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Search Strategy

PubMed: #1"Refinery worker*" OR "Petroleum worker*" OR "QOil and gas worker*" OR "Refinery staff"
OR "Refinery technic*" OR "Refinery employ*" OR "Petroleum staff" OR "Petroleum employ*" OR
"Petroleum technic*" OR "Qil and gas staff*" OR” Oil and gas employ*" OR” Oil and gas technic*' OR
"Petroleum'"[Mesh] OR Petroleum OR "Petroleum Pollution"[Mesh] OR “QOil and Gas Indust*"[Mesh]
OR “Oil and Gas" OR “Qil and Gas Indust*" OR “Crude Oil Indust*" OR "Petroleum refiner*" OR "Oil
refiner*” #2 "Environmental Pollution"[Mesh] OR "Environmental Exposure” OR "Occupational
Exposure"[Mesh] #3 "Neoplasms'[Mesh] OR cancer OR cancers OR cancerous OR carcinoma* OR
neoplasm* OR tumor OR tumors OR tumour* OR malignan* OR Leukemia* OR Leukaemia* OR
Mesothelioma* OR Myeloma* #4 "Case-Control Stud*'[Mesh] OR "Case-Control Stud*” OR cohort OR
"Cross-Sectional "[Mesh] OR "Cross-Sectional” OR "Epidemiology"[SH] #5 #1 AND #2 AND #3 AND
#4 #6 "Animals"[MH] NOT Humans [MH] #7 #5 NOT #6”

Web of Science: #1 TS= ("Refinery worker*" OR "Petroleum worker*" OR "Oil and gas worker*" OR
"Refinery staff" OR "Refinery technic*" OR "Refinery employ*" OR "Petroleum staff” OR "Petroleum
employ*" OR "Petroleum technic*" OR "Oil and gas staff*" OR” Oil and gas employ*" OR” Oil and gas
technic*" OR Petroleum OR "Petroleum Pollution” OR “Oil and Gas" OR “QOil and Gas Indust*' OR
“Crude Oil Indust* OR "Petroleum refiner*" OR "Oil refiner*”) #2 TS = ("Environmental Pollution" OR
"Environmental Exposure" OR "Occupational Exposure") #3 TS= (Neoplasm™* OR cancer OR cancers OR
cancerous OR carcinoma®* OR tumor OR tumors OR tumour® OR malignan* OR Leukemia* OR
Leukaemia* OR Mesothelioma* OR Myeloma*) #4 TS= ("Case-Control Stud*" OR cohort OR "Cross-
Sectional” OR Epidemiology) #5 #1 AND #2 AND #3 AND #4”
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Table S1- S5: JBI quality appraisal checklist for studies evaluating cancer incidence and mortality
among petroleum industry workers and residents of oil producing communities.

Table S1: JBI quality appraisal checklist for cohort studies on petroleum workers

Free of Clear Valid & Identified Confounder Free of Valid & Sufficient Follow- Incomple Appropriat Overall
First author, selection exposure reliable confounders? management outcom reliable follow-up up te follow- e statistical
year bias? measurement exposure strategies e outcome time? complete up analysis?
? measurement stated? sample measure? ? strategies
? ? ?

Christie. 1991 Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes 10/11
Gun. 2004 Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes 10/11
Gun. 2006a Yes Yes Yes Yes No Yes Yes Yes Unclear Unclear Yes 8/11
Gun. 2006b Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11/11
Schnatter, 1993 Yes Yes Yes Unclear No Yes Yes Yes Unclear Yes Yes 8/11
Lewis, 2003 Yes Yes Yes No No Yes Yes Yes Unclear No Yes 7/11
Schnatter, 2012 Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes 10/11
Schnatter, 2019 Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes 10/11
Gennaro, 1994 Yes Yes Yes No No Yes Yes Yes No No Yes 7/11

. Yes Yes Yes Yes No Yes Yes Yes Yes No Yes 8/11
Consonni, 1999
Y Y Y Y 1 Y Y Y Y Y 11
Pasetto, 2012 es es es es Unclear es es es es No es 9/
.. Yes Yes Yes No No Yes Yes Yes Unclear No Yes 7/11
Bonzini, 2019
Koh, 2011 Yes Yes Yes No No Yes Yes No Unclear No Yes 6/11
Koh, 2014 Yes Unclear Unclear No No Yes Yes No Yes Unclear Yes 5/11

Aas, 2009 Yes Unclear Unclear No No Yes Yes Yes Yes Yes Yes 7/11
Stenehjem, 2014 Yes Yes Yes No No Yes Yes No Yes Unclear Yes 7/11
Kirkeleit, 2007 Yes Yes Yes Yes No Yes Yes Yes Unclear Unclear Yes 8/11
Jarvholm, 1997  Yes Yes Yes No No Yes Yes ['Yes Yes Unclear Yes 7/11
Rushton,1993 Yes Yes Yes No No Yes Yes I'Yes Yes Unclear Yes 8/11
Sorahan, 2007 Yes Yes Yes No No Yes Yes Yes Yes Unclear Yes 8/11
Satin, 1996 Yes Yes Yes No No Yes Yes Yes Yes Unclear Yes 8/11
Divine,1999a Yes Yes Yes No No Yes Yes Yes Unclear No Yes 7/11
Gamble, 2000 Yes Yes Yes Yes No Yes Yes Yes Unclear No Yes 8/11
Huebner, 2000  Yes Unclear Yes No No Yes Yes No Yes Yes Yes 8/11
Sathiakumar, Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 9/11
2001
Wong, 2001a Yes Yes Yes Yes No Yes Yes Yes Yes Unclear Yes 911

