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— Abstract —

I nfluences of Job Stressors on Psychosocial Well-being,
Fatigue and Sleep Sufficiency among Firefighters

Kun-Hyung Kim, Jung-Won Kim, Sung-Hoon Kim

Department of Occupational and Environmental Medicine, Pusan Paik Hospital, Inje University

Objectives: To measure the job stressors and stress responses among firefighters.

M ethods: We created a structured, self-reported questionnaire about job stressors using Karasek’ s Job
Content Questionnaire (JCQ), psychosocial stress using Psychosocial Well-being Index, Short Form
(PWI-SF) and fatigue using Multidimensional Fatigue Scale (MFS). The questionnaire also included
sociodemographic data, job-related factors, and health-related behaviors. We collected questionnaires
from 104 male firefighters, 35 male emergency medical service (EMS) rescuers and 28 male administra-
torsin three different municipal fire departmentsin Busan from September 23 to October 2, 2003.

Chi-sguare test and multiple logistic regression analysis were used to examine the job stressors using
SPSS (10.0). The statistical significance level was 0.05.

Results: Both PWI-SF and MFS scores increased in the order of EM S rescuers, firefighters and admin-
istrators. Using multiple logistic regression analysis, sleep insufficiency showed statistically significant
effects on both PWI-SF (OR=5.19, 95% Cl=2.14~12.57) and MFS (OR=2.13, 95% CI|=1.02~4.46).
Alcohal drinking (OR=0.28, 95% CI=0.10~0.75) had a protective effect on MFS. The odds ratios in job
loss and shiftwork were 3.44 (95% Cl=1.25~9.42) and 8.69 (95% Cl=2.87~26.36) on MFS. Monthly
income showed a statistically significant effect on both MFS (OR=5.09, 95% Cl=1.34~19.41) and sleep
sufficiency (OR=7.27, 95% CI=1.62~32.61). However, there was no statistical significance among the
JCQ items on either PWI-SF or MFS.

Conclusions: Firefighters in this study had potential psychosocial stress and moderate level of fatigue
scale. As a causal factor for these outcomes, sleep insufficiency and job loss, lower monthly income and
shiftwork were statistically significantly, which confirm the need for countermeasures to ensure optimal
sleep time and to raise monthly income. Further follow-up study using more in-depth interview is also
required to identify the effects of both alcohol consumption and job loss.
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Aol e 71 FA(Skill discretion, 6%3), <A
A% A (Decision authority, 3%%), ZAFALA
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Table 1. General characteristics of the study population

(Mean+SD)
Characteristics Number (%)
Age (year) <40 116 (69.5)
>40 51 (30.5)
Marital status unmarried 33(19.8)
married 134 (80.2)
Educational status high school degree 71 (42.5)
college degree 96 (57.5)
Smoking smoker 79 (47.3)
nonsmoker 88 (57.7)
Alcohol Drinking >1 139 (83.2)
(time/week) none 28 (16.8)
Exercise >1 107 (64.1)
(frequency/week) none 60 (35.9)
Hobby yes 107 (64.1)
no 60 (35.9)
Subjective sleep not enough 111 (66.5)
sufficiency enough 56 (33.5)
Job types administrators 28 (13.8)
firefighters 104 (62.3)
EMS* rescuers 35(21.0)

