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— Abstract —

Relationship between Job Stress and Depressive Symptoms among Field Firefighters

Tae-Woo Kim, Kyoo Sang Kim, Yeon Soon Ahn?

Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency
Department of Occupational & Environmental Medicine, Dongguk University [Isan Hospital?

Objectives: To investigate the relationship between job stress and depressive symptoms among field
firefighters.

Methods: We carried out a survey of 17,457 field firefighters using the KOSS-24 (Korean
Occupational Stress Scales-24) and CES-D (Center for Epidemiological Studies-Depression Scale).

Results: The mean CES-D score was 12.29.6 and 19.2% of subjects had depressive symptoms. Job
insecurity (OR=2.70, 95% Cl=2.45~2.98) and lack of reward (OR=2.41, 95% Cl=2.18~2.65), occupa-
tional climate (OR=2.38, 95% CI=2.15~2.63) were strongly associated with depressive symptoms. Job
demand (OR=1.89, 95% CI=1.69~2.10), insufficient job control (OR=1.14, 95% Cl=1.03~1.25), inter-
personal conflict (OR=2.05, 95% CI=1.87~2.26) and organizational system (OR=1.83, 95%
Cl=1.66~2.02) were aso significantly associated with depressive symptoms. Alcohol dependence had a
stronger association than with normal subjects (OR=2.39, 95% CI=2.07~2.77).

Conclusions: In field firefighters, job stress factors and alcohol dependence were associated with
depressive symptoms. An intervention to reduce job stress and alcohol among field firefighters is needed
to reduce depression in this population.

Key Words: Job stress, Depressive symptoms, Firefighter, Alcohol dependence
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Table 1. General characteristics, health behavior, alcohol use disorder, past medical history, musculoskeletal symptom, work charac-
teristics and injury experience of study subjects

Depressive symptom N(%
Variables N % P ymp 06)

Negative Positive p-value
Sex <0.001
Mae 16,694 95.6 13534(81.1) 3160(18.9)
Female 763 44 578(75.8) 185(24.2)
Age (years) 0.03
<30 2028 11.6 1661(81.9) 367(18.1)
30-39 7723 442 6257(81.0) 1466(19.0)
40-49 6245 35.8 4964(79.5) 1281(20.5)
>50 1461 8.4 1230(84.2) 231(15.8)
Marital status <0.001
Married 14014 80.4 11401(81.4) 2613(18.6)
Single 3421 19.6 2696(78.8) 725(21.2)
Education <0.001
Middle or high school 6964 39.9 5729(82.3) 1235(17.7)
University 10493 60.1 8383(79.9) 2110(20.1)
Exercise (per week) <0.001
<1 5395 315 4109(76.2) 1286(23.8)
2 4118 24.0 3344(81.2) 774(18.8)
>3 7636 445 6435(84.3) 1201(15.7)
Smoking state 0.23
Non-smoker 8954 53.7 7306(81.6) 1648(18.4)
Ex-smoker 1320 7.9 1063(80.5) 257(19.5)
Smoker 6402 384 5157(80.6) 1245(19.4)
Smoking history (Pack-years) 0.10
0 8954 58.0 7306(81.6) 1648(18.4)
>0, <10 3159 204 2556(80.9) 603(19.1)
>10 3331 21.6 2662(79.9) 669(20.1)
AUDIT* <0.001
Normal 7884 45.2 6580(83.5) 1304(16.5)
Problem drinking 4045 23.2 3378(83.5) 667(16.5)
Alcohol abuse 3745 214 2988(79.8) 757(20.2)
Alcohol dependence 1783 10.2 1166(65.4) 617(34.6)
Past medical history <0.001
No 7580 62.6 6291(83.0) 1289(17.0)
Yes 4521 374 3556(78.7) 965(21.3)
Musculoskeletal symptom <0.001
Negative 12408 71.1 10358(83.5) 2050(16.5)
Positive 5079 289 3754(74.4) 1295(25.6)
Working period 0.17
<5 6030 345 4831(80.1) 1199(19.9)
5~15 6785 38.9 5497(81.0) 1288(19.0)
>15 4642 26.6 3784(81.5) 858(18.5)
Job class <0.001
Firefighter 4571 26.2 3680(80.5) 891(19.5)
Senior fire sergent 6070 34.8 4905(80.8) 1165(19.2)
Fire sergent 5412 311 4329(80.0) 1083(20.0)
Fire lieutenant or higher 1380 79 1175(85.1) 205(14.9)
Task <0.001
Firefighting 11092 63.5 8941(80.6) 2151(19.4)
Rescue 4315 24.7 3383(78.4) 932(21.6)
Emergency medical service 2050 11.8 1788(87.2) 262(12.8)
Injury experience <0.001
No 15263 87.4 12556(82.3) 2707(17.7)
Yes 2194 12.6 1556(70.9) 638(29.1)

