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Investigation of Effect Musculoskeletal Symptoms and Job Stress
on Personal, Job and Health Care Characteristic of Firefighter
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Abstract : The purpose of this study is to analyze the effects of personal, job, and health care characteristics of firefighters on
musculoskeletal disorders (MSDs) and job stress. This survey was participated 591 firefighters in jeonnam and Busan city. The
survey consisted of 1) personal, job, and health care characteristics measurement, 2) job stress measurement (KOSS, Korean
Occupational Stress Scale), 3) musculoskeletal disorders symptoms mesurement. The analysis of the data was using SAS 9.1 Ver.
The statistics analysis was performed the frequency, percentage, average, and standard deviation for each survey item. The Chi
square analysis was performed to analyzed the effects of personal, job, and health care characteristics on MSDs and job stress.
According to the results of the study on musculoskeletal disorders symptoms, 49.6% of the subjects perceived pain related to
musculoskeletal diseases. The total score for job stress was 51.6 (SD 12.9), which was the highest 50% when compared to the Korean
job stress standard (male). Age, department, work experience, working type, position, and sleeping time were found to affect
musculoskeletal disorders and job stress.
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Table 1. Personal Characteristic of firefighter

Characteristic Division Frequency %
20-30 86 14.6
31-40 240 40.6

Age (Year)
41-50 199 33.7
over 51 66 11.2
Yes 410 69.4
Marital status No 173 29.3
Etc. 8 1.4
High school 14 24
College 255 43.1

Education
Bachelors 307 51.9
Graduate 15 2.5
Yes 195 33.0

Religious status

No 396 67.0

O 41~50417} 33.7%, 304 ©]5}7} 14.6%, 514 oJA¢
o] 11.2%% Yetlth ZAFNIAL 5 7]&0] 69.4%0]
QL Ul E 29.3%, 7|ef 1.4%2 et e 1%
ghil &) 2.4%, ATtiet Yol 43.1%, st &
Yol 51.9%0]%lem et &Y 2.5%E HeEbWTh
AA AR 5 Tt gle ATFee] vle
67.0%%= UEFHTHTable 1).

ZAF AL A REAS A EE, SRR 9 A
7t 61.8%, AFAAT} 9.3%, LR2TLIA 9.1%,
TEH 6.3%0] k. A= o] 293%E 7Y W
Qrom, AHFAF 23.9%, AHFW 21.7%, AN 20.3%,
AU 32% 8|3 AL 1.7%0]9ith ks Hit
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2] ot F 5742 138(SD 100)70Y o] ict F
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82.7%= 7P Woka 2mt] 5.9%, H|moi(ZE7HIE)
10.0%, “L2jal vjmdj(eRrkEF)7t 1.4%E e
(Table 2).
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Table 2. Job Characteristic of firefighter

Characteristic Division Frequency %
Rescue & Emergency 54 9.1
Prevention 22 3.7
Civil complaint 15 25
Protection survey 22 3.7
Department Fire administration 55 9.3
Equipment 17 29
Emergeney soviees | 30| 618
Rescue 37 6.3
Etc. 4 0.7
Fire-fighter 141 239
Senior fireman 128 21.7
Job position Fire sergeant 173 29.3
Fire lieutenant 120 20.3
Fire captain 19 32
Fire chief 10 1.7
Less than 1 time 145 245
2~3 times 304 51.4
Mobilization number
3~5 times 90 152
over 6 times 52 8.8
Less than 5 months 85 14.4
6~10 months 54 9.1
11~15 months 153 25.9
16~20 months 54 9.1
(Q‘zf;‘t ev’sgffiﬁe) 21~25 months 46 78
26~30 months 40 6.8
31~35 months 14 24
36~40 months 29 49
More than 41 months 116 19.6
Less than 50 months 145 245
51~100 months 117 19.8
Work experience 101~150 months 65 11.0
(Total) 151200 months 74 125
201~250 months 90 15.2
Over 251 months 100 169
Less than 8 hours 182 30.8
Working hours 9~11 hours 169 28.6
12~16 hours 219 37.1
24 hours 21 3.6
Non shift(day) 59 10.0
. 2 shift 35 59
Working type 3 shift 489 82.7
Non shift(Night) 8 14
81



Table 3. Health care Characteristic of firefighter

Characteristic Division Frequency %
No 428 724
Smoking
Yes 163 27.6
Under 1 15 9.2
2~3 54 33.1
S“(‘g;‘crgwaggm 45 70 29
6~7 11 6.7
Over 7 13 8.0
No 253 42.8
Alcohol
Yes 338 572
Under 0.5 24 7.1
1 266 49.1
(F reqﬁiflgg;)\;/ ‘eek) 2 74 219
3 64 189
Over 4 10 3.0
Under 5 hour 41 6.9
Sleeping hour 6~7 hour 322 54.5
Over 8 hour 228 38.6
No 206 349
Exercise
Yes 385 65.1
Under 1 60 10.2
2~3 135 22.8
Exercise time 45 116 19.6
(Hour/Week) 6-7 133 25
89 67 113
Over 10 80 13.5
Respiratory 6 6.1
Circulatory 16 163
Digestive 5 5.1
Nervous 11 112
Disease experience Urinary 3 3.1
Endocrine 4 4.1
Musculoskeletal 47 48.0
Skin 3 3.1
Sensory 3 3.1
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Table 4. Musculoskeletal symptom by body part(%)

