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1 Joinpoint Regression Analysis (JPRA)
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Join Point
2Annual Percent Change (APC)
3Average Annual Percent Changes (AAPC)
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L Akaike information criterion (AIC)
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Multiple Joinpoint Models

51 ®*  Male - 6 Joinpoints
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il - - —— 1388-1392 APC = 469
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P ! —— 1399-1401 APC = -161°
o / *  Female - 2 Joinpoints
ﬁ_ / —— 1370-1374 APC = 318
31 /' —— 1374-1389 APC = 512
E ./! —— 1389-1401 APC = 235
'a- 26 *  Male & Female - 6 Joinpoints
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a 16 G —— 1388-1392 APC = 458*
- —— 1392-1399 APC = 232*
1 ] —— 1399-1401 APC = -1.34
e
6
1 ek A S el e Sl Sl
1365 1372 1375 1378 1381 1384 1387 1350 1393 1356 1395 1402

year

25 i slal pllo s L agzrlye 51 (86 Sl L oad Jraad (S sladle pliee it w9y =Y 0)ladds ylog0d

VE) BTV gl alols o olass ol


http://dx.doi.org/10.18502/ijre.v20i3.17835
https://irje.tums.ac.ir/article-1-7368-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-04-19 ]

[ DOI: 10.18502/ijre.v20i3.17835]

V) BTV sla b alols ,o laes olial o dis slaliolb s b agalse 5l 236 Slsil b s o S35 bl ol &l yewss wis, —¥ 0 lod Jgo

- 1Y0 b Y]+ 0) SVBe ATV TYY )
QVJSY G =+/+F) PR ATYYCITYVA Y
(YVIYA L /AY) FY/Fe ATYASVTAY ¥
Y0V (NAY G Y/55) SAYD YTAYSVTAA ¥ ooy 4ty Zawd | yoe slalo lie
(VIFY G YIEA) OIFA 5 ¥/A5) FEFA ATAAYAY 5
(VIO b 1/45) FYNA O ATAY-IvaR 5
EVRATIR VR SVEY ATRASNE) y

/YA -YNY) -\V/04 IARAEARRAY \
O(OA G <[+ A) ++/V¥ ATYY-1Yva Y
OIYY L YNY) +Y/§- ITYA-IYAY Y

(YIYY G Y/OY) YISV (NFE G YIOA) + AT AYATS\YAA A 93 8 45 4, Cawd 5l yoe sl Jle ljee
(O/YY B Y/AY) + ¥IOA YYAA-YYAY N gmes
(YIPY L Y/-9) + YIYY yYay-1vaa 4
(YIVY & +/VF) +YF 1Ya9-1F- ) \s
*AAPC: Average Annual Percent Changes © APC: Annual Percent Changes


http://dx.doi.org/10.18502/ijre.v20i3.17835
https://irje.tums.ac.ir/article-1-7368-fa.html

[ Downloaded from irjetums.ac.ir on 2025-04-19 ]

[ DOI: 10.18502/ijre.v203.17835 ]

Wen 5 e~k AV S

Slade ol (Y/A+0 YIFA 00,0 A0 jlulsl 590> <V/VA ol b agzle 5l cib 09 e el ogdle
O oy YIF g FIVY o w0 o 5 by 0 o, YIVA dldls lawgin jebay loea ol jo lal;
AV ,loges 5 F Jguz) = Al Ol soys :Slke) og Al il

0.8

0.6

04

Crude Mortality Rate per 100,000 people

02

0

Multiple Joinpoint Models

3

®  Male-6Jloinpoints

= 1370-1373 APC = -1.63*
— 1373-1379 APC = 072*
— 13759-1383 APC = 245
= 1383-1388 APC = &.11*
— 1388-1392 APC = 4.86*
— 1392-138% APC = 277

1395-1401 APC = -1.95*

V.,") . Female - 1Jainpoint
_/./' 1370-1392 APC = 5.32%

. 1392-1401 APC = 3.23
/-// *  Male & Female - 6loinpoints

= —— 1370-1373 APC = -1.44+
/ —— 1373-1378 APC = 0.67
A —— 1379-1384 APC = 3.30¢
/ s — 1384-1387 APC = 9.84*
5 S —— 1387-1392 APC = 5.17*
L P i = —— 1392-1398 APC = 277+
+ —— 1399-1401 APC = -160
—— il p—— ¥

1369 1372 1375 1378 133 1384 1387 1390 1393 1386 1388 1402

year

alold o Hlaes liwl jo dad glalyolb jw b agalge 51 L30 pe 9 S o ol Ol s 09, =Y 0 )loly 1o g0

VLAYV ol


http://dx.doi.org/10.18502/ijre.v20i3.17835
https://irje.tums.ac.ir/article-1-7368-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-04-19 ]