* : EMS = emergency medical service
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Table 2. Comparisons of PWI-SF and MFS levels among the job types (Mean+SD)
Variables Job types
Scde Firefighters EMS* rescuers Administrators Total
(min, max) (n=104) (n=35) (n=28) (n=167)
PWI-SF 224+ 71 234+ 78 212+ 65 224+ 71
(0,54)
MFS-F12" 343+ 80 368+ 7.7 316+ 74 344+ 79
(8, 56)
MFS-F29 26.7+ 6.0 27.8+ 4.3 24.6+ 4.7 26.5+ 56
(6, 42)
MFS-F3? 213+ 50 20+ 40 209+ 35 21.3+ 46
(5,35
MFStotal ' 82.2+17.3 86.6+13.4 77.0+14.0 82.3+16.2
(19, 133)
a) Global fatigue
b) Daily dysfunctioning
¢) Situational fatigue
* . EM S=emergency medical service
T: p<0.05, analysis by Kruskal-Wallis test
Table 3. Relationships between PWI-SF and general characteristics Number (%)
PWI-SF Univariate Multivariate*
Characteristics (Fr'lflsf‘;) (r']-fi"’lg) OR 95% Cl OR 95% Cl
Age (year)
<40 46 (80.7) 70 (63.6) 2.39 1.11~5.13 185 0.83~4.15
>40 11 (19.3) 40 (36.4) 1.00 1.00
Marital status
unmarried 12 (21.0) 21 (19.1) 1.13 0.51~2.50
married 45 (79.0) 89 (80.9) 1.00
Educational status
< high school degree 21(35.8) 50 (45.5) 0.70 0.36~1.35
> college degree 36 (63.2) 60 (54.5) 1.00
Smoking
smoker 29 (50.9) 50 (45.5) 124 0.66~2.36
nonsmoker 28 (49.1) 60 (54.5) 1.00
Alcohol Drinking (time/week)
>1 45 (79.0) 94 (85.5) 0.64 0.28~1.46
none 12 (21.0) 16 (14.5) 1.00
Exercise (frequency/week)
>1 35 (61.4) 72 (65.5) 0.84 0.43~1.63
none 22 (38.6) 38 (34.5) 1.00
Hobby
yes 32 (56.1) 75 (68.2) 0.60 0.31~1.16
no 25 (43.9) 35(31.8) 1.00
Subjective sleep sufficiency
not enough 50 (87.7) 61 (55.4) 5.75 2.39~13.70 5.19 2.14~12.57
enough 7(12.3) 49 (44.6) 1.00 1.00

* : By the multivariate model (stepwise selection) including age and subjective sleep sufficiency
" Low group (PWI-SF score <26), high group (PWI-SF score > 27)
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Table 4. Relationships between PWI-SF and job characteristcs Number (%)

Characteristics PWI-SF Univariate Multivariate*

(Fr']flsh;) (r']-zoi"’lg) OR 95% Cl OR 95% Cl
Tenure (year)
>10 21(36.8) 52 (47.3) 1.00
5~10 24 (42.1) 32(29.1) 1.86 0.89~3.86 -
<5 12 (21.1) 26 (23.6) 114 0.49~2.68

Monthly income (10,000 won)

>300 6 (10.5) 24 (21.8) 1.00

200~300 42 (73.7) 73 (66.4) 2.3 0.87~6.08 -

<200 9(15.8) 13(11.8) 2.77 0.81~9.51
Average worktime (hour/week)

>72 44 (77.2) 85 (77.3) 1.00 0.46~2.13

<72 13(22.8) 25 (22.7) 1.00 )

Jco!
Decision latitude

high 30 (52.6) 58 (52.7) 1.00 0.53~1.89

low 27 (47.4) 52 (47.3) 1.00 )
Job demand

high 25 (43.9) 60 (54.4) 0.65 0.34~1.24

low 32(56.1) 50 (45.4) 1.00 )
Coworker support

high 25 (43.9) 60 (54.4) 0.65 0.34~1.24

low 32 (56.1) 50 (45.4) 1.00 ’
Supervisor support

high 31 (54.4) 63 (57.3) 0.89 0.47~1.69

low 26 (45.6) 47 (42.7) 1.00 )
Job loss

yes 10 (17.5) 16 (14.6) 1.25 0.53~2.97

no 47 ( 2.5) 94 (85.4) )
Job change

yes 24 (42.1) 41 (37.3) 1.22 0.64~2.35

no 33(52.9) 69 (62.7) 1.00 )
Shift work

yes 49 (42.1) 92 (83.6) 1.20 0.49~2.95

no 8(57.9) 18 (16.4) 1.00 )
Organizational downsizing

yes 43 (75.4) 80 (72.7) 1.15 0.55~2.40

no 14 (24.6) 30(27.3) 1.00 )
Job types

administrators 7(12.3) 21 (19.1) 1.00

firefighters 35 (61.4) 69 (62.7) 152 0.59~3.92 -

EMS rescuers 15 (26.3) 20(18.2) 2.25 0.76~6.67

* : By the multivariate model (stepwise selection) including age, subjective sleep sufficiency
"= Low group (PWI-SF score <26) and high group (PWI-SF score >27)
* : High and low group were divided by the median score for each JCQ category