Satin, 2002 Yes Yes Yes No No Yes Yes Yes Yes Unclear Yes 8/11
Tsai 2003 Yes Yes Yes No No Yes Yes Yes Yes No Yes 8/11
Huebner, 2004  Yes Yes Yes No No Yes Yes Yes Yes Unclear Yes 8/11
Buffler, 2004 Yes Yes Yes Yes No Yes Yes Yes Unclear Unclear Yes 8/11

Tsai, 2004 Yes Yes Yes Yes No Yes Yes No Unclear Unclear Yes 7/11




Tsai, 2007 Yes Yes Yes Yes No Yes Yes Yes Unclear Unclear Yes 8/11

Huebner 2009 Yes Yes Yes No No Yes Yes Yes Yes Yes Yes 9/11
Divine, 1999b Yes Yes Yes No No Yes Yes Yes Yes No Yes 8/11
Wong, 2001b Yes Yes Yes Yes No Yes  Yes Yes Unclear No Yes 8/11
Percentage (%) 100 91 94 54 11 100 100 77 66 26 100 74

Yes=1, No=0, Unclear =0

Table S2: JBI critical appraisal checklist for case-control studies on petroleum workers

First author, Freeof Appropriate The same Standard, = Exposure  Identified Confounde Valid & Sufficient Appropriat Overall
year [reference] selection sampling?  criteria used validand  measured confounderr reliable exposure e statistical
bias? for cases and reliable the same s? manageme outcome time? analysis?
control? exposure way for nt measure?

measurement cases and strategies

? control? stated?
Finkelstein, 1996 Yes Yes Yes Yes Unclear No No Yes Unclear  Yes 6/10
Schnatter,1996  Yes Yes Yes Yes Yes Yes Yes Yes Unclear  Yes 9/10
Anttila, 2015 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 10/10
Rushton, 2014 Yes Yes Yes Yes Yes Yes Yes Yes Unclear  Yes 9/10
Glass, 2014 Yes Yes Yes Yes Yes Yes Yes Yes Unclear  Yes 9/10
Stenehjem, 2015 Unclear No No Yes Yes Yes Yes Yes Unclear  Yes 6/10
Rushton,1997 Yes Yes Yes Yes Yes Yes Yes Yes Unclear  Yes 9/10
Poole, 1993 Yes Yes Yes Yes Yes Yes Yes Yes Unclear  Yes 9/10
Percentage (%) 88 88 88 100 88 88 88 100 13 100 84

Yes=1, No=0, Unclear =0

Table S3: JBI critical appraisal checklist for cohort studies on residents living near petroleum

facilities
Free of Clear Valid & Identified Confounde Free of Valid & Sulfficient Follow- Incomple Appropriat Overall
First author, vear selection exposure reliable confounder r outcome reliable follow- up te follow- e statistical
[reference] 24 bias? measurement exposure s? manageme sample? outcome up time? complete up analysis?
? measuremen nt measure? ? strategies
t? strategies ?
stated?
Hurtig, 2002 Yes Unclear No Yes No Unclear Yes No No No Yes 4/11
Hurtig, 2004 Yes Yes Unclear No No Unclear Yes Yes No Yes Yes 6/11
Kelsh, 2009 Yes Yes Yes No No Unclear Yes No No No Yes 5/11
Ramis, 2012 Unclear Unclear Yes Yes No Unclear Yes No No No Yes 4/11
Barregard, 2009 Unclear Unclear Unclear No No Unclear Yes Yes Yes Yes Yes 5/11
Sans, 1995 Unclear Unclear Unclear Yes Yes Unclear Yes No No No Yes 4/11
Percentage (%) 50 33 33 33 17 0 100 33 17 33 100 41

Yes=1, No=0, Unclear =0



Table S4: JBI critical appraisal checklist for cross-sectional studies on residents living near
petroleum facilities

Criteria for
First author,
year [reference] defined?

Choi, 2018 Yes
Lyons, 1995 Yes
Percentage (%) 100

inclusion clearly

Subjects and
setting
described in
detail?

Yes

Yes

100

Valid and
reliable
exposure
measurement?

Yes
Yes
100

Objective,

standard criteria

used for
measurement of

the condition?

Unclear

Yes
50

Identified Confounder Valid &

s?

No

strategies
stated?
No

No

0

confounder management reliable

outcome

measure?

Yes
Yes
100

Appropriate Overall
statistical

analysis?