[ DOI: 10.18502/ijre.v20i3.17835]

VE) BTV slalo alols o laes lial o is slaliolb s b aglse 5 256 eseS o Gl Slmis 2i, —F oylods Jooo

Y74
(YA L YI5)

(YIa- B Y/FA) +Y/YA

-+ IPY B -Y/Y9)
OFY G +/+Y)
(Y3 B\ /3%)
(MAY G V/FY)
OIVS 5 Y/AY)
(¥4 L Y/FA)
Y B-Y/f)

(=+/-YL-YIY)
(YIF+ B <\Y)
FIYY L YIYY)
(/DY BYIVA)
OIYY B YNA)
(YIYY B Y/FY)
Y LE-YNY)

lal
++/YY
+Y/TA
+AY
+FIAF
+Y/IVY
-1/40

-V/¥Y
++[FY
+Y/Y -
+4/A¥
+OY
+Y/VY
-\/g.

VY- TYY
PFVF-1 TV
V¥V TAY
VWAF-VTAA
VWAA-YYARY
1¥aY-1Tas
1¥A8-1F e

VY TVY
VYY1 TY]
YFYA-\PAY
VYAY-\YAA
VYAA- TAY
YYay-1vaq
1¥R9-1 - )

< v & 6 1t =t

< v & - 1 —

Ol 8 ) o5 o Oliee

93 B 53 o9 S yo Oliae
o

*AAPC: Average Annual Percent Changes

© APC: Annual Percent Changes


http://dx.doi.org/10.18502/ijre.v20i3.17835
https://irje.tums.ac.ir/article-1-7368-fa.html

[ Downloaded from irjetums.ac.ir on 2025-04-19 ]

[ DOI: 10.18502/ijre.v203.17835 ]

Qb&»ﬁj}l})b ftﬁ 4Y:'A

598 VA0 ooty Juls  shis dslllas oyl jo oSl
3 xd syl s dlge plas Yo VY Jlo yo aS ol las
Ogebee FIFY g by 51 230 Spe e YV L gaome
So 50 () e) 0g ol pen 4l Cews )l e sla Jlo L Lo
e g Sye (S gy i85 plonil 15 ol pl jo a5 aslllas
So 50) by 5l S ye e g Sl Rl @ g, Gl e
VAV Jlo jo ,a FY 4 YYWA- Jlo 0 @ YA 1 G e
Sl g0 40 yeg Sy &S Cux (nl 5l 5 pol> aslllas
Syl Slsten ) San 5 LI aslllas sloazily b og b5 ;)
Jlo 5o Jle 48 e FY- 5l aid,y cass )l jee sl L
O aS e, WYA0 ey e e e O 4 YA
5 ISy o 5 ooy il Jeloss s ial3d
aall i ol adllas jo we o 0 4o paasd skl
Gaad 4S5 1339y yos 48 Cowd 3l sla Jlu yo Laoli8l Wy,
(V) sl glpl jo a8 )3 slowl addllas mlis L

g L )lom Sz s cale 5l eslanul Sllse
9 IRl ol polse (Sleoy 5954 Gl 090 00ld (g o
oS 0,Lil olel o 00ld Ay sy g IS, ioren
Sl cole Gl ) ol mls s pR Jl> e 0
G o8 b 5 slecusgine o 1z ouiS Llasl
Ol 50 S e oses Yo Ly jo s pas ( SLday (o2
Syl g2y dia)

W (6 oSy JB g3k v B UL b e ol e
Olss |y (ot slalill p ol 085 (s (g low )L 5
OB Sl alreg,S 590 )0 oy 4 )15 Lulyd Sene b
550 5l ele rals s s dlge b agzlse jo oS
el (Bl laliolbpw JS )0 mee 5 Sge slael,
—oRlr s 6 laanl B e gl e else 5l esliul
Gl yiylas o5 Slge b ST ez slge cpl 040,85

(S 5 4

SIFl 5 0039 Spe Jedd a4y s Sl jee sl Lo
alols o glaes oLl o s gl 1 L3
sial38l &g,y ol ogy 4l ol VEN LYY gle L

slaliplb yo 518U e 9 S e Gline lp alie Sy

-

Olree 5o (SRl Wy, 5l (Sl as)S plxil aslllas s
[SIWGSoY LS"le l.v 0 JJJJU ‘;ub) L.SLQJL""’ﬁj*AB j)./a
YY Sl ol jo gl liwl jo Jdad slalylb,w 4
boad o (S5 glalo 5y 5 S Ng) 09 dle
S50 sl soled 55 i (sloli b 51 56 Sl
4 Sl (Soe Sgli caleagr (U5 5l i Ol e )0 (o) 2
0ols Cod gxio 5,5 slalae jo ol i jea>
Sl slocadle 5l gloje I i U eizen 095
Lg‘o)ja Sl leo r’l-?d‘ 6‘)—.’ & oo JL».M‘ 9 S o5
Ober 5. 6,85 sy @dle sl j90 Syge 0 9 )l
Oleys g pamis Jlizl (nlply wig) o0 add 4
Sl Gl e 5l it (U5 )0 ilew adsgl U2 5o ol
O Gy Jrd gl GolEl LY 5 .(O0F-Y)
Sloyd g (s slacd iy JLs 4 (S ool aljHl
O0) asl o 0yls S8 650 ol jo 5,8

