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ABSTRACT

Objectives: Firefighters and police officers are exposed to various occupational hazards. No studies in Korea
have investigated the occurrence of cancer by type of cancer for the two occupations. This study aims to
investigate the risk of occurrences associated with types of cancers in firefighters and police officers.

Methods: Utilizing National Health Insurance(NHI) Claims data from 2006-2015, the study included 8,871,468
general workers, 25,001 firefighters, and 102,274 police officers. Using general workers as a control group,
we calculated the standardized incidence ratios(SIR) by types of cancer for firefighters and police officers.
After calculating the SIR for all subjects, the SIR was calculated by stratifying according to gender.

Results: SIR of colon cancer 1.38(95% Cl, 1.11-1.69), cancer of the liver and intrahepatic bile ducts 1.27(95%
Cl, 1.04-1.54), and 1.88(95% Cl, 1.28-2.65) bladder cancer were higher firefighters than general workers. SIR
of Lip, oral cavity, and pharynx 1.26(95% Cl, 1.07-1.47), Stomach 1.14(95% Cl, 1.06-1.23), colon 1.33(95% Cl,
1.21-1.46), liver and intrahepatic bile ducts 1.21(95% Cl, 1.10-1.32), pancreas 1.24(95% Cl, 1.02-1.49), other
skin 1.60(95% Cl, 1.26-2.00), bladder 1.27(95% Cl, 1.04-1.54), other urinary tract 1.46(95% Cl, 1.27-1.68),
other parts of central nervous system 1.68(95% Cl, 1.10-2.46) were higher police officers than general workers.

Conclusions: Both firefighters and police officers are exposed to various cancer occurrence risks, necessitating
the development of occupational medical protection measures to reduce risk exposure factors.

Key words: Cancer, Firefighter, NHI Claim data, Police officer, standardized incidence ratio
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Figure 1. Data flow chart
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Table 1. General characteristics

General workers Firefighters Police officers
Variable (N=8,871,468) (N=25,001) (N=102,274)

N'(%) Person-year N'(%) Person-year N'(%) Person-year

25-29  1,634,971(18.4) 15,976,272(18.3)  2,025(8.1) 20,157(8.1) 7,112(7.0) 71,009(7.0)
30-34  1,686,583(19.0) 16,540,241(19.0) 4,719(18.9)  47,056(18.9) 18,280(17.9) 182,363(17.9)
35-39  1,681,752(17.8) 15,576,274(17.9) 7,451(29.8)  74,197(29.9) 26,701(26.1) 265,982(26.2)
Age 40-44  1,304,804(14.7) 12,931,198(14.8)  5,037(20.1)  50,042(20.1) 19,012(18.6) 189,194(18.6)
45-49  1,161,833(13.1) 11,499,383(13.2)  3,012(12.0)  29,886(12.0) 13,613(13.3) 134,906(13.3)
50-54 776,985(8.8) 7,647,251(8.8) 2,008(8.0) 19,756(8.0)  13,5677(13.3) 133,725(13.2)

55-59 465,435(5.2) 4,533,051(5.2) 714(2.9) 7,007(2.8) 3,905(3.8) 38,234(3.8)

60-64 259,105(2.9) 2,487,673(2.9) 35(0.1) 345(0.1) 74(0.1) 716(0.1)

Gender Male 6,145,759(69.3)  60,208,419(69.1) 23,855(95.4) 237,006(95.4) 97,720(95.5) 970,680(95.5)

Female  2,725,709(30.7) 26,982,924(30.9)  1,146(4.6) 11,439(4.6) 4,554(4.5) 45,449(4.5)

"N : Number of samples
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Table 2. Standardized incidence ratio of firefighter and police officers compared to general workers

Disease

Firefighters

Police officers

Observed case

SIR(95% CI™)

Observed case

SIR(95% CI™)

All cancer (C00-C97)

Lip, oral cavity and pharynx (C00-C14)
Oesophagus (C15)

Stomach (C16)

Colon (C18)

Rectosigmoid junction, rectum (C19-C21)
Liver and intrahepatic bile ducts (C22)
Pancreas (C25)

Other digestive organs (C17, C23-C24, C26)
Larynx (C32)

Trachea, bronchus and lung (C33-C34)