Yes 5/8
Yes 6/8
100 61

Yes=1, No=0, Unclear =0

Table S5: JBI critical appraisal checklist for case-control studies on residents living near petroleum

facilities
First author, year Free of Appropriat The same  Standard, = Exposure Identified Confounde Valid & Sufficient Appropri Overall
[reference] selection e criteria used valid and measured confounderr reliable exposure ate
bias? sampling? for cases and reliable the same  s? manageme outcome time? statistical
control? exposure way for nt measure? analysis?
measurement cases and strategies
? control? stated?
Tsai, 2009 No No No Yes Yes Yes Yes Yes Unclear Yes 6/10
Weng, 2008 Yes Yes Yes Unclear Yes Yes Yes Yes Unclear Yes 8/10
Liu, 2008 Yes Yes Yes Unclear Yes Yes Yes Yes Unclear Yes 8/10
Yu, 2005 Yes Yes Yes Unclear Yes No No Yes Unclear Yes 6/10
Micheli, 2014 Yes Yes Yes Unclear Yes Yes Yes Yes Unclear Yes 8/10
McKenzie, 2017 Unclear No Unclear Unclear Yes Yes Yes Yes Yes Yes 6/10
67 67 17 100 83 83 100 17 100 70

Percentage (%) 67

Yes=1, No=0, Unclear =0



Figure S1: Forest and funnel plot of studies evaluating cancer incidence and mortality among

petroleum workers
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Subtotal (I-squared = 86.9%, p = 0.000)

A

Lung SIR

Sathiakumar et al., 2001

Christie et al., 1991

Tsai et al., 2004

Gun et al., 2004

Schnatter et al., 2012

Stenehjem et al., 2014 (Male)

Aas et al., 2009

Stenehjem et al., 2014 (Female)
Subtotal (I-squared = 85.7%, p =0.000)

Overall (I-squared = 86.6%, p = 0.000)

NOTE: Weights are from random effects analysis
I

RR (95% Cl)Weight %

0.36 (0.12, 0.82) 0.54
0.62 (0.50, 0.76) 3.88
0.67 (0.61, 0.73) 5.20
0.68 (0.31,1.29) 0.91
0.70 (0.66, 0.73) 5.48
0.72 (0.61, 0.84) 4.46
0.72 (0.56, 0.89) 3.63
0.73(0.53,0.97) 2.91
0.76 (0.57, 1.00) 3.1
0.82 (0.74,0.91) 5.07
0.83 (0.72, 0.95) 4.70
0.84 (0.75, 0.93) 5.03
0.86 (0.72, 1.01) 4.35
0.87 (0.82, 0.92) 5.44
0.89 (0.83, 0.95) 5.37
0.92 (0.83, 1.01) 5.12
1.00 (0.93, 1.07) 535
1.05(0.93, 1.18) 4.91
1.07 (0.79, 1.43) 2.96
0.82 (0.76, 0.88) 78.40

0.39(0.19,0.72) 1.01
0.50 (0.30, 0.90) 1.37
0.64 (0.46, 0.85) 2.86
0.65 (051, 0.82) 357
0.69 (0.50, 0.92) 2.88
1.14(1.00,1.30) 478
1.20 (0.90, 1.50) 3.37
169 (1.03,2.61) 1.75
0.81(0.61,1.06) 21.60

0.82(0.76, 0.88) 100.00
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Figure Sla: Forest and funnel plot of studies evaluating lung cancer incidence and mortality among
petroleum workers. Egger’s regression test for Lung cancer publication bias P = 0.990



Study ID RR (95% Cl) Weight %

Mesothelioma SMR E
Sorahan, 2007 (Distribution workers) > ! 0.57(0.26,1.07) 5.85
Pasetto et al., 2012 . 1.02(0.17,3.07) 2.04

Huebner et al., 2009 — 1.49(1.15,1.90) 12.03
Bonzini et al., 2019 1.59(0.71,353) 5.02
Gun etal., 2004 > 196 (0.72,427) 436
Gamble et al., 2000 —_— 243(1.21,435) 656
Sorahan, 2007 (Refinery workers) —_— 261(201,3.33) 1201
Gennaro et al., 1994 —_— 266(1.28,489) 623
Divine et al., 1999 | ——— 297(2.16,399) 11.19
Schnatter et al., 2019 ' - > 3.27(150,621) 583

Subtotal (l-squared =71.5%, p =0.000) <> 1.98(1.46,267) 71.11
|
b3 |
Mesotheliomd SIR i
Gun et al, 2006a —_— 1.77(1.05,279) 845
Gun et al, 2004 ——+—i— 1.80(0.90,3.22) 658
Aas etal, 2009 : 2.20(0.90,460) 4.90
Stenehjem et al., 2014 —_— 256 (158,391) 896
Subtotal (I-squared = 0.0%, p = 0.696) < 2.09(158,2.76) 28.89
|
<>

Overall (I-squared =60.7%, p =0.002) 2.02(1.62,253) 100.00

NOTE: Weights are from random effects analysis
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Figure S1b: Forest and funnel plot of studies evaluating mesothelioma incidence and mortality among
petroleum workers. Egger’s regression test for mesothelioma publication bias P == 0.066