236



4AHe 5 - L8 2UTFRe| MNFAEYAZ QT AF[AE[A AL D2E & +=HPE AT
2 o2 AEAY 2EY 2 22 AL HAou A fkem, #EH HAvALS He R #HHg)
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THAY FHZTZFo| AAESA o]E W] el oA SLE5EF] mE MEFSE 5~10d9>54d vlvt>10d =
A AAd S W FHERST AT ’\P?ZVFJ 2EHY A 7 goz =gty 109 X Hlele] Hdn|wEe
o] H)ZH] 5.19(95% CI=2.14~12.57)& 23t ZAog 2.841(95% CI=1.24~6.22), 5~10d<< 3.891(95%
YEehstH(Table 3). CI=1.83~7.98) =2 ¥2ZxE ¢ ®o] Husgct ¥
FYo] BE=E H2E AA =t 3009 o)l
4. Loty 54 3 AN Mo E MFS Hla] €49 2009 mwkE e 7ui(95% CI=2.01
~24.36), 200~3009+rd <+ 5.6W(95% CI=2.12
40t w|Rto] 40t o]/FR Tt ud27d o] < 3| ~14.70) 32 A7o] Eokon I APPE BHA
(95% CI=1.53~6.07) LE7ﬂ et A frelst G (p<0.01). F72A2 ZFrte] wlgkzto] vl 1.54)
A ¥ J2x 8 239 (OR=0.37, 95% g £2 JEEE Busiioy FAF F4d4L gl

CI=0.15~0.90). —’F—‘?i‘ﬂ FE A4S =2 YREE B AA, oy, FEE2Y Aol dEFE 2 wddF
1% o] 2.70(95% CI=1.41~5.32) ¥ =% & g o= 4F 9 ®Bel] =3 Aow Ueygt. ey
Axe O w& JREEE Hisiloy AR SR {9 HALZ offgto]l FAHCR FoeAHHOR=2.91,

Table 5. Relationships between MFS and general characteristics Number (%)
MFS Univariate Multivariate*
Characteristics gg‘;) (;gg(;) OR 95% Cl OR 95% Cl
Age (year)'
<40 70 (80.4) 46 (57.5) 3.04 1.53~6.07
>40 17 (19.5) 34 (42.5) 1.00
Marital status
unmarried 17 (19.5) 16 (20.0) 0.97 0.45~2.08 -
married 70 (80.5) 64 (80.0) 1.00
Educational status
< high school degree 34(39.1) 37 (46.3) 0.75 0.40~1.38 -
>college degree 53 (60.9) 43 (53.7) 1.00
Smoking
smoker 45 (51.7) 34 (42.5) 145 0.79~2.67 -
nonsmoker 42 (48.3) 46 (57.5) 1.00
Alcohol Drinking (time/week)
>1 67 (77.0) 72 (90.0) 0.37 0.15~0.90 0.28 0.10~0.75
none 20(23.0) 8(10.0) 1.00 1.00
Exercise (frequency/week)
>1 51 (58.6) 56 (70.0) 0.61 0.32~1.15 -
none 36 (41.4) 24 (30.0) 1.00
Hobby
yes 52 (59.8) 55 (68.8) 0.68 0.36~1.28 -
no 35(40.2) 25(31.2) 1.00
Subjective sleep sufficiency
not enough 67 (77.0) 44 (55.0) 274 1.41~5.32 213 1.02~4.46
enough 20(23.0) 36 (45.0) 1.00 1.00

* . By the multivariate model (stepwise selection) including age, alcohol drinking, subjective sleep sufficiency, tenure, monthly
income, job loss and job types