N S | AE |HHWF| W | LF
Pain perception 17.1 1246 | 6.1 | 119 | 324 | 78
Weak 58.0 | 458 | 55.6 | 65.7 | 36.8 | 43
Middle 32.0 | 458 | 33.3 | 229 | 484 | 21.7

Degree
Serious 60 | 69 | 56 57 | 10.5 | 652
Very serious | 40 | 14 | 56 | 57 | 42 | 87
Under 1 day | 280 | 222 | 222 | 343 | 13.7 | 87
lday~lweek | 52.0 | 47.2 | 389 | 28.6 | 56.8 | 34.8
Iweek~Imonth | 10.0 | 153 | 16.7 | 11.4 | 10.5 | 13.0

Period
Fmonth=6 | g0 | 45 [ 111 | 171 | 84 | 217

month
6 monthor |y 1111 | 111 | 86 | 105|217
more
6 months 240 | 194 | 222 | 17.1 | 263 | 174
2~3 month | 38.0 | 23.6 | 16.7 | 25.7 | 30.5 | 8.7
Frequency Month 120 | 16.7 | 5.6 | 143 | 16.8 | 26.1
Week 20.0 | 25.0 | 333 | 25.7 | 15.8 | 26.1
Day 60 | 153|222 | 17.1 | 10.5 | 21.7
Pain perception No 520|389 [ 333 | 514 | 484 | 261
during past

week Yes 48.0 | 61.1 | 66.7 | 48.6 | 51.6 | 73.9

*N: Neck, S: Shoulder, A/E: Arm/Elbow, H/W/F: Hand/Wrist/Finger, W:

Waist, L/F: Leg/Foot
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E}ﬂ/‘:“ ‘E‘Hﬂ 7P =A vEbte
2], o7 =& YERHTKTable 4).

F
b ANERS] ARAEd X fEt & 4

4= 51.6(SD 12.9)8< thebdic. sh ol s
EfﬂlA ATE A EY, ZRQ 6129t B84 31
(60.2)o] et a¢lo] 71 =& ABRAEYA A4S
Uit theo @ 2 ERE(52.3), BALS(50.3),
ARETHE9.9), ZAHA49.9), HAHLAH@53), A
XL“§K43 3) =2 YERT:

Choi et al?7} AHIE > W8-S Hko Aulprio
o= BN QA dae 2
2 EHEE W, F ArE £ o
ok 9] 50% olFS b ShR
A E21-83F A LS 0| T)

o2 4”

o8 Tl HARAEYA H2X (449} H]
WYL o, E Ao FARAEH A F Al A9

50% ol gl sigstalet. st G4 ArAEd s A
s v 2e, B2l 3 G A9 50% o)A
o dats velon, ARaqgs A9l 25% ol
AIE WERTh A5, dAEe ek A
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1o

7Hel F A5 B0 e L AAAS FoRTe
PAAE AR, AP’ = 46.582, p = 0.012), F-A]
(X? = 121934, p < 0.001), TEAZ(X? = 57494, p =
0.023), LEFEX? = 64.851, p = 0.048), FYX? =
52.348, p = 0.042), 18]31 S=HAIZHX? = 161.050, p <
0.001)0] FAH 2 {5k 2fo]5 UEHTHTable 6).

Table 5, Job stress level of firefighter based on Korean worker criteria

Present study Firefighter’ Korean worker’
frem Mean SD Mean 25% 50% 75% | Bottom 25% | Bottom 50% | High 50% High 25%
Physical environment 60.2 15.2 - - - - under 33.3 334444 44.5-55.5 High 66.7
Job requirement 61.2 183 53.8 40.0 533 66.7 under 33.3 41.7-50.0 50.1-58.3 High 58.4
Job instability 52.3 10.3 532 41.7 50.0 58.3 under 33.3 46.7-53.3 53.4-60.0 High 60.1
Relationship conflict 50.3 16.1 42.6 333 333 55.6 under 333 | under 33.3 33.4-50.0 High 50.1
Job instability 499 9.2 39.1 333 333 50.0 under 33.3 44.5-50.0 50.1-61.1 High 61.2
Organization system 499 10.3 56.0 41.7 58.3 66.7 under 33.3 42.9-52.3 52.4-61.9 High 62.0
Improper compensation 453 12.3 48.0 333 50.0 583 under 33.3 55.6-66.6 66.7-71.7 High 77.8
Work culture 433 11.3 475 333 50.0 583 under 33.3 33.441.6 41.7-50.0 High 50.1
Total 51.6 12.9 48.6 41.8 48.8 55.7 under 33.3 45.1-50.7 50.8-56.5 High 56.6
shRerM BtE| K|, M3 A4%, 2017 83



