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Metabolic Syndrome Status of Chinese Workers and Their Physical Profiles,
Lifestyle Scores, and Nutrient Intakes
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Objectives: This study was conducted to survey the related factors of metabolic
syndrome of Chinese workers aged 20 years and above.

Methods: The study was conducted at three locations in Shandong, China, currently

Busan 46241, Korea working and took the physical examination (PE) within one year in the area as target

participants. Personal characteristics, physical and biochemical results based on the PE,
Tel: (051) 510-7397 lifestyle habits, and food intake of the participants were used to analyze the relationship
Fax: (051) 583-3648 with metabolic syndrome.

E-mail: hokryu@pusan.ac.kr . . .
ORCID: 0000-0002-4212-7363 Results: Results showed that overall, thirty-one subjects (22.5%) had metabolic

syndrome, twenty males (32.7%) and eleven females (14.2%). Metabolic syndrome was

Received: January 17, 2017 related to age, gender, educational level and occupational type with more risk in male
Revised: February 27,2017 (P <0.05), people of older age (P <0.001), low educational level (P <0.05) and non-
Accepted: February 28, 2017 office workers (P <0.01). According to the life style scores, lifestyle evaluation showed

specifically alcohol consumption and smoking (P <0.001) and stress management (P <
0.05) as important factors that were associated with the metabolic syndrome. High
calorie (P <0.01) and carbohydrate (P <0.01) intakes were observed on male participants
with metabolic syndrome in comparison to the non-metabolic syndrome but no
significant difference on female participants.

Conclusions: This results of this study can be used as significant supporting data to
prevent and control metabolic syndrome in Chinese workers.
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Table 1. General characteristics of the study subjects
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Variables N (%)
Gender Male 61 ( 44.2)
Female 77 ( 55.8)
Age (years) 20~29 29 ( 21.0)
30~39 42 ( 30.4)
40~49 40( 29.0)
50~59 27 ( 19.6)
60~69 0( 0.0
Education level < High school 23( 16.6)
College 92 ( 66.7)
> Graduate school 23 ( 16.7)
Occupation Office worker 110( 79.7)
Non-office worker 28 ( 20.3)
Total 138 (100.0)
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Table 2. Comparison of anthropometric and biochemical data of the study subjects

Variables Male (n=61) Female (n=77) fvalue (N=138)
Height (cm) 1762+ 5.0" 163.3+ 4.6

Weight (kg) 779+ 14.1 60.6+ 9.7

BMI (kg/m?)? 253+ 3.9 227+ 32 4,382 %
Waist circumference (cm) 942+ 17.8 77.4£11.9 6.612%*%
Blood glucose (mg/dL) 96.4+ 12.2 91.1+14.0 2.381*
Blood friglyceride (mg/dl) 181.56+108.9 150.8 £99.3 1.709
HDL-cholesterol (mg/dL) 53.7+ 20.1 47.7+13.8 1.999*
SBP (mmHg)? 131.56+ 1538 116.3+18.4 B.116%**
DBP (mmHg)® 821+ 12.1 747+128 3,462
1) Mean £ SD

2) BMI: body mass index

3) SBP: systolic blood pressure
4) DBP: diastolic blood pressure
* p < 0.05 **: p< 0.001
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Table 3. The numbers of metabolic syndrome risk factors of the study subjects