*: Alcohol Use Disorder Identification Test.
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Table 2. Job stress score and including group for referent values of male and female
Sex
Mae Female
Mean (SD) Reference* Group' Mean (SD) Reference* Group'
Job demand 55.6(15.8) 50.1 3rd 61.9(17.1) 58.4 3rd
Insufficient job control 52.8(14.7) 50.1 3rd 48.8(13.8) 58.4 1st
Interpersonal conflict 40.4(14.5) 334 3rd 40.0(15.3) 334 3rd
Job insecurity 48.2(18.2) 50.1 2nd 43.2(17.8) 334 3rd
Organizational system 55.8(16.7) 50.1 3rd 56.0(15.8) 50.1 3rd
Lack of reward 50.2(16.6) 55.6 2nd 51.9(16.2) 55.6 2nd
Occupational climate 47.4(16.1) 417 3rd 49.7(17.1) 417 3rd
Total job stress 52.1( 9.6) 485 3rd 52.3( 9.4) 50.1 3rd

*: Mean of job stress score for 12,681 Korean workers®, ': Classification by classification reference values of occupational stress
from 12,681 Korean workers'®: 1st quartile(<25% of reference value by sex), 2nd quartile(25-<50%), 3rd quartile(50-<75%) and 4th
qualtile( > 75%), see Methods section for details about reference values.

Table 3. Relationship between job stress and depressive symptom

Depressive symptom N(%)

Job stress N %
Negative Positive p-vaue
Job demand <0.001
Low risk 6080 36.4 5342(87.9) 738(12.1)
High risk 10614 63.6 8192(77.2) 2422(22.8)
Insufficient job control <0.001
Low risk 9048 54.2 7434(82.2) 1614(17.8)
High risk 7646 45.8 6100(79.8) 1546(20.2)
Interpersonal conflict <0.001
Low risk 9950 59.6 8564(86.1) 1386(13.9)
High risk 6744 40.4 4970(73.7) 1774(26.3)
Job insecurity <0.001
Low risk 12109 725 10450(86.3) 1659(13.7)
High risk 4585 275 3084(67.3) 1501(32.7)
Organizational system <0.001
Low risk 7979 47.8 6918(86.7) 1061(13.3)
High risk 8715 52.2 6616(75.9) 2099(24.1)
Lack of reward <0.001
Low risk 12102 725 10354(85.6) 1748(14.4)
High risk 4592 275 3180(69.3) 1412(30.7)
Occupationa climate <0.001
Low risk 8151 48.8 7239(88.8) 912(11.2)
High risk 8543 51.2 6295(73.7) 2248(26.3)
Total job stress <0.001
Low risk 6022 36.1 5547(92.1) 475( 7.9)
High risk 10672 63.9 7987(74.8) 2685(25.2)
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95% CI=1.25~1.77), 7% ¥+ (OR=1.45, 95%
CI=1.19~1.76), A3z 4R (OR-1.48, 95% CI=1.30~
1.68)°] frelg #ddS H3lth(Table 4).

