 0.076 0.000

1) Mean + S.D. 2) Measured by paired t-test  3) Measured by ANOVA 4) Measured by ANCOVA with before as covariate
5) Values with different letters within a row are significantly different at p<0.05 by Duncan post hoc test
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Table 5. Changes of dietary intakes according to the number of on-line health education program in education group

AFO. a2

o=

Education group (n = 212)

Variables p-value® p-value?
< 3 times (n = 50) 4-6times (n = 75) > 7 times (n = 87)
Total energy (kcal) Before 2082.35 + 1862.97" 2112.57 £ 1048.90 1923.92 + 904.14 0.649 0.260
After 1954.36 + 1642.69 1877.45 + 808.05 1644.14 + 668.54 0.124
p-value” 0.742 0.048 0.008
Protein (g) Before 69.25 = 90.55 66.78 = 51.06 57.20 + 35.77 0.464 0.084
After 67.34 = 84.20 56.16 + 28.01 46.55 + 21.62 0.051
p-value 0.921 0.039 0.006
Carbohydrate (g) Before 314.12 + 233.49 310.31 £ 116.12 289.97 £ 119.94 0.633 0.230
After 290.43 + 179.12 276.53 £ 103.47 251.09 + 86.95 0.093
p-value 0.612 0.031 0.007
Total fat (g) Before 36.86 + 60.47 37.37 + 36.63 30.75 + 26.98 0.600 0.088
After 38.00 + 60.04 31.64 + 20.42 23.80 + 14.50.8 0.070
p-value 0.930 0.126 0.010
Cholesterol (mg) Before 189.92 + 313.24 201.07 £+ 214.84 156.51 + 126.72 0.467 0.019*
After 226.73 + 316.09* 174.79 + 113.71%° 128.04 + 94.76° 0.009
p-value 0.595 0.218 0.038
Saturated fat (mg) Before 13.16 + 23.71 12.65 + 18.44 10.32 = 9.40 0.590 0.176
After 12.33 £ 18.35 10.29 + 7.55 8.16 +7.17 0.158
p-value 0.853 0.241 0.045
Monounsaturated fatty Before 13.20 = 25.00 12.86 = 18.91 10.53 = 10.14 0.643 0.138
acid (mg) After 12.47 +19.47 10.53 + 8.15 7.94 £ 7.21 0.116
p-value 0.877 0.263 0.027
Polyunsaturated fatty Before 5.61 = 10.50 5.45 + 6.22 474 + 4,74 0.739 0.030"
acid (mg) After 581 + 8.98° 459 +2.14%® 3.25 + 2.45° 0.026
p-value 0.923 0.197 0.005
Fiber (g) Before 5.16 = 4.83 5.00 = 2.89 4.75 + 3.30 0.808 0.072
After 5.14 = 4.40 459 = 2.14 3.86 + 2.44 0.054
p-value 0.988 0.211 0.020
Sodium (mg) Before 2497.32 + 2132.83 2273.59 + 1543.66 2045.80 + 1627.48 0.413 0.116
After 2190.64 £ 1642.26° 2016.03 + 1141.24%° 1640.56 + 1237.46° 0.046
p-value 0.462 0.157 0.035
1) Mean + S.D. 2) Measured by paired t-test

3) Measured by ANOVA

5) Values with different letters within a row are significantly different at p<0.05 by Duncan post hoc test
«: Significant difference exists among all three groups at p <0.05 by ANCOVA with Duncan post hoc test

4) Measured by ANCOVA with before as covariate
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