Other respiratory and intrathoracic organ
(C30-C31, C37-C39)

Bone and articular cartilage (C40-C41)
Melanoma of skin (C43)

Other skin (C44)

Mesothelial and soft tissue (C45-C49)
Breast (C50)

Cervix uteri (C53)

Other and uncpecified parts of uterus (C54-C5b)

Female genital organs (C51-C52, C56-C58)
Prostate (C61)

Male genital organs (C60, C62-C63)
Bladder (C67)

Other urinary tract (C64-C66, C68)

Eye and adnexa (C69)

Brain (C71)

Other parts of central nervous system (C70, C72)

Hodgkin disease (C81)
Non-Hodgkin lymphoma (C82-C86)
Leukemia (C91-C95)

Lymphoid, hematopoietic and related tissue
(C88-C90, C96)

904
25
8
145
94
62
104
21
25

74

[

13
1"

25
16

6

1.00 (0.94-1.07)
0.87 (0.56-1.28)
1.30 (0.56-2.56)
1.11 (0.93-1.30)
1.38 (1.11-1.69)
1.17 (0.90-1.50)
1.27 (1.04-1.54)
1.13 (0.70-1.72)
1.30 (0.84-1.92)
0.38 (0.05-1.37)
1.25 (0.98-1.57)

1.64 (0.82-2.93)

1.58 (0.72-3.00)
t

1.28 (0.68-2.19)

1.08 (0.54-1.93)

1.88 (1.28-2.65)
1.31 (0.93-1.80)
+
0.89 (0.46-1.55)
T

+

1.20 (0.78-1.78)
1.25 (0.72-2.04)

0.81 (0.30-1.75)

3,935
164
19
708
436
274
470
1
108
26
320

41

33
18
75
55

106
198
9
73
26
10
108
65

46

0.97 (0.94-1.00)
1.26 (1.07-1.47)
0.59 (0.36-0.92)
1.14 (1.06-1.23)
1.33 (1.21-1.46)
1.09 (0.96-1.22)
1.21 (1.10-1.32)
1.24 (1.02-1.49)
1.16 (0.95-1.40)
0.97 (0.64-1.43)
1.10 (0.98-1.23)

1.38 (0.99-1.87)

1.33 (0.92-1.87)
1.22 (0.72-1.93)
1.60 (1.26-2.00)
1.22 (0.92-1.59)

1.27 (1.04-1.54)
1.46 (1.27-1.68)
1.56 (0.71-2.95)
1.24 (0.97-1.56)
1.68 (1.10-2.46)
1.40 (0.67-2.57)
1.17 (0.96-1.41)
1.18 (0.91-1.50)

1.33 (0.97-1.77)

"SIR : Standardized incidence ratio; “'Cl : Confidence interval; TThe frequency is five of less.
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Table 3. Standardized incidence ratio of firefighter and police officers compared to general workers by gender