Sladlas o YoV Jlo o o, Ken 4 Boffetta adlias o
adlp po id agzlse a4 caiie Glaglbyw 050y @
Sor ey 17 9 Vi 4 by g olose o b 5 (AU
Ob) 4 S Glo g 50 Sy joo 9 S0 s j S &S
slaliolo e 5l e 9 Syo 9)lge 55 Lo dalllae o5 all oo
aslas jo .(VF) ol las by 5 3YL lope jo 1y e
e, Vo0 Jlo jo Ll apalee 4 e aldld
59 9,50 YYTE o b s 0590 YA+ 0 a5 ol ylid gl
b agzlse @ bgrpe (0U) Ol 5o 9590 07 9 oy olee
qu).....v 0)‘9.9 JS )‘ Qo )0 YIY oS 039 GLM dl.ml)uUa).m
5 oyl ;0 asye fF 5 as,0 VI i ) was
J5 sl ae,0 A o ol (pl g aoo oo JSzs |y (6L
Aeg ooy o (b slaligll w0 i lagllo oo
g LI 50 adllas G 0 .(VY) wiyls 2B b5 50 dweyo
hiolb s bole VW (a5 6358 (o2 & OlSen
YOV B VA9 o5b o glbyw 4 s o s


http://dx.doi.org/10.18502/ijre.v20i3.17835
https://irje.tums.ac.ir/article-1-7368-fa.html

[ Downloaded from irjetums.ac.ir on 2025-04-19 ]

[ DOI: 10.18502/ijre.v203.17835 ]

VoAb et Glb Lol hoss S5 sladle g jeg S o (lie L9y (o) 2

SO0 g S
S pole olfiils (5y5ld g Dlidmx p e Cigles )
@ S5 g pad adllae ol plosl  Coles gl (laes
pole olEzils S aaS o adllas opl W] o Jos

ot oS L Ol D3
b eli 5 IRUMSHA.REC.1403.362

References

1. Torkashvand Moradabadi M, Soroush W, Torkashvand
Z. Mortality rate and years of life lost due to cancer in Iran
from 2011 to 2018. Payesh (Health  Monitor).
2021;20(3):333-45.

2. Zhou L, Wang L, Geng Q, Zhang H, Xu S, Diao L, et al.
Endometriosis is associated with a lowered cumulative live
birth rate: A retrospective matched cohort study including
3071 in vitro fertilization cycles. Journal of reproductive
immunology. 2022;151:103631.

3. Amreh F, Rad MJ, Mazloumi S, Rafii M. The role of
environmental factors and lifestyle in the incidence and
prevalence of cancer. Journal of Environmental Health
Engineering. 2016;4(1):30-42.

4. Najimi M, Safai R, Akhanasab M, and kohnavard B.
Investigating occupational cancers related to work in
industrial environments. National conference on occupational
health and safety. 2015;2(1):480

5. Naghibzadeh-Tahami A, Khosravi Y, Eshaghi M,
Haghdoost A-A. Scoping Review of 5 Common Occupational
Cancers and Their Related Exposures. Medical Journal of the
Islamic Republic Of Iran. 2022;36(1):628-45.

6. Pinar T. Occupation and cancer. International Journal of
Hematology and Oncology. 2012;32(4):202-10.

7. Complete list of carcinogenic chemicals [Available from:
https:/ /www.iransaratan.org/carcinogenic-chemical./

8. Hashim D, Boffetta P. Occupational and environmental
exposures and cancers in developing countries. Annals of
global health. 2014;80(5):393-411.

9. Faghihi F, Akbarisari NJA, Nedjat S, milany MH. Trend
of Mortality Rate and Causes of Death in Qazvin Province,
2004- 2008. 2015:35-42.

Slds mals g bok; Slge Bd> Lol ews 3 Aed
bzo o Glusl gl oads asslis gl ooy dloe b ag>lge

Sl jw 4 o e g S 0 0)l90 9 590 5l Ol e LI
uLo‘JS‘ gj")ﬂ"i 9 Ls\o)jo kSLQLS)fJL'J‘c ﬁl.?u‘ wls QSL"“J
Sleladl 5| s, e o Jils oS5 o iblis

it (Lid slagl )b 1alS Coz 50 soleiin

10. Li N, Zhai Z, Zheng Y, Lin S, Deng Y, Xiang G, et al.
Association of 13 Occupational Carcinogens in Patients With
Cancer, Individually and Collectively, 1990-2017. JAMA
network open. 2021;4(2):e2037530.

