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— Abstract —

Estimated Occupational Injury Rate and work Related Factors Based on
Data From the Fourth Korea National Health and Nutrition Examination Survey

Dal-Young Jung, Hwan-Cheol Kim, Jong-Han Leem, Shin-Goo Park,
Dong-Hoon Lee, Seung-Jun Lee, Gee-Woong Kim

Department of Occupational and Environmental Medicine, Inha University Hospital

Objectives: This study used representative national survey data of Korean workers to estimate the
occupational injury rate and to identify factors associated with occupational injuries.

Methods: We analyzed data from the fourth Korea National Health and Nutrition Examination Survey
conducted from 2007 to 2009 using the Complex Samples Frequencies procedure of the SPSS to estimate
the occupational injury rate. Complex Samples Logistic Regression was performed to calculate a nation-
ally representative odds ratios that reflects the likelihood of specific individua attributes and job charac-
teristics being associated with occupational injuries. We did this while controlling for relevant covariates.

Results: It was estimated that 3.5% of Korean workers have suffered at least one occupational injury
and 1.9% of full-time employed workers have suffered occupational injuries which required more than 4
days of absence during the year. After adjustment for confounding variables, the experience of occupa-
tional injuries was related to several job characteristics, including exposure to hazards such as: air pollu-
tants (OR=1.40; 95%CI: 1.05~1.85), noise (OR=1.31; 95%CI: 1.01~1.70), biological hazards (OR=1.60;
95%CIl: 1.13~2.28), a difficult physical environment (OR=1.79; 95%CI: 1.33~2.41), and difficult
ergonomic work (e.g. work involving awkward posture or heavy lifting) (OR=1.49; 95%Cl: 1.11~2.00).

Conclusions: Using national survey data from the Korea National Health and Nutrition Examination
Survey to estimate the occupational injury rate and to identify predictors of work-related injuries has sev-
eral advantages. Futhermore, these results suggest that a hazardous work environment is associated with
occupational injury.

Key Words: Occupational injury, Population, Risk factors, Occupation, Epidemiology
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Table 1. Characteristics of occupational injury for workers of 4th korea national health and nutrition examination survey
(KNHANES V) (2007-2009)

Unweighted Weighted
n n' %=+ SE'
All workers (n=10,062)
Any injury
No 9,336 21,180,559 92.5+0.3
Yes 726 1,713,324 75+0.3
Occupational injury
No 9,719 22,083,415 96.5+0.2
Yes 343 810,468 35+0.2
Sick leave use due to occupational injury
No 9,856 22,416,474 97.9+0.2
Yes 206 477,409 21+02
Sick leave use more than 4days due to occupational injury
No 9,898 22,508,567 98.3+0.2
Yes 164 385,316 1.7+0.2
In full time salary workers (n=4,740)
Occupational injury
No 4,574 11,687,883 96.2+0.3
Yes 343 461,146 3.8+0.3
Sick leave use more than 4days due to occupational injury
No 4,665 11,923,572 98.1+0.3
Yes 75 225,457 19+0.3
In occupational injury cases (n=343)
Injury frequency
1 336 798,550 98.5+0.6
2 6 9,728 1.2+0.6
3 1 2,190 0.3+0.3
Nature of injury
Traffic accident 137 364,873 45.0+29
Fall down 32 64,899 80+16
Slip down 49 95,566 11.8+20
Contusion 56 113,755 14.0+20
Laceration 10 17,174 21+0.7
Stab, amputation 16 45,053 56+16
Injury by machine 25 58,404 72+16
Burn 2 6,218 0.8+0.6
Poisoning 6 20,395 25+12
Others 10 24,130 3.0+1.0
Treatment type
Emergency room 66 174,972 21.6+29
Ambulatory care 157 346,850 42.8+3.1
Admission 116 278,437 34.4+31
Other care 4 10,209 1.3+0.6
Body part
Face 28 60,456 75+15
Neck 57 145,952 18.0+25
Spine & back 78 203,721 251+28
Thorax 22 42,484 52+13
Abdomen 5 20,257 25+12
Upper extremity 110 251,650 31.0+3.0
Skull & brain 20 39,259 48+12
Tooth 3 5,281 0.7+04
Lower extremity 83 187,425 23.1+2.7
Other body region 10 22,794 28+11
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Injury month
January
February
March
April
May
June
July
August
September
October
November
December