2 High and low group of MFS were divided by median of total MFS score

* : Variables not selected by stempwise selection in the multivariate model
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Table 6. Relationships between MFS and job characteristics Number (%)
MFS Univariate Multivariate*
Characteristics (Fr']'z%‘;) (;gg(;) OR 95% ClI OR 95% ClI
Tenure (year)'
>10 26 (29.9) 47 (58.7) 1.00
5~10 38 (43.7) 18(22.5) 3.82 1.83~7.98
<5 23(26.4) 15 (18.8) 2.77 1.24~6.22
Monthly income (10,000 won)*
>300 6(6.9) 24 (30.0) 1.00 1.00
200~300 67 (77.0) 48 (60.0) 5.58 2.12~14.70 4.90 1.74~13.84
<200 14 (16.1) 8(10.0) 7.00 2.01~24.36 5.09 1.34~19.41
Average worktime (hour/week)
>72 70 (80.5) 59 (73.7) 1.47 0.71~3.03 -
<72 17 (19.5) 21 (26.3) 1.00
Nelo}
Decision latitude
high 46 (52.9) 42 (52.5) 1.02 0.55~1.86 -
low 41 (47.) 38 (47.5) 1.00
Job demand
high 46 (52.9) 39 (48.8) 1.18 0.64~2.17 -
low 41 (47.1) 41 (51.3) 1.00
Coworker support
high 42 (48.3) 43 (53.8) 0.80 0.44~1.48 -
low 45 (51.7) 37 (46.3) 1.00
Supervisor support
high 47 (54.0) 47 (58.7) 0.83 0.45~1.52 -
low 40 (46.0) 33(41.3) 1.00
Job loss
yes 19 (21.8) 7(8.8) 2.91 1.15~7.37 3.44 1.25~9.42
no 68 (78.2) 73 (91.2) 1.00 1.00
Job change
yes 36 (41.4) 29 (36.3) 124 0.67~2.32 -
no 51 (58.6) 51 (63.7) 1.00
Shift work
yes 77 (88.5) 64 (80.0) 1.93 0.82~4.54 -
no 10 (11.5) 16 (20.0) 1.00
Organizational downsizing
yes 69 (79.3) 54 (67.5) 1.85 0.92~3.71 -
no 18 (20.7) 26 (32.5) 1.00
Job types*
administrators 10 (11.5) 18 (22.5) 1.00
firefighters 54 (62.1) 50 (62.5) 1.94 0.82~4.62
EMS rescuers 23 (26.4) 12 (15.0) 3.45 1.22~9.80

* : By the multivariate model (stepwise selection) including age, alcohol drinking, subjective sleep sufficiency, tenure, monthly
income, job loss and job types.

" - High and low group of MFS were divided by median of total MFS score

t: Test for trend, p<0.05

¥ : High and low group were divided by median of each JCQ score

I Variables not selected by stempwise selection in the multivariate model
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95% CI=1.15~7.37). 32 JCQY AF~EdH 281l n g (0OR=0.41, 95% CI=0.20~0.85)= 3= 75l
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(p=0.02) ¥4 tr] FFAAT FAHLRE Folgh Apo] A58 Adste], 2H5dg5E 109 23l st
& HITHOR=3.45, 95% CI=1.22~9.80)(Table 6) o} hdwnukt2 4.141(95% CI=1.59~10.44), 5~104
AY, SFHF, FEEES, 25dS, €9 3A4 T2 2.89(95% CI=1.29~5.91) ¢ FHEEZS 543}
A4, AF-FF el ohas £S5 A ¢ A3 & dom 5 HRE>5~10d>10d 23 ¢AE AES
F(0OR=0.28, 95% CI=0.10~0.75), FHE = HAHp<0.01). €5Ye] 455 FuiSs o §
(OR=2.13, 95% CI=1.02~4.46), ¥4 (200~300%F: o] AsINY. ¥4 2009H nvkre 3009HY o]
OR~4.90, 95% CI=1.74~13.84, 20075t OR=5.09, THT} 6.881(95% CI=1.83~24.93), 200~300%HdT
95% CI=1.34~19.41), ZAALZA(OR=3.44, 95% < 3.5H1(95% CI=1.55~8.22) | ®o] FHEEZS &
CI=1.25~9.42) |d9olA Az frolatA Yetst 2 Aol e AlE YEsTtH(p<0.01). %

(Table 5, 6). A ZRARE F T2A17E 23te] tzTe H]s| ?‘34
Zto] Wekom (OR=3.84, 95% CI=1.81~8.16).
FE & A5 o] FFE 9ol 7. GHH(95/
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40t) mRFE 400 ol ETH °F 264 (95% FE>ARG > PH e o7 o] HEF FEo] =
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. £%(0R=0.47, 95% CI=0. &

