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The Effects of 12-Weeks Intensive Intervention Program on Cardiovascular Risk
Factors, Adipocytokines and Nutrients Intakes in Industrial Male Workers*

Moon, Kieun - Park, Ill Keun - Jo, Yeon Sang - Chang, Yun Kyun - Paek, Yun Mi - Choi, Tae In’
Radiation Health Research Institute, Korea& Hydro Nuclear Power Co., Ltd, Seoul 132-703, Korea

ABSTRACT

Adipocytokines (adiponectin, leptin and resistin) are known to play a major role in development of cardiovascular
disease (CVD) and intervention program is effective in reducing CVD risk factors. However, intervention program to
improve the CVD risk factors including adipocytokines has been less studied. This study investigated the effects of
12-weeks worksite intervention program on cardiovascular risk factors, adipocytokines and nutrients intakes in indus-
trial workers. 157 industrial male workers (32 metabolic syndrome (MS) subjects, 125 healthy subjects using age-
matched stratified random sampling) received 5 face-to-face counseling based on their health profiles. Anthropometry,
biochemical parameters and nutrients intakes were measured. The diagnosis of MS was adapted from modified NCEP-
ATP III criteria (2001) and Asia-Pacific definition criteria (2000) for waist circumference (WC). After the intervention
program, WC, BMI, SBP, insulin, leptin and intakes of total energy and fiber were significantly decreased (p < 0.05),
while adiponectin was significantly increased (p < 0.05) in MS subjects. The WC, BMI, SBP, total cholesterol, LDL
and HDL-cholesterol, HbAlc, leptin and intakes of total energy, protein and fat were significantly decreased (p < 0.05)
and adiponectin was significantly increased (p < 0.05) in normal subjects. Multiple linear regression revealed that adi-
ponectin was positively correlated with HDL-cholesterol (p < 0.01). Leptin was positively correlated with WC (p <
0.01), and resistin was positively correlated with HbAlc (p < 0.05) and intakes of total energy (p < 0.05), and negative-
ly correlated with HDL-cholesterol (p < 0.05). The results of the 12 weeks intervention showed a positive impact on
adipocytokines and nutrients intakes of industrial workers to reduce cardiovascular risk factors. Further research is
needed to verify a tailored long-term worksite intervention program including adipocytokines as a protective factor for

the CVD. (Korean J Nutr 2011; 44(4): 292 ~ 302)

KEY WORDS: intervention, cardiovascular risk factor, adipocytokines, nutrients intakes, industrial workers.
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_ . . 9] =AA AAL independent t-testS AAIBFALL, thAL
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Table 1. Anthropometric, metabolic variables and nutrients intakes characteristics of subjects

Variables All subjects MS (+) MS (=) p-value”

Age (years) 45.12 + 7.00" 46.47 + 6.51 4478 + 7.10 0.223
Waist circumference (cm) 85.15 + 6.63 89.91 + 8.49 83.94 + 5.48 0.001**
BMI (Kg/m?)? 24.80 + 2.83 27.00 + 3.29 2424 + 2.42 0.000"**
SBP (mmHg)” 130.74 + 12.67 134.09 + 14.39 129.88 + 12.11 0.093
DBP (mmHg)* 79.18 + 9.77 79.22 + 9.68 7917 + 9.84 0.979
Total cholesterol (mg/dL) 204.83 + 31.31 211.22 + 33.87 203.19 + 30.55 0.197
Triglyceride (mg/dL) 157.04 + 86.29 24578 + 114.04 134.32 + 59.70 0.000"**
LDL-cholesterol (mg/dL) 131.61 + 30.19 132.69 + 29.68 131.34 + 30.43 0.822
HDL-cholesterol (mg/dL) 46.37 + 11.80 35.03 + 7.54 49.27 + 10.92 0.000"**
Fasting glucose (mg/dL) 88.23 + 11.57 94.66 + 14.22 86.58 + 10.22 0.004**
HbAlc (%) 5.57 + 0.38 5.77 + 0.43 5.52 + 0.35 0.001**
Insulin (IU/mL) 7.38 = 7.91 10.35 + 6.59 6.61 = 8.06 0.077
HOMA-IR” 1.78 + 1.96 2.65 + 1.91 1.55 + 1.91 0.051
Energy (kcal) 2118.0 + 707.2 2138.1 + 864.1 2112.8 + 665.1 0.878
Carbohydrates (g) 268.20 + 77.12 268.65 + 88.95 268.09 + 74.19 0.971
Protein (g) 89.03 + 34.81 98.11 + 50.56 86.70 + 29.30 0.229
Total fat (g) 56.55 + 29.40 59.61 + 33.94 55.77 + 28.22 0.512
CHO : Prot : Fat (%) 53:17:24 54:19:26 53:17:23
Cholesterol (mg) 372.53 + 206.08 353.71 + 226.37 377.35 £ 201.26 0.564
Fiber (@) 23.99 + 8.17 25.44 + 10.61 23.62 + 7.42 0.367