Table 6. The relationship between personal/job characteristic

and MSDs pain (%)

Characteristic Division MSDs Pain Total
No Yes

20 10.1 2.5 12.6

30 30.1 11.3 414

Age’ 40 235 11.5 35.0
Over 50 7.5 35 11.0
Total 71.2 28.0 100.0

Rescue & Emergency 6.5 2.6 9.1

Prevention 3.0 0.6 3.6

Civil complaint 2.0 0.4 2.5

Protection survey 35 0.6 4.1

Fire administration 7.7 2.8 10.4

Department” Equipment 23 11 35
Erf}g; e%%‘ylﬁ;‘egw &1 as | s | 63

Rescue 43 1.6 59

Etc. 0.3 0.3 0.6
Total 71.2 28.8 100.0

Under 1 year 184 8.4 26.8

Work 1~2 years 36.6 13.0 49.6
(cf’éfee;“éiirk 34 years 63 1.8 8.1
place)’ Over § years 9.9 5.7 155
Total 71.2 28.8 100.0

Non shift(day) 8.7 1.9 10.6

2 shift 3.0 24 54

Working type” 3 shift 59.2 24.4 83.6
Non shift(Night) 0.3 0.0 0.3
Total 71.2 28.8 100.0

Fire-fighter 21.1 5.5 26.6

Senior fireman 15.0 7.8 233

Fire sergeant 20.0 9.0 30.0

Job position” Fire lieutenant 12.6 5.8 18.5
Fire captain 2.0 0.5 2.5

Fire chief 0.5 0.2 0.7

Total 712 28.8 100.0

Under 5 hour 3.8 35 74

6~7 hours 38.1 16.5 54.6

Sleeping time” 8~9 hours 28.3 8.2 36.5
Over 10 hours 1.0 0.6 1.6

Total 712 28.8 100.0
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Table 7, The relationship between personal/job characteristic and job stress factors (%)

Job stress factors (%)

L P | B | romoon | M| ORI Cone! | Exessive | S g

20 1 1 0 1 0.5 2.9 1.9 14 9.7

30 24 1.9 0 11.1 33 39 14 39 39.6

Age 40 0.5 39 1.4 17 34 39 7.7 24 39.1

Over 50 2 0.2 0.8 53 0.9 1.1 3 04 11.6

Total 59 7 22 344 8.1 11.8 26.6 8.1 100.0

Under 1 year 1.5 15 0.5 87 34 53 3 1.9 27.7

Work 1~2 years 1.5 29 1 18 19 44 14.3 39 49.0

(Cel;p;‘iefés;k 3~4 years 15 0.7 02 33 05 0.6 24 13 6.8

place) Over 5 years 14 1.9 0.5 44 23 1.5 29 1 16.5

Total 59 7 22 344 8.1 11.8 22.6 8.1 100.0

Fire-fighter 1.7 22 0 5 1.7 39 6.1 2.8 233

Senior fireman 0.8 13 1.1 5 1.7 3.8 7 1.1 22.8

Fire sergeant 1.7 22 0.5 11.7 23 2.7 6.1 33 30.0

Job position Fire lieutenant 1.7 1.1 0.6 8.8 24 1.4 34 09 194

Fire captain 0 0 0 39 0 0 0 0 39

Fire chief 0 0.2 0 0 0 0 0 0 0.6

Total 59 7 22 344 8.1 11.8 22.6 8.1 100.0

Less than 1 time 1.1 0 0 22 0 0 0 0 32

2~3 times 3.8 59 1.6 274 54 113 19.9 43 79.6

Mobilization 3-5 times L1 05 0 27 22 0 11 27 102
number

over 6 times 0 0.5 0.5 22 0.5 0.5 1.6 1.1 7.0

Total 59 7.0 22 344 8.1 11.8 22.6 8.1 100.0
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Table 8. Comparison of musculoskeletal symptom by body
part in previous studies (%)

Present Hongs et Kim4 et Choi6 et Hong®® K1m2 Oet
study al.” al. al. al.

N 17.1 226 7.7 14.8 14.9 45.8

S 24.6 285 11.1 164 226 44.0
A/E 6.1 9.9 4.1 6.3 44 10.7
H/W/F 119 17.1 42 72 10.1 21.1
w 324 50.7 16.1 19.0 36.1 923
L/F 7.8 18.2 10.2 18.6 11.9 39.2

*N: Neck, S: Shoulder, A/E: Arm/Elbow, H/W/F: Hand/Wrist/Finger, W:
Waist, L/F: Leg/Foot
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