Study

%

ID RATIO (95% CI) Weight
Melanoma SMR

Pasetto et al., 2012 - 0.42 (0.20, 1.91) 2.13
Schnatter et al., 2019 —_— 0.58 (0.27, 1.10) 4.76
Tsai et al., 2007 —_— 0.64 (0.33, 1.12) 5.87
Gamble et al., 2000 _— 0.70 (0.23, 1.64) 2.73
Huebner et al., 2004 < 0.74 (0.15, 2.15) 1.58
Sorahan, 2007 (Distribution workers) — 0.85(0.48, 1.41) 6.99
Huebner et al., 2009 - 1.10 (0.90, 1.32) 16.97
Satin et al., 1996 —_— 1.12 (0.69, 1.72) 8.63
Satin et al., 2002 —_— 1.15(0.75, 1.71) 9.70
Wong et al., 2001b —_—— 1.34 (0.67, 2.41) 5.48
Gun et al., 2006b - 1.37 (1.19, 1.58) 18.72
Wong et al., 2001 —— 1.46 (0.39, 3.74) 2.13
Sorahan, 2007 (Refinery workers) —_— 1.68 (1.24, 2.22) 13.36
Consonni et al., 1999 * 2.29 (0.26, 8.25) 0.96
Subtotal (I-squared = 47.5%, p = 0.025) < 1.11 (0.93, 1.32) 100.00
Skin SMR

Gun et al., 2006b 0.52 (0.11,1.52) 1.34
Bonzini et al., 2019 0.55(0.18,1.70) 1.84
Gun et al., 2004 0.56 (0.07, 2.04) 0.82

Sorahan, 2007 (Distribution workers)
Huebner et al., 2009
Divine et al., 1999b

0.84 (0.27, 1.96) 2.36
0.90 (0.75, 1.08) 69.72
1.09 (0.68, 1.65) 11.80

Jarvholm et al., 1997 —_— 1.30 (0.61, 2.40) 4.94
Sorahan, 2007 (Refinery workers) —_— 1.33(0.71, 2.27) 6.86
Koh, et al., 2011 * 3.42 (0.09, 19.03p.32
Subtotal (I-squared = 0.0%, p = 0.666) <> 0.95 (0.81, 1.10) 100.00
Melanoma SIR
Gun et al., 2006b —_— 0.91 (0.55, 1.43) 12.99
Aas et al., 2009 —— 1.00 (0.80, 1.40) 20.11
Tsai et al., 2004 e o 1.17 (0.51, 2.31) 7.18
Christie et al., 1991 —_ 1.40 (0.80, 2.10) 12.85
Gun et al., 2004 == 1.54 (1.30, 1.81) 24.72
Sathiakumar et al., 2001 —_— 1.55 (0.62, 3.20) 6.33
Stenehjem et al., 2014 —_— 2.13(1.41, 3.08) 15.81
Subtotal (I-squared =59.1%, p = 0.023) L 1.34 (1.06, 1.70) 100.00
NOTE: Weights are from random effects analysis
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Egger’s regression test for melanoma SMR publication bias P = 0.661
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Figure Slc: Forest and funnel plot of studies evaluating melanoma and other skin cancer incidence
and mortality among petroleum workers.



Standard error of RR

Study ID RR(95% Cl)  Weight %
Kidney SMR
Wong et al., 2001 - - 062(0.12,1.83) 077
Schnatter et al., 2019 ——— 0.72(0.40,1.18) 4.17
Tsaietal, 2007 — T 0.74(0.46,1.14) 552
Huebner et al ., 2009 —_— 0.80 (0.66, 0.96 520
Divine et al., 1999b — 0.84 (0.55,1.23) 6.60
Wong et al., 2001b — 093(053,152) 435
Satin et al., 2002 —_—— 0.97 (0.65, 1.39 16
Consonni et al., 1999 -»- 1.10 (0.22, 3.20 .80
Sorahan, 2007 _— 1.14(0.91, 1.41 343
Sorahan, 2007 —— 1.14(0.86, 1.49 0.74
Rushton, 1993 —_— 1.21(0.91, 1.58 0.69
Satin et al.,_1996 B == 1.27 (091, 1.74 84
Tsai et al_, 200 —— 1.31(0.48, 2.85 73
Gamble et al.. 2000 ———— 1.40(0.90,206) 633
Gun et al. 2004 —_ 1.49(0.79,2.54) 367
Subtotal (I-squared = 32.0%, p=0.113) <> 1.03(0.91,1.16) 100.00
Bladder SMR
Consonni et al., 1999 - 0.67(0.14,1.97) 100
Huebner et al., 2009 —— 0.67(0.53,0.84) 1952
Gun et al., 2006b —_——— 0.81(0.37,153) 330
Bongzini et al., 2019 e — 0.86(0.54,1.39) 6.82
Divine et al., 1999b ——— 0.88(0.63,1.20) 1256
Gun et al., 2004 > 098(0.36,2.13) 216
Sorahan, 2007 g{aﬁne workers) —— 1.00 (0.84, 1.18) 26.50
Sorahan, 2007(Distribufion workers) —_—— 1.01(0.81,1.25) 20.88
Schnatter et al, 2019 ———— 105(058 1.77) 511
Koh, et al.. 2011 5> 1.83(0.67,399) 214
Subtotal (l-squared =24.4%, p=10.219) <> 0.91(0.79, 1.04)  100.00
Kidney SIR
Sathiakumar et al., 2001 - 069(0.14,201) 332
Christie et al., 199 > 0.90(0.20,2.20) 4.09
Gun et al., 2006b —— 0.95(0.52, 1.60) 18.63
Lewis et al_, 2003 (Female) — 1.00 (0.56, 1.65) 20.16
Tsai et a 04 B 1.07(0.54,1.92) 1463
Gun et al., 2004 —— 1.14(0.76, 1.65) 39.17
Subtotal (I-squared = 0.0%, p = 0.979) - 1.04 (0.81,1.32) 100.00
Bladder SIR
Sathiakumar et al., 2001 --- 079(0.29,1.73) 227
Gun et al., 200 —— — 0.81(0.37,153) 359
Stenehjem et al., 2014 —— 1.25(1.05,149) 59.11
Christie et al.. 1991 —— 1.30 (0.60,2.30) 4.01
Tsai et al., 2004 —r—— 1.30(0.85,1.90) 11.19
Gun et al., 2004 e — 1.37(1.00,1.83) 19.83
Subtotal (I-squared = 0.0%, p=0.723) L 1.25(1.09, 1.43) 100.00
NOTE: Weights are from random effects analysis
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Egger’s regression test for Urinary bladder SMR publication bias P = 0.504