19 48,503 6.0+16
19 47,120 58+15
20 53,497 6.6+16
34 84,808 10.5+19
32 77,821 9.6+20
32 67,550 83+15
32 82,395 10.2+2.0
33 65,773 81+17
37 86,514 10.7+1.9
31 81,522 10.1+21
28 60,435 75116
26 54,531 6.7+14

*number of the 4th Korea National Health and Nutrition Examination Survey (KNHANES |V) participants per individual category,
T estimated number of the Korean workers per individual category, *standard error.
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Table 2. Estimated number of workers who experienced occupational injury by general characteristics

Unweighted Weighted
N* n' N* nt %=+ SE! p-value
Gender
Mae 5,429 243 14,166,111 637,382 45+0.3 <0.001
Female 4,633 100 8,727,772 173,085 2.0+0.2
Age (yr)
15-19 158 2 387,982 5,297 14+10
20-29 1,170 36 3,998,181 135,977 3.4+0.6 0.373
30-39 2,261 62 5,631,506 166,651 3.0+04
40-49 2,539 78 6,360,054 236,126 3.7+04
50-59 1,939 92 4,091,330 172,427 42+05
60-69 1,310 45 1,693,274 64,945 3.8+0.6
>70 685 28 731,555 29,044 40+0.9
Marital status
Married 7,527 265 16,313,101 589,251 3.6+0.3 0.118
Divorces, widowed 996 39 1,786,749 85,978 48+0.9
Never married 1,502 38 4,688,395 134,066 29+05
Household income per month (*10° KRW)
<1.20 2,279 88 3,895,407 149,524 3.8+05 0.079
1.20-2.49 2,480 102 5,906,910 258,293 44+05
2.50-3.79 2,511 64 6,191,486 181,692 29+04
>3.80 2,628 83 6,476,979 204,915 32+04
Education (yr)
<6 2,310 98 3,408,106 158,854 4.7+0.6 <0.001
7~9 1,259 50 2,628,548 110,598 42+0.7
10~12 3,506 133 9,085,893 364,530 40+04
>13 2,984 62 7,762,937 176,486 23+0.3
Smoking
Never 5,088 121 10,099,425 235,067 2.3+0.3 <0.001
Former 2,067 84 4,954,888 184,744 3.7+05
Current 2,844 136 7,673,255 384,634 5.0+05
Drinking frequency
<1 per month 3,837 117 7,494,764 231,060 3.1+0.3 0.005
1~4 per month 3,472 103 8,704,132 267,529 3.1+0.3
> 2 per week 2,746 123 6,673,223 311,879 47+05
Regular exercise
No 4,235 123 9,809,877 308,516 3.1+0.3 0.154
Yes 5,827 220 13,084,005 501,951 3.8+0.3
Sleep duration
6-8hr 7,977 262 18,520,338 635,554 34+0.2 0.409
<5hr 1,361 61 2,781,630 120,187 43+0.6
>%hr 718 20 1,577,919 54,727 35+09

*number of 4th Korea National Health and Nutrition Examination Survey (KNHANESIV) participants per individual category, "admin-
istrator number of the KNHANES IV participants who experienced occupational injury during past year per individual category, *estimat-
ed number of the Korean workers per individual category, *estimated number of the Korean workers who experienced occupational injury
during past year per individual category, 'standard error.

BoEAE 3.5%, AU ndFe 3.9%. FEL 4. ZF2E0| ME AT &
ST 2.5%7F A E3S AEs ey A4
o= o3 Aole ot 1 9 25, ¢
Aol A o] -8/ delel nhE

