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Classifying Latent Profiles in the Exposure to Hazard Factors of Salaried Employees

Eunijin Lee - Sehee Hong"

Department of Education, Korea University

ABSTRACT

Objectives: This study aims to classify the latent profiles in the exposure to hazard factors of salaried
employees and test the determinants.

Methods: Latent profile analysis(LPA) was conducted using data from the fifth Korean Working Conditions
Survey(KWCS). 30,050 of salaried employees were the subjects of this study. After classifying the employees,
multinomial logistic regression was used to test the determinants.

Results: Salaried employees were classified with three latent profiles based on the exposure to the hazard
factors. Employees included in class 1(32.8%) tend to experience low level of physical hazard factors,
moderate level of psychological hazard factors, and high level of office work hazard factors. Employees
included in class 2(61.8%) tend to be exposed to the moderate to high level of physical hazard factors,
moderate to low level of psychological hazard factors, and low level of office work hazard factors. Employees
included in class 3(5.4%) tend to experience high level of psychological and physical hazard factors, and
moderate level of office work hazard factors. After classification, the demographic, health—, and employment-
related variables were tested.

Conclusions: This study clarified the features of each class, and proved that employees in class 3 are quite
hazardous in that they are exposed to physical and psychological hazard factors much more frequently than
other employees. Thus, this study can be used in predicting the high-risk employees and taking preemptive
measures for preventing industrial accidents.

Key words: hazard factors in workplace, Korean Working Conditions Survey(KWCS), latent profile analysis,
salaried workers
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Category

Variables

Prior studies

Demographic variables

Health variables

Gender

Age

Education

Overall Health condition
Hearing problems

Skin problems

Backache

Muscular pains in upper limbs
Muscular pains in lower limbs
Headaches, eyestrain
Injury(ies)

Overall fatigue

Melancholy

Anxiety

Psychological wellbeing

Han, 2016; Kim & Park, 2021; Park & Lee, 2014

Lee & An, 2016; Park, 2014

Goh et al., 2015; Lee & An, 2016

Park et al., 2018

Mostaghaci, 2013

Ahn et al., 2005; Basaran & Ozlu, 2020
Garg & Moore, 1992; Lis et al., 2007
Sim et al., 2006

Carcia et al., 2017; Lim et al., 2019
Kim & Kim, 2018; Sjogren et al., 2005
Hyun, 2018; Smith & DeJoy, 2012
Botano et al., 2003; Lerman et al., 2012
Chu et al., 2010

Park et al., 2017

Park et al., 2018

Employment variables

Wage

Employment type

Work usefulness

Work completeness

Motivation on work

Satisfaction on work environment
Work-life balance

Creative work

Health and safety delegate
Regular meeting about safety

Lee & An, 2016; Martinello & Meng, 1992
Benavides et al.,, 2006; Rhee, 2014

Ji et al., 2018

Hoboubi et al., 2017

Taiwo, 2010

Park, 2014

Wagner et al., 2014

KOSHA, 2017

Walters et al., 2005

Hofmann & Morgson, 1999; Kath et al., 2010
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Table 2. Descriptive statistics and correlation coefficients of hazard exposure variables

1* 2T 3? 4§ 5H 6‘ﬂ 7** 8TT QTT 10§§
1" 1 483 575 499 593 329 420 213 246 396
27 483 1 703 420 349 350 469 401 377 426
3f 575 703 1 513 407 305 441 222 259 452
48 499 420 513 1 483 293 320 073 174 376
5l 593 349 407 483 1 283 388 282 289 365
6" 329 350 305 293 283 1 432 314 216 298
7" 420 469 441 320 388 432 1 400 397 524
gft 213 401 222 073 282 314 400 1 683 311
off 246 377 259 174 289 216 397 683 1 439
10% 396 426 452 376 365 298 524 311 439 1
Mean 3.005 1.806 2411 3.763 4.136 3,938 2.293 3.479 2.925 2.075
spll 2.654 2.251 2279 2.832 3.938 3.048 2.993 3.380 3.382 3.015

"1 tiring or painful positions '2: lifting or moving people T3: carrying or moving heavy loads %4: standing '5: repetitive
hand or arm movements 6: dealing directly with people “7: handling angry clients T8 working with computers, laptops,
smartphones, etc. TT9: working with the internet and email $10: facing emotionally disturbing situations " 'SD: Standard
Deviation Mall correlation coefficients are significant in p<.01