T 24 247

Firefighters Police officers
Di Male Female Male Female
isease . . * .
Observed SIR Observed SIR Observed SIR Observed SIR
case  (95% CI") case (95% CI") case (95% CI") case  (95% CI")
_ 1.14 1.47 1.09 1.06
Al cancer (C00-C97) 89 oe-122 ® aomen 34 os-12 181 (090-1.29)
Lip, oral cavity and pharynx (C00-C14) 25 (0.6?.?13.38) T t 158 (1_110'_219_51) 6 (0.616.5331.93)
1.06 0.48
Oesophagus (C15) 8 (0.46-2.09) ! ! 9 (020-0.79) ' '
0.99 t t 1.02 + t
Stomach (C16) 3 (08a-1.17) '8 (0.94-1.10)
128 ; ; 122 : "
Colon (C18) 93 (1.04-1.57) 431 (1.11-1.35)
Rectosigmoid junction, rectum (C19-C21) 61 o 812.91838) U i 272 o 819'91013) U i
Liver and intrahepatic bile ducts (C22) 104 gbrgy t 89 ooies g
1.03 + + 117 . +
Pancreas (C25) 20 (0.63-1.59) T (096-141)
. ~ 1.23 . " 1.09 " N
Other digestive organs (C17, C23-C24, C26) 25 (0.79-1.81) 108 (0.89-1.31)
Larynx (C32) ! ! ! ! % osiriy | '
Trachea, bronchus and lung (C33-C34) " ooy t L
Other respiratory and intrathoracic organ 10 1.45 + + 40 1.30 + +
(C30-C31, C37-C39) (0.70-2.67) (0.93-1.77)
Bone and articular cartilage (C40-C41) 9 o 713'?:?03) U i 30 © 812—211 73) U T
Melanoma of skin (C43) U i f ' 18 © 714_215 98) ! !
Other skin (C44) 13 (0_613'_227,17) ! ! 3 (1_210'?13 @ '
. . B 1.15 + + 127 " T
Mesothelial and soft tissue (C45-C49) 1" (0.57-2.06) 54 (0.96-1.66)
~ B 1.48 _ _ 1.18
Breast (C50) 12 (0.76-2.58) 38 (0.83-1.61)
Cervix uteri (C53) - - U U - - 6 © 32._8‘?86)
Other and uncpecified parts of uterus _ B + + _ B 6 0.86
(C54-C5b) (0.31-1.86)
Female genital organs (C51-C52, C56-C58) - - U f - - 9 © 516—223 34)
1.31 ~ 1.15 B ~
Prostate (C61) 47 (0.96-1.74) 217 (1.01-1.31)
A . R . . B 0.82 _ :
Male genital organs (C60, C62-C63) 15 (0.46-1.35)
154 " R 1.04 t +
Bladder (C67) 82 (106217) 106 (0.85-1.26)
, . 113 " 1.25 . ;
Other urinary tract (C64-C66, C68) 39 (0.80-1.54) 197 (1.08-1.44)
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Table 3. Continued

Firefighters Police officers
Di Male Female Male Female
isease - - - -
Observed SIR Observed SIR Observed SIR Observed SIR
case (5% ClI") case (5% ClI") case  (95% CI")  case (95% CI")
t t t t 1.62 t t
Eye and adnexa (C69) 9 (0.74-3.08)
. 0.92 + + 1.21 + +
Brain (C71) 12 (048-161) 69 (0.94-1.59
Other parts of central nervous system + + + + %6 1.76 + +
(C70, C72) (1.15-2.58)
in di i i i i 1.16 i i
Hodgkin disease (C81) 9 (0.53-2.20)
Non-Hodgkin lymphoma (C82-C86) 24 112 t f 103 1.0/ t t
(0.72-1.67) (0.88-1.30)
: _ 1.15 + + 1.13 + +
Leukemia (C91-C95) 15 (0.64-1.90) 64 (0.87-1.45)
Lymphoid, hematopoietic and related tissue 6 0.79 + 4 1.24 + +
(C88-C90, C96) (0.29-1.72) (0.90-1.66)

"SIR : Standardized incidence ratio; “Cl : Confidence interval; TThe frequency is five of less.
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Marjerrison et al., 2022; Sritharan et al., 2022).

A, 2EY 22 2PIASY BF Ad, gddg,

rlo o,
st o it
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M) A7, AU, PAHs(polycyclic aromatic
hydrocarbons)®} 22 918 QQlE0] 9 WAzt A
o] QutHPaget-Bailly et al., 2012; Boulanger et
al., 2015; Paris et al., 2017; Jalilian et al., 2019).
TR AR A5 B4 olHE Edo =&
I QloH(Jalilian et al., 2019), F&oFY T3t ¢
A ATt 3 =2 5229 PAHsO| k251l AtHHu
et al., 2006; Harris et al., 2018). #5349 4L &
HERY SR JdolA & EAE] § =Sk
o AgPA1e] Axke}l ZQtH(Daniels et al., 2014;
Jalilian et al., 2019; Sritharan et al., 2022). tj&
mfAe] &2 U A fRlS SV AR
&4 JckBoffetta & Silverman, 2001). A&HFE-F
i} AEFEY 25 5T B0 Yoto] oA i
of &= Q= AYo|tHHarris et al., 2018;
Jalilian et al., 2019;). 91, 2749, gt 3%
A, A, 1A, 7] 5% 22 trled 9Es
Q53 THAo] w2 Zo7 Holy, oo wz} 4Hf
THYY ARTFYY g dEd &2 TAA]
7] S5t AAT 57| HS - 2Rgo] o]Foxof g