Aol 7k $A1eH(Table 3).
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Table 3. Estimated number of workers who experienced occupational injury by work-related factors
Unweighted Weighted
N* n' N* nt %=+ SE! p-value
Employment status
Salary worker 5,787 182 14,702,685 508,915 35+0.3 0.332
Self employed 3,514 143 7,047,432 274,179 3.9+04
Unpaied family worker 744 18 1,113,798 27,374 25+0.8
Occupation
Professional, manager, and administrator 1,885 39 4,924,971 103,085 21+04 <0.001
Clerk 1,214 28 3,148,985 86,488 27+05
Sdles and service worker 2,152 55 5,209,219 158,287 3.0+05
Agricultural and fishery worker 1,632 71 1,926,306 81,886 4.3+0.6
Plant and machine operator 1,582 97 4,282,425 264,747 6.2+0.7
Manual worker 1,518 50 3,166,561 111,105 35+05
Industry
Agriculture, fisheries and mining 2,069 87 2,797,855 113,826 4.1+05 0.038
Manufacturing 1,361 52 3,573,058 152,563 4.3+0.6
Construction 578 32 1,578,675 77,931 49+0.9
Services 5,942 169 14,628,483 457,729 3.1+0.3
Worktime (hr/week)
<40 4,242 111 9,333,364 261,822 2.8+0.3 0.021
41-59 3,315 121 7,825,004 303,787 3.9+04
>60 2,505 111 5,735,515 244,859 43+04
Work schedule
Day work 8,194 287 18,166,611 670,458 3.7+£0.2 0.151
Shift work 1,815 53 4,625,865 135,190 29+04
Working hours
Full time 8,379 317 19,125,763 750,442 3.9+0.2 <0.001
Part time 1,644 25 3,695,453 58,824 16+04
Employment status (in salary worker)
Regular 3,853 126 10,034,631 355,585 35+0.3 0.488
Temporary 1,111 24 2,707,964 76,831 2.8+0.6
Daily 775 30 1,832,016 73,173 4.0+0.8

*number of 4th Korea National Health and Nutrition Examination Survey (KNHANESIV) participants per individual category, 'admin-
istrator number of the KNHANES IV participants who experienced occupational injury during past year per individual category, *estimat-
ed number of the Korean workers per individual category, ‘estimated number of the Korean workers who experienced occupational injury
during past year per individual category, 'standard error.

E7(3.3%)° vlgl A5F &4 P EC] ol =3k Bt} 47 £ AEEC] FrolsAl E=3keH (p<0.001)
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5ol =EEE T(4.7%)°] Bl=ET(2.7%)0l Hl & o Yol wria SH3 FolM 4.7%% N2T(2.7%) 2t
23 £ AdEC] Fs EH(p<0.001). Adg HFY &4 o AFstH(pd0.001). ¢A, dA 2
7Y AE g2E F(5.1%)°l 2¥8A & T To} #Ad A8 Ael A gcle] wE ARt 4 A8
(3.0%) Bt 74 &2 o 4d3om(pd0.001) s} HwehH, =87 A vlg] 230 A9 4 wet
A 7154 &2 7teidol e ©(4.6% W I =7 F(4.9%)°] HERTF(3.4%)Hu 45 &4
3.3%. p=0.025), &g =2¥& ©(5.4% W 3.3%. BEEo] B ooy AANCRE Fosttt
p<0.001), &g 29dd =& #(5.4% U (p=0.052). 1 ¢ qF-=Fo] Wol ARt 7w Ut
3.3%, p=0.004)°] 1%A] ¢4& T(HxT)ET} Oé”” T, AR ol AT Agto|ut dFgEe] AL
&3 AP EC] FeAl ESdth aEla dddez & T, S w718 dallok st TellA dizatel HlE o
ot B4 o}ﬂ g AAsAY o] Y@sta Aba %}%l 74 &4 s

Eo| 3
7Ferdel sitta 9 wolA 5.4%% T (2.3%) oJgk Aol = of At (Table 4
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Table 4. Estimated number of workers who experienced occupational injury by work environment

o A5

JARSEES

—H=2

&3 73?}2301 1.6144

F 402 olg 2R3

= 1.40095% CI: 1.01

60A12E old %To}—é & 1.55(95% CI:
1.13~2.1D)¢] H=uE vepie,

SEAZATL A

<227 2.53(95%CI: 1.58~

Unweighted Weighted
N* n' NY n' %+ SE! p-value

Chemical agent exposure
No 7,796 229 18,979,269 620,764 3.3+0.2 0.002
Yes 2,234 113 3,854,948 188,501 49+05