Table 3. Descriptive statistics of the determinants

Variable Mean *SD Variable Mean SD
Gender 0.48 0.50 Health Anxiety 0.22 0.41
Demqgg?phic Age 45289 1355 variables  Psychological wellbeing ~ 3.07 1.02
variables
Education 4.69 1.23 Wage 525 0.71
(natural logarithm) ' '
Overall Health
condition 3.80 0.66 Employment type 0.40 0.35
Hearing problems 0.01 0.11 Work usefulness 347 0.92
Skin problems 0.01 0.10 Work completeness 3.53 0.75
Backache 011 0.31 S Motivation on work 3.58 0.99
o Pioy Satisfaction on work
Muscular pains in variables . 2.78 0.55
Health i 0.23 0.42 environment
bles upper limbs _
vana o Work-life balance 2.82 0.60
Muscular pains in
' 0.15 0.36 ,
lower limbs Creative work 0.40 0.35
Headaches, eyestrain  0.13 0.34 Health and safety delegate  0.15 0.36
Injury(ies) 0.01 0.1 Regular meeting about 021 0.41
Overall fatigue 0.02 0.15 safety ' '
Melancholy 0.03 0.16
"SD: Standard Deviation
7] 98 ALl MEE Serbe B BA ow I ﬂﬂﬁ Table 49} Zt}. 94 £/ A& Y

fll AEZ T (Entropy), BE = JERY Res HE Z*XH__E._JJ}O‘CHW 0.8 0]
PASA £2 S 283 o= OJ Sl lg How FAzzatde] 37§d

ftjo
R}
o2
o
x8,
.—V~
o{)l rﬂ
) IUIO
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Table 4. Standards of latent profile classification

Standards of classification

Number of latent profiles

2 3 4 5 6
Quality Entropy 0.942 0.951 0.896 0.892 0.898
AIC 1060615.51 1040773.28 1026549.67 1015525.64 1008453.19
Information index BIC 1060872.89 1041121.99 1026989.71 1016057.01 1009075.88
. SABC 106077437  104098B51 102682128 101985361 100883753
Model LMR-LRT 0.000 0.000 0.000 0.000 0.000
comparison test BLRT 0.000 0.000 0.000 0.000 0.000
Class 1 0.650 0.328 0.455 0.167 0.161
Class 2 0.350 0.618 0.054 0.429 0.039
Classifction Class 3 0.054 0.315 0.045 0.042
probabilities Class 4 0.177 0.182 0.412
Class 5 0.177 0.172
Class 6 0.174
1,070,000 gEo] 04590, FAnZntdo] 5719 X2 A=
1,060,000 29 3082 ERdE gEo] 727t 039, .042%0H. o=
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1,000,000 of Pt AFEES RISt o, AS1 97.2%, Al
2 3 A 6 52+ 98.2%, AS32 95.6%°F2 YETH e A4S
SN of dheix B ALFESgo] ek /]2l 07 ofiol

Figure 1. Information index of each latent profiles
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Table 5. Coefficients and standard deviations of dependent variables by latent profiles
) Class 1 Class 2 Class 3
Variables . i * + 5 +
Coeff. SE Coeff. SE Coeff. SE
tiring or painful positions 2.327 0.014 3.161 0.013 4.506 0.045
lifting or moving people 1.500 0.006 1.644 0.007 4768 0.049
carrying or moving heavy loads 1.762 0.009 2.557 0.010 4.050 0.050
standing 2.673 0.016 4185 0.013 4619 0.043
repetitive hand or arm movements 3.921 0.021 4.089 0.015 5.030 0.042
dealing directly with people 3.814 0.024 3.851 0.017 4.858 0.050
handling angry clients 2.217 0.013 2.092 0.009 3.625 0.060
working with computers 6.122 0.012 1.958 0.008 3.457 0.073
working with the internet 4.724 0.021 1.803 0.007 3.203 0.064
facing emotionally disturbing situations 2.043 0.011 1.841 0.006 3.389 0.064
"Coeff. : Estimated coefficients TSE : Standard Errors
7.00
6.00 /'\
5.00 / \
4.00 = —_—
Wi - o /
3.00 = At \\\\/ == \\
R = N /.-~ -\
2.00 ~ = N — =>
N ——
1.00
tiring or lifting or  carrying or  standing repetitive dealing handling  working with working with  facing
painful moving moving hand or arm directly with angry clients computers the internet emotionally
positions people  heavy loads movements people disturbing
situations
——Class 1 —=—Class 2 Class 3 == Mean

Figure 2. Latent profiles of hazard exposure

Table 6. Features of each latent profiles

physical hazard

psychological hazard office work hazard

Class 1 low moderate high
Class 2 moderate to high moderate to low low
Class 3 high high moderate to high
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Table 7. Determinants of exposure to hazard factors

Reference group: Class 3 Reference group: Class 2
Variables Class 1 Class 2 Class 1