7. AR AER AL} 22 Sato| chHEE 9l CiEt
EX|AE 37EN
AR ~EY A9 8 S G ZA|2E AR
Ao A B8]z8] (Odds ratio, OR)®t 95% A= F+7t
(Confidence interval, CI)& T3t &AFEe

(OR=2.14, 95% CI=1.96~2.34), #%A-&(0OR=1.17,
95% CI=1.08~1.26), ¥A25(0OR=2.21, 95% CI=2.04
~2.39), AFE<E(OR=3.07, 95% CI=2.83~3.32),
ZAAA(OR=2.07, 95% CI=1.91~2.24), B3F24
(OR=2.63, 95% CI=2.43~2.85), #74Z3}(OR=2.84,

Table 4. Univariate and multivariate logistic regression analyses of factors affecting depressive symptom

. Univariate Multivariate*
Variables
OR' 95% CI'* OR' 95% CI'*
Sex (female/male) 1.37 1.16-1.63 1.45 1.16-1.82
Marital status (single/married) 117 1.07-1.29 1.30 1.14-1.49
Education (middle or high school/University) 117 1.08-1.26 1.08 0.97-1.20
Exercise (per week)
<1 1.68 1.54-1.83 1.45 1.30-1.61
2 124 1.12-1.37 112 0.98-1.26
>3 1.00 1.00
AUDIT?
Normal 1.00 1.00
Problem drinking 1.00 0.90-1.10 1.07 0.95-1.22
Alcohol abuse 1.28 1.16-1.41 1.26 1.11-1.43
Alcohol dependence 2.67 2.38-2.99 2.39 2.07-2.77
Past medical history (no/yes) 135 1.23-1.47 1.06 0.96-1.18
Musculoskeletal symptom (negative/positive) 174 1.61-1.89 1.33 1.20-1.48
Job class
Firefighter 1.39 1.18-1.64 0.86 0.68-1.08
Senior fire sergent 1.36 1.16-1.60 0.90 0.73-1.10
Fire sergent 1.43 1.22-1.69 110 0.89-1.35
Fire lieutenant or higher 1 1.00
Task
Firefighting 164 1.43-1.89 1.49 1.25-1.77
Rescue 1.88 1.62-2.18 145 1.19-1.76
Emergency medical service 1.00 1.00
Injury experience (nolyes) 190 1.72-2.10 1.48 1.30-1.68
Total job stress (low risk/high risk) 3.92 3.54-4.35 3.22 2.85-3.64

*: adjusted by sex, age, marital status, education, exercise, AUDIT, past medical history, musculoskeletal symptom, job class, task
and injury experience, ': Oddsratio, *: Confidence interval, *: Alcohol Use Disorder Identification Test.
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Table5. Univariate and multivariate logistic regression analyses of job stress factors for depressive symptom

Variables Univariate Multivariate*
OR' 95% CI* OR' 95% CI'*

Job demand

Low risk 1.00 1.00

High risk 214 1.96-2.34 1.89 1.69-2.10
Insufficient job control

Low risk 1.00 1.00

High risk 117 1.08-1.26 114 1.03-1.25
Interpersonal conflict

Low risk 1.00 1.00

High risk 221 2.04-2.39 2.05 1.87-2.26
Job insecurity

Low risk 1.00 1.00

High risk 3.07 2.83-3.32 2.70 2.45-2.98
Organizational system

Low risk 1.00 1.00

High risk 2.07 1.91-2.24 1.83 1.66-2.02
Lack of reward

Low risk 1.00 1.00

High risk 2.63 2.43-2.85 241 2.18-2.65
Occupational climate

Low risk 1.00 1.00

High risk 284 2.61-3.08 2.38 2.15-2.63

*: adjusted by sex, age, marital status, education, exercise, alcohol use disorder identification test(AUDIT), past medical history,

musculoskeletal symptom, job class, task and injury experience
': Oddsratio, *: Confidence interval.
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