Air pollutant exposure
No 5,698 142 13,240,563 356,859 27+0.3 <0.001
Yes 4,332 200 9,595,178 452,406 47+04

Dangerous tool/machine exposure
No 7,409 202 16,951,265 508,394 3.0+0.2 <0.001
Yes 2,615 139 5,869,003 297,587 5.1+05

Inflammabl es/electric shock exposure
No 8,545 267 19,266,873 644,947 3.3+0.2 0.025
Yes 1,479 75 3,550,477 164,319 46+0.6

Noise exposure
No 6,727 183 15,094,390 451,849 3.0+0.2 <0.001
Yes 3,302 159 7,732,567 357,416 46+04

Biological exposure
No 9,043 286 20,605,483 689,167 33+02 0.004
Yes 985 56 2,225,012 120,098 5.4+0.9

Difficult physical environment
Low 6,090 130 13,801,559 317,728 23+0.2 <0.001
High 3,972 213 9,092,324 492,740 54+04

Difficult ergonomic work
Low 5,506 133 13,196,117 354,247 27+03 <0.001
High 4,556 210 9,697,766 456,221 47+04

Psychological demand
Low 5,972 186 14,025,737 464,211 3.3+03 0.178
High 4,054 156 8,804,907 345,055 39+03

Insufficient decision latitude
Low 7,614 266 17,309,539 619,471 3.6+0.2 0.787
High 2,414 76 5,518,695 189,795 34+04

Lack of reward
Low 9,019 298 20,466,840 691,077 34+0.2 0.052
High 916 40 2,188,196 107,278 49+0.9

Emotional |abor
Low 6,415 206 14,292,929 475,125 3.3+0.3 0.199
High 3,616 136 8,544,520 334,140 39+04

*number of 4th Korea National Health and Nutrition Examination Survey (KNHANES 1V) participants per individua category,
administrator number of the KNHANES 1V participants who experienced occupational injury during past year per individual category, '

estimated number of the Korean workers per individual category, ‘estimated number of the Korean workers who experienced occupa-

tional injury during past year per individua category, 'standard error.
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Hod 5 dRA &N HYE
4.02)9] H|zHE BAtH(Table 5). A, A, FE ZFARIA L vAHlE SAA
7t WS Ao RS thie A AES RN F /go] AlbAtHTable 5).
e ool mal 1.929(95%CI: 1.32~2.80), WS4
ol 1’4%501*(}01 ol vlE nES 1.62v(95%CI: 6. AFL 4T ZREADo| pEy
1.06~2.46), 2% 2.16M(95%CI: 1.26~3.73) ¢
T4 &% 980l stttk SFAIAZE AMAIR] ol oEF RAAESAEA A3, dAA ZHote A

vl ALAQ 2227 2.13(95%CI: 1.28~3.56)¢] A 5}6}%@(01%:1.52: 95% CI=1.16~1.99), 7124
HIZbIE BT O 9] Zb d¥dE a5 §9. 55 £4(0R=1.79: 95% CI=1.37~2.33), 18 717 - 7]

Table 5. Associations between general characteristics, work related factors and occupational injury

Unadjusted Adjusted*
OR' 95%ClI* OR' 95%CI*

Gender

Female 1.00 - 1.00 -

Mae 233 1.76-3.09 192 1.32-2.80
Household  income per month(* 10° KRW)

>3.80 1.00 - 1.00 -

2.50-3.79 0.93 0.64-1.35 0.77 0.53-1.13

1.20-2.49 1.40 1.00-1.96 1.07 0.75-1.52

<1.20 122 0.83-1.80 0.89 0.55-1.43
Education(yr)