Variables Moale (n=61) Female (n=77) Tofal (n=138) ¥
Numbers of metabolic syndrome 0 12 (19.7)" 16 (20.8) 28 (20.3)
fisk factors 1 15 (26.4) 32 (41.6) 47 (34.1) 8,087+
2 14 (23.0) 18 (23.4) 32(23.2)
3~5 20 (32.8) 11 (14.3) 31(22.5)
Metabolic syndrome MS? 20 (32.7) 11(14.2) 31(22.5) 6,689
NMS® 41 (67.3) 66 (85.8) 107 (77.5) '
1) N (%)
2) MS: metabolic syndrome
3) NMS; non-metabolic syndrome
* p < 0.05
Table 4. Comparison of the general characteristics between MSG and NMSG
Variables MSG! NMSG? Total ¥2 or value
Gender Male 20 (32.7)® 41 (67.2) 61 ( 44.2) 6.689*
Female 11(14.2) 66 (85.7) 77 ( 55.8)
Age (years) 20~29 1(3.4) 28 (96.6) 29 ( 21.0)
30~39 4( 9.5) 38 (90.5) 42 ( 30.4)
27.616%%*
40~49 11 (27.5) 29 (72.5) 40( 29.0)
50~59 15 (55.5) 12 (44.5) 27 ( 19.6)
Education level < High school 10 (43.2) 13 (56.8) 23( 16.7)
College 15(16.3) 77 (83.7) 92 ( 66.7) 17.575%*
2 Graduate school 6(26.1) 17 (73.9) 23( 16.7)
Occupation Office worker 19(17.2) 91 (82.8) 110( 79.7) 8.385%
Non-office worker 12 (42.9) 16 (57.1) 28 ( 20.3)
Total 31 (22.5) 107 (77.5) 138 (100.0)

1) MSG: metabolic syndrome group

2) NMSG: non-metabolic syndrome group
3) N (%)

*: p < 0.01, *** p < 0.001
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Table 5. Comparison of anthropometric and serum profile and blood pressure of the study subjects between MSG and NMSG

Variables MSG (n=31)" NMSG (n=107)? F

Height (cm) 1718+ 7.6% 167.6+ 7.4 1.914*

Weight (kg) 820+ 16.8 642+£11.1 19.600%**

BMI (kg/m?)? 27.6+ 3.8 227+ 29 19.500%*x*

Waist circumference (cm) 973t 23.1 81.2+128 8.388%**

Blood glucose (mg/dL) 98.5+ 156.2 920+12.6 1.678

Blood triglyceride (mg/dL) 241.4+126.8 1421 £85.5 6.812%*
HDL-cholesterol (mg/dL) 48.7+ 14.2 56.1 +24.1 0.566

SBP (mmHg)® 1409+ 128 117.8£17.0 15.657%%**

DBP (mmHg)® 89.7+ 9.9 74.6+11.7 13.642%%**

1) MSG: metabolic syndrome group

2) NMSG: non-metabolic syndrome group

3) Values are Mean +SD

4) BMI: body mass index

5) SBP: systolic blood pressure

6) DBP: diastolic blood pressure

* p < 0.05 **: p < 0.001

Table 6. Comparison of the lifestyle scores between MSG and NMSG

Variables MSG (n=31)" NMSG (n=107)? Average fvalue Range
Physical activity and weight control 167+ 459 166+ 4.3 169t 4.9 -0.218 8- 36
Dietary habits 420+ 8.7 405+ 80 410+ 8.6 -1.141 16— 64
Alcohol consumption and smoking 9.4+ 27 108+ 1.7 87+t 28 4.069%** 3- 12
Sleep and rest 60 14 58+ 1.6 57+ 1.5 -0.554 2- 8
Stress management 84+ 1.9 90+ 1.9 81t 1.9 2.041%* 3- 12
Drugs and health management 9.1+ 33 92+ 25 89+ 3.0 0.087 4- 16
Total life style score 91.6+17.2 91.9+£13.2 89.3+16.5 0.122 36-144
1) MSG: metabolic syndrome group

2) NMSG: non-metabolic syndrome group

3) Values are Mean +SD

* p < 0.05 **: p< 0.001

Table 7. Odds ratfios of binary model of metabolic syndrome

Variables OR (95% CI)" Wald P
Physical activity and weight control 0.966 (0.866 — 1.077) 0.392 0.531
Dietary habit 0.895(0.831 - 0.964) 8.555 0.003**
Alcohol consumption and smoking 0.965(0.817 - 1.140) 0.175 0.676
Sleep and rest 1.115(0.806 — 1.541) 0.432 0.511
Stress management 1.191 (0.916 — 1.550) 1.703 0.192
Drugs and health management 1.018 (0.841 —1.231) 0.032 0.857

1) OR:odds ratio Cl: confidence interval
** p < 0,01
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Table 8. Comparisons of the nutrient intakes between MSG and NMSG