=
B AUZRA A9 SIRo| B AL FAT & U
ok 399 A Y& THYY FYT g¥aclos

e,
)
2
3o,
=
W
o
D
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o
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>
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A AAH AEHAR Il
of & 9 & AHZF o g2
(Smith et al., 2005).
At Fe Agdet AT JdolA &
QP Eo] o W APAe] ZAxkel ZttHHarris
et al., 2018; Sritharan et al., 2022). AREE9]
AT 723 k= of X[, FA A = AHE,
AEAST B Q)= RSS! PAH, PCB 2 ofeksh
5 50 LEHe EA4S HgoE Aoz A44H
HDoolan et al., 2014). APAF+ A3} of7HEFALS]
A FF ZFA| vlote] AEF Yol gk AEH|
270 o E9kom(Ma et al., 2015), AHALS] HL>-
OR7HLIE:, AEH AL} 7F4 T=o] It Wirth et al.,
2013; Rao et al., 2015). oF{FEF+= Hd APAIQH
Bt oflgt o A7 ATEE ERIT & I
ot oWt F = TARCY HIilAe} o] 3=
AAZA Edzo] Aytoa fxet, iR, et
AEAY, vl AdT} Aol Qs ZoZ Hily]
ATHIARC, 2019; Dun et al., 2020). ¥ A9 A7}
OﬂlﬂE /\tﬂ—_J_E! OJO H]—;}o]— 7:]11—_1_\3 0_]0 H]—Jé-t‘):}- ol
76t 2%t} 22 vk 74 &9 SIRO] =2 A&
QIst 2= 9lojr}.
HgsMFO] A5
THY, ARTEY 1F

At AP w5
Ao oA ot

dotr

APATFY] ks 99 4

sAHcE fofRt dus &

SAZF0] ofAot A LG4

] LA o] E Aert A2

Zlo] oA & StHCormier et al., 2006). AFA
v}

055

_La

FolA W Q1w wlstd 47] o WA ox
H7h 495 B A0 Uehta glon], orYEaE
o] w4 %o A2l AlAlo] 47 wEHE FFole

didet 4 ou(Jalilian et al.,
2019), 71 A X]—.O AAY wEg2e] =71 HAA 4

I 5 Qu9g TASES W 49 0 e Ee
Qg wigstel A&Ael BE 9 A9t wasict
JE ARFRA A9 Qe 2eA Feto] wshel
716t 1%gre] SIRo] e AL BT 4 Uiek. of
L ABIRAAY AR E44 2L ofgl ARE QY
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o] £X| g2 B 5 5ol {FYvigt dx= ojojd
2> QItHPelucchi et al., 2006; Rawla et al., 2019).
E35], 7199l A BE/CE /ML= A7t 4
ol It ¥ 5 1ol EIHE A9l A=
ZA5I 2 2(Sarin et al., 2020), o] gt FE3t =}
EE 71 B4E sh= Ao] Easit ookt v
AL A 9 Y ST 5 A JAAE Q] ©RolA
5ol Etotal ARSI ANEE
rFHAEY AF=Tt FovlsHA v, 54 /50
At W= 5 AIIAE Hel7] YT ko] "eTh
o7 mHET

ESE vl =9 2 EAYATA(National Institute
for Occupational Safety & Health, NIOSH)°lIA
Ao Agste dlole7 et ¢ m R, &, QieF
4 wWdgol AF=E JIVHIXIE Hivb ISl
(Lotz et al., 1995). ¥ A AAE= 7|eF S541
AN A E FYU|5HA =2 YAHE EA=T

0317] ]1__ o]—c‘g— o] 7]1:4. o]—Aé )\u].z 1_—_ o ”’@5}5’_ 3}1
of o] SolEiet folelol FHE WIS 4 UL