Coeff.” ORT Coeff.” ORT Coeff.” OR*

(SET (SEM) (SET) (SET) (SEN) (SET)

Gender 0.046 1.047 0.401" 1.494™ -0.356" 0.7011
(0.067) (0.070) (0.062) (0.093) (0.036) (0.025)

Demographic Ade -0.024" 0.976" -0,001 0.999 -0.0221 0.978"
variables 9 (0.003) (0.003) (0,003) (0.003) (0.002) (0.001)
Education 0.650" 1.916' -0.155" 0.856" 0.805" 2.2371
(0.034) (0.065) (0.031) (0.027) (0.020) (0.044)

Overall Health 0.018 1.018 0.011 1.011 0.008 1.008
condition (0.050) (0.051) (0.046) (0.047) (0.029) (0.029)

Hearing problems -0.157 0.855 0.063 1.065 -0.221 0.802
9P (0.287) (0.245) (0.227) (0.242) (0.196) (0.157)

Skin problems -0.5348 0.586! -0.849" 0.428" 0.315 1.317
P (0.244) (0.143) (0.200) (0.086) (0.192) (0.263)

Backache -0.301" 0.740! 0.127 1.135 -0.4277 0.6521
(0.114) (0.084) (0.095) (0.108) (0.073) (0.047)

Muscular pains in -0.4441 0.6421 -0.079 0.924 -0.364" 0.695"
upper limbs (0.089) (0.057) (0.080) (0.074) (0.054) (0.037)

Muscular pains in -0.583" 0.558" 0.069 1.072 -0.6521 0.5211
Health—-related lower limbs (0.106) (0.059) (0.089) (0.096) (0.069) (0.036)
variables Headaches, 0.8621 2.3671 -0.153 0.858 1.0141 2.758"
eyestrain (0.098) (0.233) (0.092) (0.079) (0.057) (0.156)

Iniuny(ies) -1.5421 0.2121 -0.779" 0.459" -0.771! 0.463"
Jury (0.249) (0.053) (0,164) (0.075) (0.212) (0.098)

Overall fatiaue -0.465" 0.628" -0.097 0.907 -0.368" 0.6921
9 (0.084) (0.053) (0.075) (0.068) (0.049) (0.034)

Melanchol 0.336 1.399 -0.092 0.913 0.427! 1.56338
elancholy (0.201) (0.281) (0.180) (0.164) (0.142) 0.217)

Anxiet -0.292 0.747 -0.603" 0.5471 0.3118 1.3648
Y (0.186) (0.139) (0.166) (0.091) (0.124) (0.169)

Psychological 0.420" 1.5221 0.4331 1.541™ -0.013 0.987
wellbeing (0.038) (0.057) (0.036) (0.055) (0.018) (0.018)

Wade 0.4111 1.508" -0.079 0.924 0.490" 1.6321
9 (0.067) (0.092) (0.054) (0.050) (0.036) (0.058)

Emplovment tvoe -0.7171 0.488" 0.151! 1.162/ -0.867" 0.420"
ploy ¥P (0.069) (0.034) (0.055) (0.063) (0.049) (0.020)

Work usefuiness 0.039 1.039 0.047 1.048 -0.008 0.992
(0.038) (0.049) (0.035) (0.037) (0.020) (0.020)

Work completeness 0.018 1.018 0.038 1.039 -0.020 0.980
P (0.048) (0.049) (0.045) (0.046) (0.025) (0.024)

Motivation on work 0.055 1.057 0.101! 1.106' -0.046° 0.955%
Employment- (0.033) (0.035) (0.030) (0.033) (0.020) (0.019)
related variables Satisfaction on work 0.796" 22177 0.530" 1.699" 0.266" 1.305"
environment (0.058) (0.128) (0.051) (0.087) (0.036) (0.046)

Work-life balance 0.287" 1.3321 0.034 1.035 0.253" 1.287"
(0.053) (0.071) (0.049) (0.050) (0.030) (0.038)

Creative work 0.443" 1.5571 -0.271! 0.763! 0.7147 2.0417
0.101) (0.158) (0.097) (0.074) (0.050) 0.102)

Health and safety -0.138 0.871 -0.174 0.840 0.036 1.037
delegate 0.122) (0.106) (0.118) (0.099) (0.055) (0.057)

Regular meeting 0.267¢ 1.306% 0.2728 1.313¢ -0.005 0.995
about safety 0.122) (0.146) (0.109) (0.143) (0.924) (0.049)

"Coeff. : Estimated coefficients TSE : Standard Errors TOR: Odds Ratio $p ¢ .05 "p ¢ .01 o ¢ .001
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