Standard error of RR
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Egger’s regression test for Urinary bladder SIR publication bias P = 0.341
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Egger’s regression test for Kidney SMR publication bias P = 0.184
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Egger’s regression test for Kidney SIR publication bias P = 0.085

Figure S1d: Forest and funnel plot of studies evaluating urinary cancer incidence and mortality among

petroleum workers.
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Standard error of RR

Study ID

Testis SMR !
Sorahan, 2007 (Refinery workers) —_—
Sorahan, 2007 (Distributiion workers) ———
Gun et al., 2006b € -
Subtotal (l-squared = 0.0%, p = 0.520) —
Breast SMR

Huebner et al., 2000 i
Sorahan, 2007 (Refinery workers) _—
Schnatter et al., 2019 ——

Satin et al., 1968 ——
Sorahan, 2007 (Distributiion workers) —

Wong et al., 2001 —_—

Subtotal (l-squared = 2.2%, p = 0.402) <>

Prostate SIR
Lewis et al., 2003 ——t

RR (95% CI) Weight s

0.40(0.11.1.03)  40.44
0.02(0.30.2.15) 5217
1.01(0.03.5.63) 7.38
0.66(0.32.1.35)  100.00

0.48(0.10.1.36) 253
0.72(0.15.2.10) 3.45
0.85(061.1.14) 5562
1.26(0.78.1.80) 20.24
157 (0.43.4.03) 4.70
1.92(0.30.5.62) 3.38
0.98(0.77.1.25)  100.00