11. Hosseini B, Hall AL, Zendehdel K, Kromhout H, Onyije
FM, Moradzadeh R, et al. Occupational Exposure to
Carcinogens and Occupational Epidemiological Cancer
Studies in Iran: A Review. Cancers. 2021;13(14):3581.

12. Almasi Z, Mohammadian-Hafshejani A, Salehiniya H.
Incidence, mortality, and epidemiological aspects of cancers
in Iran; differences with the world data. Journal of BUON:
official journal of the Balkan Union of Oncology.
2016;21(4):994-1004.

13. Berecki-Gisolf J, Smith PM, Collie A, McClure RJ. Gender
differences in occupational injury incidence. American journal
of industrial medicine. 2015;58(3):299-307.

14. Cen X, Wang D, Sun W, Cao L, Zhang Z, Wang B, et al.
The trends of mortality and years of life lost of cancers in
urban and rural areas in China, 1990-2017. Cancer
medicine. 2020;9(4):1562-71.

15. Guleria S, Jensen A, Albieri V, Nohr B, Frederiksen K,
Kjaer SK. Endometrial cancer risk after fertility treatment: a
population-based cohort study. Cancer Causes & Control.
2021;32(2):181-8.

16. Boffetta P, Autier P, Boniol M, Boyle P, Hill C, Aurengo
A, et al. An Estimate of Cancers Attributable to Occupational
Exposures in  France. Journal of Occupational and
Environmental Medicine. 2010;52(4):399-406.

17. Marant Micallef C, Shield KD, Vignat J, Baldi |,
Charbotel B, Fervers B, et al. Cancers in France in 2015
attributable to occupational exposures. International journal
of hygiene and environmental health. 2019;222(1):22-9.


http://dx.doi.org/10.18502/ijre.v20i3.17835
https://irje.tums.ac.ir/article-1-7368-fa.html

[ Downloaded from irjetums.ac.ir on 2025-04-19 ]

[ DOI: 10.18502/ijre.v203.17835 ]

Iranian Journal of Epidemiology; Autumn 2024; 20 (3): 197-210

Iranian Journal of Epidemiology | [ A

Iranian Epidemiological Association

Tehran University of

Medical Scences https://irje.tums.ac.ir/

Original Article

Trend of Mortality and Disability-Adjusted Life
Years (DALYs) Rates Attributed to Occupational

Carcinogens in Hamadan Province from 1990 to
2021

Marzieh Fattahi-Darghlou!, Hamid Gheibipour?, Neda Mahdavi?, Fatemeh Shahbazi'4

1- Department of Epidemiology, School of Public Health, Hamadan University of Medical Sciences, Hamadan, Iran

2- Department of Epidemiology, School of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3- Department of Ergonomics, School of Public Health, Center of Excellence for Occupational Health, Hamadan University of Medical
Sciences, Hamadan, Iran

4- Occupational Health and Safety Research Center, Health Sciences & Technology Research Institute, Hamadan University of
Medical Sciences, Hamadan, Iran

Article Information Abstract

Received Background and Objectives: More than 12 types of cancer are caused by
08 June 2024 contact with environmental factors and occupational carcinogens. Therefore,
Accepted this study aimed to evaluate the trend of mortality and disability-adijusted life
02 December 2024 years (DALYs) rates attributed to occupational carcinogens in Hamedan
province, Iran, from 1990 to 2021.
Methods: In this ecological study, the Global Burden of Diseases database
was used to collect the required data. The trend of changes in the mortality
Corresponding author E-mail and disability-adjusted life years rates was examined using joinpoint
shahbazif2017 @gmail.com regression analysis and the Join Point Regression software .
Results: The years of life lost (YLLs) due to premature death and disability
attributed to occupational carcinogens in Hamadan Province increased from
Keywords: 10.31 per 1,000 population in 1990 to 23.33 per 1,000 population in 2021.
Mortality, Disability adjusted life The average annual percent change (AAPC) in DALYs was 3.79% for women
years, Occupational carcinogen, and 2.57% for men. The all-cause mortality rate attributed to occupational
Hamadan, fran carcinogens rose from 0.31 per 100,000 population in 1990 to 0.74 per
100,000 in 2021 (AAPC = 2.78%; 95% Cl: 2.68% to 2.90%).
Conclusion: The trend of mortality and disability-adjusted life years due to
occupational carcinogens in Hamadan province had an increasing trend
overally. Periodic screenings for workers in high-risk occupations are essential

to mitigate the burden of occupational cancers.
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