0.01), & oivl A & P FHES
&t BlAuE 2472 6.5 (95% CI=2.56

Table 7. Relationships between subjective sleep sufficiency and general characteristics Number (%)
Characteristics Subjective deep sufficiency Univariate Multivariate*
N‘Etninlci‘ﬁw E(rr‘gg%r)” OR 95% Cl OR 95% Cl
Age (year)'
<40 85 (76.6) 31(55.4) 2.64 1.33~5.24
>40 26 (23.4) 25 (44.6) 1.00
Marital status
unmarried 24 (21.6) 9(16.1) 144 0.62~3.35
married 87 (78.4) 47 (83.9) 1.00
Educational status
< high school degree 49 (44.1) 22 (39.3) 1.22 0.64~2.35
> college degree 62 (55.9) 34 (60.7) 1.00
Smoking
smoker 56 (50.5) 23(41.1) 1.46 0.76~2.80
nonsmoker 55 (49.5) 33(58.9) 1.00
Alcohol Drinking (time/week)
>1 89 (80.2) 50 (89.3) 0.49 0.19~1.28
none 22 (19.8) 6 (10.7) 1.00
Exercise (frequency/week)
>1 65 (58.6) 42 (75.0) 0.47 0.23~0.96 0.48 0.19~1.20
none 46 (41.4) 14 (25.0) 1.00 1.00
Hobby
yes 64 (57.7) 43 (76.8) 0.41 0.20~0.85 0.42 0.17~1.04
no 47 (42.3) 13(23.2) 1.00 1.00

* : By the multivariate model (stepwise selection) including age, exercise, hobby, tenure, average work time, monthly income and job types
. ‘Not enough group’ was selected by a question for subjective sleep insufficiency
¥ : Variables not selected by stempwise selection in the multivariate model
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Table 8. Relationships between subjective sleep sufficiency and job characteristics
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Number (%)

Characteristics Subjective sleep sufficiency Univariate Multivariate*
N‘Eﬁ”ﬂ%” '5(210:“596*)‘* OR 95% Cl OR 95% Cl
Tenure (year)'
>10 38(34.2) 35(62.5) 1.00
5~10 42 (37.8) 14 (25.0) 2.76 1.29~ 591
<5 31(27.9) 7(12.5) 4.08 1.59~10.44
Monthly income (10,000 won)*
>300 12(16.2) 18(32.2) 1.00 1.00
200~300 81(73.0) 34 (60.7) 357 1.55~8.22 3.05 1.17~7.95
<200 18(10.8) 4(71) 6.75 1.83~24.93 7.27 1.62~32.61
Average worktime (hour/week)
>72 95 (85.6) 34 (60.7) 3.84 1.81~8.16
<72 16 (14.4) 22(39.3) 1.00
Noo}
Decision latitude
high 56 (50.5) 32(57.1) 0.76 0.40~1.46 -
low 55 (49.5) 24 (42.9) 1.00
Job demand
high 61 (54.9) 24 (42.9) 1.63 0.85~3.11 -
low 50 (45.1) 32 (57.1) 1.00
Coworker support
high 52 (46.9) 33(58.9) 0.61 0.32~1.18 -
low 59 (53.1) 23(41.1) 1.00
Supervisor support
high 62 (55.9) 32(57.1) 0.95 0.50~1.82 -
low 49 (44.1) 24 (42.9) 1.00
Job loss
yes 16 (14.4) 10 (17.9) 0.78 0.33~1.84 -
no 95 (85.6) 46 (82.1) 1.00
Job change
yes 47 (42.3) 18(32.1) 155 0.79~3.05 -
no 64 (57.7) 38(67.9) 1.00
Shift work
yes 104 (93.7) 37(66.1) 7.63 2.98~19.62 8.69 2.87~26.36
no 7(6.3) 19(33.9) 1.00 1.00
Organizational downsizing
yes 80(72.1) 43 (76.8) 0.78 0.37~1.65 -
no 31(27.9) 13(23.2) 1.00
Job types'
administrators 8(72 20 (51.8) 1.00
firefighters 75 (67.6) 29 (35.7) 6.47 2.56~16.31
EMS rescuers 28(25.2) 7(12.5) 10.0 3.12~32.07

* : By the multivariate model (stepwise selection) including age, exercise, hobby, tenure, average work time, monthly income, job types.

' Test for trend, p<0.05

¥ . High and low group were divided by median of each JCQ score

. Variables not selected by stempwise selection in the multivariate model
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. ‘Not enough group’ was selected by a question for subjective sleep insufficiency.
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