0.67 (0.41.1.03) 258

Tsai et al., 2004 - 1.07 (0.85, 1.34) 1023
Aas et al., 2009 - 1.10(1.00, 1.30) 2827
Gun et al., 2006b - 1.18(1.04,1.30) 37.34
Gun et al,, 2004 - 1.19(1.00,1.40) 18.05
Kohetal, 2014 - 1.20(0.03,.6.71) 0.08
Sathiakumar et al., 2001 - 1.20(0.79.1.75) 3.45
Subtotal (I-squared = 5.8%, p = 0.385) o 1.13(1.05.1.22)  100.00
Prostate SMR
Bonzini et al., 2019 —as 0.75(0.48,1.16) 2.20
Huebner et al., 2000 - 0.84(0.75.0.84) 1861
Schnatter et al., 2019 . 0.89(0.57,.1.33) 247
Tsai etal., 2007 - 0.92(0.74.1.13) 8.25
Wong et al., 2001 —_— 0.94(0.56.1.40) 1.8
Gun et al,, 2006b ] 0.94(0.65,1.30) 3.57
Sorahan, 2007 - 0.95(0.84,1.08) 16.63
Divine et al., 1998b - 0.97 (0.82, 1.15)  11.48
Gun et al,, 2004 —_— 0.98 (0.58, 1.55) 1.87
Tsai et al., 2003 —_—— 1.01(0.60, 1.59) 1.90
Gamble et al., 2000 - 1.08 (0.2, 1.25) 13.09
Jarvholm et al,, 1987 —_— 1.10(0.78,1.50) 3.97
Sorahan, 2007 - 1.15(0.89,1.33) 13.74
Koh, etal., 2011 1.86(0.38,5.43) 027
Subtotal (l-squared = 21.5%, p = 0.220) q 0.97 (0.81, 1.04) 100.00
Testis SIR
Lewis et al., 2003 —_—— 0.82(0.45,1.37) 43.82
Gun et al,, 2006b € * 1.01(0.03, 5.63) 1.8
Gun et al,, 2004 —— 1.24(0.68,2.08) 4348
Sathiakumar et al., 2001 —— 1.70 (0.46. 4.26) 10.74
Subtotal (l-squared = 0.0%, p = 0.615) 1.07 (0.74.1.54)  100.00
NOTE: Weights are from random effects analysis
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Figure Sle: Forest and funnel plot of studies evaluating reproductive cancer incidence and mortality
among petroleum workers. Egger’s regression test for Reproductive cancer publication bias P = 0.747
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Study ID RR (95% CI) Weight 5
Rectum
Wong et al. 2001b —_— 0.30 (0.11, 0.66) 126
Wong etal., 2001 T 0.47 (0.05, 1.70) 0.32
Gun et al., 2004 — 0.83 (0.41, 1.48) 2.45
Huebner et al., 2000 - 0.84 (0.66, 1.05) 18.73
Tsaietal, 2007 — = 0.80 (0.52, 1.47) 3.74
Sorahan, 2007 (Distribution workers) - 0.80 (0.72, 1.11) 21.55
Sorahan, 2007 (Refinery workers) - 0.92 (0.78, 1.08) 36.06
Schnatter et al., 2019 — 0.82 (0.56, 1.44) 453
Bonzini et al., 2019 —_—— 0.06 (0.56, 1.68) 3.42
Satin et al., 2002 _ 0.97 (0.85, 1.38) 712
Tsaiet al., 2003 [— 1.16 (0.32, 2.08) 0.82
Subtotal (l-squared = 0.0%. p =0.714) Lo 0.80 (0.80, 0.98) 100.00
Colon
Koh etal, 2014 —_—l 0.33 (0.04, 1.20) 0.11
Wong etal., 2001 B 0.85 (0.24, 1.15) 0.84
Wong et al. 20010 - 0.73 (0.55, 0.98) 4.02
Tsai et al., 2004* —-l 0.77 (0.52, 1.10) 222
Schnatter et al., 2018 — 0.77 (0.58, 1.00) 4.20
Huebner et al., 2000 > 0.7 (0.71, 0.88) 27.07
Satin et al.. 2002 - 0.80 (0.64, 0.98) 8.87
Divime et al. 1809b - 0.81 (0.67, 0.98) 8.62
., 2004 — 0.83 (0.55, 1.21) 2,01
t —— 0.84 (0.65, 1.08) 4.84
Bonzini e! al., 2018 —— 0.81 (0.63, 1.32) 228
Sorahan, 2007 (Distribution workers} - 0.94 (0.79, 1.11) 10.78
Sorahan, 2007 (Refinery workers) - 0.85 (0.83, 1.08) 17.09
Sathiakumar et al., 2001* L — — 0.96 (0.55, 1.58) 1.15
Tsaietal, 2007 - 0.89 (0.80, 1.22) 7.00
Subtotal (I-squared =0.0%. p = 0.554) ° 0.85 (0.80, 0.80) 100.00
Oesophagus
Koh et al., 2014 > 0.51 (0.01, 2.85) 0.19
Gun et al., 2004 —_— 0.54 (0.20, 1.18) 1.80
Wong etal., 2001 ——— 0.58 (0.12, 1.73) 0.86
Gun et al., 2006b h—— — 0.68 (0.36, 1.16) 4.17
Huebner et al., 2000 - 0.68 (0.56, 0.81) 23 51
Schnatter et al., 2018 —— 0.77 (0.45, 1.24)
Sorahan, 2007 (Refinery workers) - 0.88 (0.73, 1.04) 24.52
Tsaietal, 2007 —— 0.89 (0.59, 1.30) 8.28
Sorahan, 2007 (Distribution workers) - 0.83 (0.75, 1.14) 2049
Satin et al.. 2002 —— 1.16 (0.82, 1.61) 10.68
Subtotal (I-squared = 23.3%, p = 0.220) °I 0.84 (0.74, 0.85) 100.00
Stomach
Divime et al. lQQQb e 0.74 (0.54, 1.00) 7.86
Tsaietal, 2007 = 0.74 (0.48, 1.09) 5.18
Huebneretal., 2009 R 0.75 (0.62, 0.80) 13.68
Satin et al., 2002 —— 0.81 (0.59, 1.08) 8.06
Wong et al. 2001b —_— 0.81 (0.55, 1.13) 8.31
Gun et al., 2006b —— 0.83 (0.50, 1.20) 4.10
Koh et al., 2014 — 0.83 (0.41, 1.48) 242
Bonzini et al., 2019 —— 0.85 (0.62, 1.16) 7.68
Schnatter et 2019 - 0.88 (0.55, 1.28) 4.04
Tsai et al., 2004* ——— 0.81(0.33, 1.88) 131
Sorahan, 2007 Refinery workers - 0.96 (0.85, 1.08) 18.26
Gun et al., 2004 —— 1.03 (0.58, 1.70) 33
Sorahan, 2007 Distribution workers. - 1.15(1.00, 1.32) 16.89
Subtotal (l-squared = 39.8%, p = 0.068) < 0.88 (0.79, 0.88) 100.00
NOTE: Weights are from random effects analysis
I I I
01 1 100
*Incidence cases
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Figure S1f: Forest plot of studies digestive organ cancer incidence and mortality among petroleum

workers

Egger’s regression test for digestive organ cancer publication bias P = 0.302
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Standard error of RR