Row ApRET
022L% 6¥ IARCOIA 4 P%%
A& AsIeleH, S9%, W
S 2 76‘ oAU Altd o= Ay
of A7t At EcHDemers et al., 2022).
[ARCO|A &EFFHY AFH WA A7 ot
0 9% & S, AN, DAY, H3TAS,
9 BE & A+ AyoA= A
BRI R
A A A EOJJ_}__}O] 3= A4(Daniels et al., 2014;
Jalilian et al., 2019; Lee et al., 2020; Marjerrison
et al., 2022)°14 ¢ ¥F= AL AAlskL
= g =2 371489 FEBEE St ddE
ThA] gelgh " /o] L
g AEEUe] IorEd S5 ANEY A9
I TSt ANFRE A7l ARRE o] St
sk glos, @elet ohiet FYIHE 4BRY
4 AT EFET Tt g A% Qloh
(Han et al., 2018b; Lee et al., 2022). °o|&st A7
/\}7 o] A= 359 Jd9] T4lo] J7igte] wet
% 7S 23500 A9 4+ 8 4710 2
Ay f‘—b—]’ oM IS E Ho|g 9] +50] Q5
= AT FAN AEeTe 4FE SIRe

i)
o

o

FHI
ﬁ
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250 0|2

2 - 288 - RIS - 2Lt

AMugiths oA oo} itk B3], AEFRAUC

AL 7|& AgALoA= olxR] akokE A HA
T g L AR, VI HRe JlE 8=k,

718t SFAFA AN BAF R o ZHE gkl
Aok= Aol o7t oy IEu ot Qoo
Eotal & Aol ofgiet 22 ¥ 7HA] eAIHo]
At AA, A 717t e A ES 1B sH
A ZoFAh 2] AS- Adusel] IE A 3
FaRlo] EAEoIlE 7FsAde] Utk olof wet &%
Aol GERA 7I7HE et IPASISE 7
H(fixed cohort method)S ©|-&35}e] P=E HEO|
E 9y 9ggkQeloz 9Qlgt HekE =<4 QU ot
(Lee et al., 2022). &4, A& FFSE v|A]+=
A =& 820 T, 559 22 AAGFHK IR
It FFol IHEA AUtk F, 259 4
%ﬂi/ﬂ A DG To] om, 9
© ojxo] EAL Hldsl 3 Qolo]y
3?_1% 5 HEE 871 9 0‘4' o
A a2HsHA] Zotiet olof we =% oq:rLoﬂ/ﬂL
A =& 8207 AXPEH RIS HAT 37} Sl
H}%" dt FEAZFYo] AHsk= A k=&
7B E o WA= o] FstA ERlE]ojof sh=
b ol A-oflA FRIER] eFl=H,
Hys] 'E‘@vf" gelgk g7t ot
AR, LS FE55d9 X““’ﬂoﬂ s o
o] IHEA| At AT EUY FEAITFAY F
Ao wet JF7F vl ofsh, A5 eol wEt
A Y22 so= ERE wet Y JFad
E HLof Zo|7t Qltt. ol wet A Ho| FEEA|
2o g Fog FEAo] APHYS wf, AT IFL
Qlo] EA =0 7hsAdel Stk 13y AREY H
TARY] A AEFES YT 4= e, FF
AGA5o] mg F7FA7E X3d a7t vk YA,
AFEARRY] H§ FPAECY] AGIES EF
7Fs7do] itk 28y AXGT =S| 8- AAEER
Lo} AF5E0] o]FofRal glom, AREY HA/o|
=2 TEE017] ol dHES AAME7HE AR E

-mjg

ol

:Lzz:

do o

9 FHollA dASHA ZUE P skal itk olof] o
EP LERY 7S A& AorE IHEHHKIm et
, 2021).
E} SR, A% 22AF ate] uet ATt 3
3R A% JFol Fa2AHAL 5 Uk Ak
www.kiha.kr

SEAZE A el Z3bgo wet A7 =24 83
7F oA BAEAT Y E 4= 9o (Lee et al., 2011),
o|Zgt FgFo| A BAEA| Foklth= Aol
ATt

o A B 2

2 e

% oF W SRl mEslo] e A olo] 1}

L

57 E§ 53} 2o] 919 =& 292 Y 4 Y=Y

Gt 22 49 ojEHd B Hale] shelo] Waslc
LALel 2

2 A7) golgt Adsgolatsler AR AT
omEE MOUS dgow AT WYHUT £ A7
L FUAZRATHY HEolE S F8slo] EA5Y
ou] Aug AFseiFy ARATR WA A
o s =gyt
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