1) Values are mean £ SD  2) BMI: body mass index  3) SBP: systolic blood pressure 4) DBP: diastolic blood pressure  5) HOMA-IR:
homeostasis model assessment of insulin - 6) Significantly different between MS (+) and MS (-) by independent t-test

*p<0.05, **: p<0.01, ***: p<0.001
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2 A5oreh Az E I A5 diAksSt el 9
3 W3LOFARS. ANCOVAS o] g-8to] BAJE1gIT) ofr]ZAlo]
E7RRIT A g 91F a9l HAFHEA] (partial corre-
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Ag2
+ 7.1

o

0.004), HbAlc (p < 0.00D)-> A4 250l vlal thAabsSt
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Z3 780] 1890 + 12.99 ng/mLE AAIE 11.95 +
14.18 ng/mLEL} =& 7o & vehdtt (p < 0.001). A2
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0.05), A (p < 0.05), A% (p < 0.05), 4474 (p < 0.007)
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IR AR, AR 1] A9 slEEE (b <
0.05)E B]%3t] BMI (p < 0.05), SBP (p < 0.05), ¢l&=d
(p < 0.05)= st Hasteleh A4 152 slel=d (o
< 0.001), BMI (p < 0.001), SBP (p < 0.001), 2= 2E|=
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(p < 0.001), HbAlc (p < 0.05) FolglA| T4l Zloz
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5 (p <0054 25 fotA F7istelon, sl 7}
7} TIgollA B foJsiA At Ao & UERdT (p < 0.05).
FEAE A WsHE AHE dat ATt EolAs
A (p < 0.05), AolAdf4 (p < 0.05 A37F F-4JsHAl #a
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MS (+) MS (=) MS (+) MS (=) MS (+) MS (=)

Fig. 1. Serum adipocytokines concentration by metabolic syndrome. 1) Values are mean =+ SD. Significantly different between MS (+)

and MS (=) = p <0.05 by independent t-test.

Table 2. Association between adipocytokines with the number of metabolic syndrome components

Number of metabolic syndrome components

Variables =3 2 -89 >30-32 p-value”
Adiponectin (ug/mL)” 557 + 3.18% 471 + 2.92° 3.48 + 2.33° 0.003**
Leptin (ng/mL) 10.45 + 15.27° 12.58 + 13.74° 18.90 + 12.99° 0.000***
Resistin (ng/mL) 598 + 3.33 6.44 + 410 6.88 + 5.70 0.798

1) Values are mean + SD  2) Significantly different between group by ANOVA 3) Values with different letters within a row are

significantly different by Duncan post hoc test at p <0.05
w110 <0.01, ***: p<0.001
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Table 4. Partial correlation coefficients among adipocytokines, metabolic variables and dietary intakes by adjusted age

. Adiponectin Leptin Resistin
Variables 5 5 5
r p-value” r p-value r p-value
Cardiovascular risk factors
Waist circumference -0.170 0.034* 0.478 0.000"** —-0.056 0.502
BMI" -0.190 0.017* 0.423 0.000*** —0.032 0.698
SBP? 0.034 0.676 0.010 0.905 —0.030 0.718
DBP® 0.063 0.435 0.023 0.777 -0.003 0.974
Total cholesterol -0.156 0.052 0.162 0.044* —0.032 0.697
Triglyceride -0.257 0.001™* 0.253 0.001™* —0.062 0.456
LDL-cholesterol -0.124 0.122 0.076 0.345 0.043 0.605
HDL-cholesterol 0.283 0.000™** -0.161 0.044* -0.157 0.057
Fasting glucose -0.175 0.029* 0.055 0.497 0.027 0.746
HbAlc -0.300 0.000"** 0.053 0.509 0.211 0.010"
Insulin —-0.153 0.057 0.213 0.008** 0.090 0.279
HOMA-IR" —0.169 0.035" 0.239 0.003™* 0.074 0.371
Nutrients intakes
Energy —0.031 0.698 —0.006 0.941 0.149 0.073
Carbohydrates 0.044 0.585 0.044 0.587 0.032 0.702
Protein 0.005 0.952 0.098 0.222 0.005 0.956
Total fat —0.003 0.967 0.018 0.824 0.105 0.207
Cholesterol 0.099 0.286 —0.011 0.903 -0.016 0.864
Fiber —0.060 0.456 0.015 0.852 0.030 0.722

1) BMI: body mass index 2) SBP: systolic blood pressure 3) DBP: diastolic blood pressure  4) HOMA-IR: homeostasis model assess-

ment of insulin  5) By partial correlation analysis
#1p <0.05, **: p<0.01, ***: p<0.001
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