Study 1D

Liver

RR (95% CI) Weight %

520
295

16.52
100.00

atin et al_, —————— 5§ 19, 0.
Sati I.. 2002 0.39(0.19,0.70
Schnatter et al., 2019 —— 0.44(0.16, 0.95
Tsaietal., 2003 g 0.44 (0.05, 1.59
Gun et al., 2004 - 0.58 (0.16, 1.49
Sorahan, 2007 BReﬁnery workers) — 0.60 (0.38, 0.90
Bonzini et al., 2019 —— 0.71(0.50, 1.02
Huebner et al., 2009 — 0.74 §0.61, 0.89}
Tsaietal., 2007 —— 0.74(0.48, 1.10
Gun et al., 2006b —_— 0.78 20.37, 1.43}
Koh et al, 2014 —— 0.82(0.51,1.25
Sorahan, 2007 (Distribution workers) - 1.20 (0.80, 1.72
Subtotal (I-squared = 22.2%, p = 0.232) < 0.73(0.62, 0.86'
Pancreas
Kohetal., 2014 > 0.57 (0.07,2.07)
Satin et al., 2002 - 0.67 (0.49, 0.89
Gun et al., 2004 —_———— 0.69 (0.33, 1.26
Sorahan, 2007 Refinery workers = 0.81(0.67, 0.96
Schnatter et al., 2019 —— 0.84 (0.58, 1.19
Huebner et al., 2009 - 0.84 (0.73, 0.96
Tsaietal., 2007 — 0.88 20,64, 1.17
Gun et al., 2006b — 0.89 (0.56, 1.35
Bonzini et al., 2019 — 0.97 (0.64, 1.48
Divime et al. 1999b —— 0.98 (0.76, 1.24
Sorahan, 2007 Distribution workers —— 1.10(0.90, 1.33
Tsai et al.. 2004* —_—— 1.10 (0.51,2.10
Wong etal., 2001 [ N — 1.20 (0.62, 2.09
Subtotal (I-squared =5.1%, p = 0.396) O 0.88 (0.82, 0.96)
Gall bladder
Sorahan, 2007 (Distribution workers) ——————— 0.63(0.23, 1.38)
Gun et al., 2006b > 0.86 (0.18,2.51
Gun et al., 2004 > 1.41(0.29, 4.12
Sorahan, 2007 (Refinery workers) —— 1.55(0.99, 2.31
Lewis et al, 2003 (Male, - 428 (1.17,10.95)
Subtotal (I-squared = 47.5%, p=0.107) —_— 1.38(0.78, 2.45)
NOTE: Weights are from random effects analysis

T T

05

=

Funnel plot with pseudo 95% confidence limits

o 4
,*\\
’ ~
’, il N
=] ’ ° ~
7 J \
7’ ~
7’ N
2% RS
o~ ’ L ~
’ N
’ ~
’ ~
’ N
v S
™ - 4 ~
7 N
7 N
’ ~
’ \
I, \\
= ’ N
7 N
’ ~
. N
7 N
w-l ¢ . ~
T T T T T
-10 -5 0 5 10
LogRR

Figure S1g: Forest and funnel plot of studies accessory digestive organ cancer incidence and mortality
among petroleum workers. Egger’s regression test for Accessory digestive organ cancer incidence and
mortality

publication bias P = 0.977
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Study ID

Brain SIR

Tsai et al., 2004

Christie et al., 1991

Koh et al_, 2014

Subtotal (I-squared =34.8%, p = O_Z*OC

Brain SMR

Huebner et al., 2004
Sorahan, 2007
Tsaietal., 2007
Huebner et al., 2009
Rushton, 1993
Schnatter et al., 1993
Wong et al., 2001b
Sorahan, 2007

Gun et al., 2004
Gun et al., 2006b
Jarvholm et al., 1997
Divine et al., 1999
Satin et al_, 1996

—_—
—,—

Koh et al., 2014

Wong et al., 2001
Buffler et al.,2004
Consonni et al., 1999
Sathiakumar et al., 2001
Subtotal (I-squared =0.0%, p =0.741)

NOTE: Weights are from random effects analysis

RR (95% Cl)Weight %

0.41 (0.13, 0.95)46.94
0.70 (0.10, 2.00)28.82
2.36 (0.29, 8.52)24.24
0.73 (0.28, 1.92)100.00