Male (n=61) Female (n=77)
Nutrient MSG (n=20)" NMSG (n=41)% MSG (n=11) NMSG (n=66) -
Intakes %7 Intakes % Intakes % Intakes %

Energy (kcal) 3,089.4+1,077.3% 2,238.2+1,365.5 4,356% 2,317.8+£889.0 1,957.5+809.2 0.140
Carbohydrate (g) 4123+ 168.7 2807+ 175.6 5.528%* 319.3+ 1354 2526+ 1298 0.165
Fat () 884+ 293 1000 723+  46.8 100.0 1.569 69.1+ 28.0 1000 665+ 254 1000 0.417
Vegetable fat (Q) 414+ 183 468 329+ 281 455 1473 323t 157 467 301+ 164 453 0.367
Animal fat (g) 469+ 177 532 394+t 213 545 1.164 369+ 13.7 533 364+ 144 547 0215
Protein (Q) 113.6+ 422 100.0 941+ 656 100.0 1.045 922+ 36.6 100.0 79.8+ 30.4 1000 0016
Vegetable protein (Q) 588t 246 518 425+ 304 452 3.340 438+ 182 475 363 192 455 0.045
Animal protein (Q) 549+ 246 482 51,6+ 37.8 54.8 0.055 484+ 198 525 434+ 175 545 0.186
Cholesterol (gQ) 413.7+ 214.6 471.7+ 3825 0.257 467.9+184.9 4115+ 2051 0.015
Total fatty acid (Q) 623t 258 1000 451+ 29.0 100.0 3.081 438t 20.5 100.0 448+ 21.1 1000 1.126
SFA (9)° 19.7+ 78 31.6 144+ 8.6 320 2522 146+ 6.7 335 166 7.8 334 0.972
MUFA () 215+ 92 346 1569+ 105 353 2402 163+ 7.2 351 1565+ 75 333 1.227
PUFA (9)" 210+ 9.7 338 147+ 103 327 4.024* 137+ 74 314 165+ 75 333 0.733
Fiber (Q) 183+ 7.2 149+ 118 0.952 149+ 65 128+ 7.3 0.122

1) MSG: metabolic syndrome group

2) NMSG: non-metabolic syndrome group
3) %: % of total amount of each nutrient
4) Values are Mean = SD

5) SFA: saturated fatty acid

6) MUFA: monounsaturated fatty acids

7) PUFA: polyunsaturated fatty acids

* p<0.05
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Table 9. The percentage of three maijor nutrients contributing to energy between MSG and NMSG

Nutriert Male (n=61) Female (n=77)
utrien
MSG (n=20)" NMSG (n=41)? t-value MSG (n=11) NMSG (n=66) tvalue

Carbohydrate (%)Y 56.04 52.85 —1.360%** 56.97 51.53 -1.885

Fat (%) 28.19 30.05 1.083* 26.89 31.60 2.137%%*

Protein (%) 15.77 17.10 1.524%% 16.14 16.87 0.773

1) MSG: metabolic syndrome group

2) NMSG: non-metabolic syndrome group

3) %: % of total amount of each nufrient

* p < 0.05 **: p<0.01, *** p < 0,001

Table 10. Percentage of metabolic syndrome occurence affected by various factors

) L Male (n=61) Female (n=77) Total (h=138)
Variables Criteria . —————— y>value
(MS/subjects within criteria)%"

BMI? > 25 kg/m? (m/f) 19/32 (59.4)Y 10/24 (41.7) 29/56 (51.8) 21,592k

Blood triglyceride 2= 150 mg/aL 19/33 (67.6) 10/35 (28.6) 29/68 (42.6) 20.04 7%

Blood pressure > 140/90 mmHg 16/25 (64.0) 8/13 (61.5) 24/38 (63.2) 18.728%**

HDL-cholesterol < 40/50 mg/dL{m/f) 6/12 (50.0) 4/26 (15.4) 10/38 (26.3) 2.009

Blood glucose > 110 mg/aL 16/25 (64.0) 8/13 (61.5) 24/38 (63.2) 18.728%x*x*

1) MS: metabolic syndrome

2) BMI: body mass index

3) N (%)

% p < 0.001
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