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ABSTRACT

Objectives: The aim of this study is to evaluate the association between vibration exposure and skeletal
muscle mass index through a single university health check-up.

Methods: We used data from 134,067 male subjects who received a general health check—up or vibration
exposure health check—up out of the 1,515,322 people who underwent medical check-up at a local university
hospital from 2002 to 2018. Pearson correlation analysis was conducted for comparing the association
between skeletal muscle mass index and demographic and hematological variables in both groups. Mixed
linear model analysis after controlling demographic and hematological variables was used to analyze the
differences in skeletal muscle mass index between groups at every visit over 10 years.

Results: In the Pearson correlation test, the variables that showed different results when comparing the two
groups were C-reactive protein (p=0.001) and glycated hemoglobin (p=0.002) in the vibration exposure group
and erythrocyte sedimentation rate (p€0.001) and vitamin D (p<{0.001) in the general group. After the
adjustment of demographic and hematologic variables, the skeletal muscle mass index at every visit was
markedly decreased in the vibration exposure group (p<0.001).

Conclusions: In the vibration exposure group, the skeletal muscle mass index showed a tendency to decrease
markedly over time compared to the general health check-up group, which showed that C-reactive protein
and glycated hemoglobin would have an influence on skeletal muscle index in male workers exposed to
vibration.

Key words: Health check-up, skeletal muscle mass index, vibration exposure
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1,515,322 subjects from Single General Hospital Health-checkup, 2002~2018

Inclusion

Male who did general examination or exposed to vibration: 134,067 subjects

Exclusion if at least one of the following criteria were present:
No information for skeletal muscle mass index: 115,028 subjects
*  Only one visit: 16,975 subject

Subjects excluded: 114,336 subjects

Final study population

N=19,731

Figure 1. Flow chart of subjects
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Table 1. Demographic characteristics of subjects

Vibration exposed workers

General health check-up

Variables (n=3.198) (n=16.533) P-value
Age (years) 40.67 £ 7.20 41.45 + 843 0.001
Height (cm) 17144 £ 585 17222 £ 574 0.001
Weight (kg) 70.38 + 9.69 73.29 + 10.11 <0.001
Body mass index 2392 + 2.82 2468 + 2.97 <0.001
Diabetes 63 (1.97) 521 (3.15) {0.001
Hypertension 300 (9.38) 1,747 (10.57) {0.001
Heart disease 11 (0.34) 166 (1.00) {0.001
{Laboratory studies)
Hemoglobin 15.50 = 0.96 15.60 + 0.99 <0.001
Hematocrit 449 4513 + 2.67 <0.001
Platelet 243.79 £ 49.10 24157 + 49.95 0.021
ESR 434 + 423 466 = 450 0.247
C-reactive protein 1.07 £ 2.50 1.25 £ 3.13 0.003
HbATc 550 + 0.45 553 + 0.62 0.012
Vitamin D 16.39 + 6.37 18.27 + 7.26 0.001
Skeletal muscle mass index 31.33 £ 3.62 31.46 + 3.65 0.068

N: Number of subjects MeantS.E. : MeanzStandard Error

L= W57t Table 10149F 2ol & oA Fefet 2t
ol& HAHp0.05).

2) Ms & YN AR 2AZ K50 J&S FE e

s =2 94 A% ZEAS A5 9T F=
HEE AmEd ohHsE B ZAdoids Yol
(p<€0.001), 71(p<0.001), BEFEA(p<0.001), AELFAS
(p<0.001), F(p<0.001), TELH(p<0.001), M4
(p<0.001), 3UFEZ=(p<0.001), EATHp<0.001), C-
"3 ©hl(p<0.001), F3FEAA(p<0.001)7F 2]t
Aol ATt o]F [oldt MEES HAT ohF: 3
A EAoA Z2AZ A5t |t 4 BAE B
Hes 4o](p<0.001), A-LFHA4(p0.001), M4
(p=0.036), EATHp<0.001), C-¥+3-4 Thl(p=0.001),
I3l A 2(p=0.002)7F AATHTable 2).
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FAA(p<0.001), BIMEEAR(p<0.001), EAEHp<0.001),
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Table 2. Pearson's correlation coefficients between variables in vibration exposed workers

=2l mEd 317

Crude Adjusted
B t se P-value Bt se P-value
Age (years) -0.034 £ 0.008 0.001 -0.055 + 0.005 <0.001*
Height (cm) 0.091 £+ 0.009 0.001
Weight (kg) -0.165 £ 0.005 0.001
Body mass index -0.764 = 0.014 <0.001 -0.748 + 0.014 <0.001*
Diabetes -1.771 £ 0.390 0.001 0.101 £ 0.309 0.745
Hypertension -1.339 £ 0.185 <0.001 -0.081 £ 0.133 0.541
Heart disease -0.805 £ 0.928 0.386
(Laboratory studies)
Hemoglobin -0.545 £ 0.056 0.001 -0.212 + 0.101 0.036*
Hematocrit -0.188 £ 0.021 0.001 -0.015 £ 0.037 0.686
Platelet -0.004 £ 0.001 0.001 -0.003 £ 0.001 <0.001*
ESR -0.083 £ 0.045 0.066
C-reactive protein -0.090 + 0.022 <0.001 -0.053 £ 0.015 0.001*
HbAlc -1.273 £ 0.119 0.001 -0.306 = 0.099 0.002*
Vitamin D 0.017 £ 0.020 0.406
RA factor)14 0.349 + 0.224 0.120
B is standardized regression coefficient. *P values are calculated by step—wise multiple regression
Table 3. Pearson's correlation coefficients between variables in general health check-up
Crude Adjusted
B t se P-value B t se P-value
Age (years) -0.027 + 0.003 0.001 -0.024 + 0.009 0.007*
Height (cm) 0.089 + 0.004 0.001
Weight (kg) -0.162 £ 0.002 0.001
Body mass index -0.721 + 0.006 0.001 -0.694 + 0.021 <0.001*
Diabetes -0.947 £ 0.139 0.001 -0.495 £ 0.481 0.304
Hypertension -1.350 + 0.078 0.001 -0.114 + 0.196 0.562
Heart disease -0.770 £ 0.243 0.002 1.752 £ 0.901 0.052
{Laboratory studies)
Hemoglobin -0.378 + 0.024 0.001 -0.137 + 0.152 0.369
Hematocrit -0.133 = 0.009 0.001 -0.011 £ 0.053 0.839
Platelet -0.007 £ 0.001 0.001 -0.005 £ 0.001 <0.001*
ESR -0.112 £ 0.014 0.001 -0.072 £ 0.019 <0.001*
C-reactive protein -0.106 + 0.008 <0.001 -0.008 + 0.021 0.721
HbA1c -0.767 £+ 0.039 0.001 0.196 £ 0.139 0.161
Vitamin D 0.003 £ 0.007 0.001 0.040 £ 0.008 <0.001*
RA factor)14 -0.013 £ 0.103 0.902
B is standardized regression coefficient. *P values are calculated by step—wise multiple regression
Journal of Korean Society of Occupational and Environmental Hygiene, 2020: 30(3): 313-320 www.kiha.kr
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