>13 1.00 - 1.00

10-12 1.80 1.29-251 1.62 1.06-2.46

7-9 1.89 1.23-2.89 1.62 0.97-2.70

<6 2.10 1.45-3.05 2.16 1.26-3.73
Smoking

Never 1.00 - 1.00 -

Former 1.63 1.14-2.31 1.00 0.66-1.51

Current 222 1.64-2.30 131 0.88-1.94
Drinking frequency

<1 per month 1.00 1.00 -

1-4 per month 1.00 0.74-1.34 0.88 0.64-1.22

> 2 per week 154 1.13-211 1.04 0.72-1.50
Occupation

Professional, manager and administrator 1.00 - 1.00 -

Clerk 132 0.77-2.28 1.16 0.66-2.04

Sales and service worker 147 0.90-2.38 1.28 0.72-2.29

Agricultural and fishery worker 2.08 1.30-3.30 0.98 0.44-2.19

Plant and machine operator 3.08 2.00-4.75 1.73 0.99-3.00

Manual worker 1.70 1.07-2.72 1.30 0.72-2.36
Industry

Services 1.00 - 1.00 -

Agriculture, fisheries and mining 131 0.95-1.81 134 0.70-2.58

Manufacturing 1.38 0.98-1.94 1.07 0.73-1.58

Construction 161 1.06-2.44 1.06 0.68-1.65
Worktime(hr/week)

<40 1.00 - 1.00 -

41-59 1.40 1.01-1.93 114 0.80-1.61

>60 155 113-211 1.08 0.77-1.53
Working hours

Part time 1.00 1.00 -

Full time 253 1.58-4.02 213 1.28-3.56

*adjusted for each variable in the table, Todds ratio, *95% confidence interval.
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A(OR=1.73: 95%CI=1.33~2.25), Al - A7 % ] AEAE A 2FEAd e drd &8 4 v
(OR=1.40: 95%CI=1.04~1.88), »E(OR:1.57’ H= BAHCR folsiAl= &t
95%CI=1.22~2.02), #&3F4 2<2A(OR=1.65: AP 233 B4 Sle Aew getd A, 74
95%CI=1.17~2.33)°ll =Z&¥+= wo| Hk=Zato Hl3| BHrS, W5TE, FA FFRE, FEETARE 2
A £ 4P Aol w3t @, ddider 2 FAIZEA e B opi s =AY BA A &
A7 BAsa 2 A AY Lol Hdeta Al 7 712AEA(OR=1.40: 95%CI=1.05~1.85), &+
& 7bsAdol dvka e wo] 2.43u1(95%CI: 1.87~ (OR=1.31; 95%CI=1.01~1.70), /‘g%fi}@ 99l
3.17), &g AR AR AV sEFEs EAY (OR~1.60: 95%CI=1.13~2.28)°ll &%+ w9 4+
%715 Lol Brta &gk o] 1.7941(95%CI: 1.38~ & £ A7 vAplE sAR R vaéOl A= AT
2.33) izl vla] g7+ &8 Aol w8k 1 9 sk, AR@ 719 - 71AL S - A715 A =2
AvLTE AAE Ae BAYAR s @ 2ol 9 &8 49 viae g e
Table 6. Associations between work environment and occupational injury
Unadjusted Adjusted*
OR' 95%Cl * OR' 95%CI*
Chemical agent exposure
No 1.00
Yes 152 1.16-1.99 123 0.92-1.64
Air pollutant exposure
No 1.00
Yes 1.79 1.37-2.33 1.40 1.05-1.85
Dangerous tool/machine exposure
No 1.00
Yes 173 1.33-2.25 121 0.91-1.61
Inflammabl es/el ectric shock exposure
No 1.00
Yes 1.40 1.04-1.88 118 0.86-1.60
Noise exposure
No 1.00
Yes 157 1.22-2.02 131 1.01-1.70
Biological exposure
No 1.00
Yes 1.65 1.17-2.33 1.60 1.13-2.28
Difficult physical environment
Low 1.00
High 243 1.87-3.17 1.79 1.33-241
Difficult ergonomic work
Low 1.00
High 1.79 1.38-2.33 1.49 1.11-2.00
Psychological demand
Low 1.00
High 1.19 0.92-1.54 1.09 0.84-1.42
Insufficient decision latitude
Low 1.00
High 0.96 0.71-1.29 1.00 0.73-1.36
Lack of reward
Low 1.00
High 148 0.99-2.19 1.30 0.86-1.94
Emotional 1abor
Low 1.00
High 118 0.92-1.53 119 0.92-1.55

*adjusted for gender, household income per month, educational level, smoking, drinking frequency, worktime per week, and working
hours, Toddsratio, 95% confidence interval.
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