0.79 (0.26, 1.83)0.70
0.79 (0.56, 1.06)6.57
0.92 (0.61, 1.34)4.32
0.98 (0.83, 1.14)26.56
1.01 (0.78, 1.29)10.57
1.01 (0.41, 2.08)1.01
1.02 (0.59, 1.64)2.56
1.02 (0.83, 1.25)15.96
1.06 (0.59, 1.74)2.29
1.08 (0.70, 1.61)3.86
1.10 (0.51, 2.00)1.43
1.13 (0.90, 1.40)13.71
1.17 (0.83, 1.60)6.21
1.21 (0.15, 4.36)0.24
1.22 (0.44, 2.65)0.83
1.80 (0.90, 3.20)1.66
2.08 (0.67, 4.85)0.68
2.22 (0.81, 4.84)0.84
1.04 (0.95, 1.12)100.00

Standard error of RR

T
A

Funnel plot with pseudo 95% confidence limits

10

T

0
Log RR

Figure S1h: Forest and funnel plot of studies brain cancer incidence and mortality among petroleum

workers
Egger’s regression test for brain cancer incidence and mortality publication bias P = 0.632
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Study ID RR (95% Cl)Weight %
Hodgkin disease SMR
Pasetto et al., 2012 > 0.41(0.20, 1.85) 2.83
Wong etal, 2001b € »- 0.58 (0.12, 1.70) 2.00
Sorahan, 2007 %Reﬁnery workers) —/ T 0.67 (0.36, 1.12) 10.89
Tsaietal., 200 - 0.70(0.19, 1.79) 2.79
Divine et al., 1999b * 0.85(0.27, 1.97) 3.55
Wong etal., 2001 - 0.88 (0.20, 4.92) 1.37
Satin et al., 2002 —_— 0.95(0.41, 1.87) 6.09
Huebner et al., 2009 ——— 1.07 (0.68, 1.59) 19.44
Rushton, 1993 — 1.13(0.68, 1.76) 15.51
Sorahan, 2007 (Distribution workers) —_— 1.24(0.69,2.04) 11.94
Schnatter et al., 2019 ng 1.26 (0.46, 2.75) 4.39
Bonzini et al., 2019 = ] 1.35(0.51, 3.60) 3.67
Satin et al., 1996 T 1.41(0.83, 2.23) 14.36
Consonni et al., 1999 - 1.51(0.17,5.44) 1.17
Subtotal (I-squared = 0.0%, p = 0.766) <> 1.03 (0.86, 1.25) 100.00
Non»Hodgkin‘s lymphoma SIR
Tsaietal., 2004 ] 0.41(0.13,0.95) 7.19
Gun et al., 2004 T 0.95 (0.65, 1.35) 23.79
Lewis et al., 2003 —_— 0.97 (0.59, 1.50) 19.39
Huebner et al ., 2000 - 1.40 (0.82, 2.24) 18.01
Christie et al., 1991 -1 1.70 (0.80, 3.10) 12.67
Sathiakumar et al., 2001 T+ 1.82(0.94, 3.18) 14.49
Koh etal., 2014 2s 1.83 20.38, 5,34; 445
Subtotal (I-squared =41.3%, p=0.116) T 1.17 (0.87, 1.58) 100.00
Non-Hodgkins‘s lymphoma SMR
Pasetto et al., 2012 * 0.58 50.19, 1,26; 124
Gun et al., 2004 e — 0.82 (0.40, 1.47) 2.61
Schnatter et al., 2019 T 0.85 (0.56, 1.24) 7.00
Huebner et al., 2009 —= 0.93(0.81, 1.07) 57.11
Tsaietal., 2007 -—— —4 0.97 (0.69, 1.32) 10.52
Gun et al., 2006b — = 0.99 (0.62, 1.50) 5.67
Satin et al., 2002 T 1.04(0.74, 1.41) 10.65
Bonzini et al., 2019 —_— 1.08 (0.62, 1.85) 3.70
Koh et al., 2014 1.24(0.15, 4.47) 0.38
Consonni et al., 1999 - 2.12(0.68, 4.95) 1.12
Subtotal (l-squared =0.0%, p = 0.851) <p 0.95 (0.85, 1.05) 100.00
NOTE: Weights are from random effects analysis
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12 1 833
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Figure S1i: Forest and funnel plot of studies for Hodgkin’s and Non-Hodgkin’s Lymphoma incidence
and mortality among petroleum workers. Egger’s regression test HL. and NHL incidence and mortality

publication bias P = 0.533

16



Study
ID

Multiple Myeloma SMR

Bonzini et al_, 2019

Schnatter et al_, 2019

Huebner et al., 2009

Gun et al., 2006b

Gun et al., 2004

Rushton, 1993

Sorahan, 2007 (Refinery workers)

Pasetto et al., 2012 <€
Satin et al., 2002

Sorahan, 2007 (Distribution workers)
Subtotal (I-squared = 15.5%, p = 0.300)

Multiple myeloma SIR

Christie et al., 1991

Huebner et al ., 2000

Tsai et al., 2004

Kirkeleit et al., 2008

Gun et al., 2004

Subtotal (I-squared = 0.0%, p = 0.810)

NOTE: Weights are from random effects analysis

RATIO (95% Cl)

0.51(0.16, 1.57)
0.76 (0.35, 1.45)
0.97 (0.78, 1.20)
1.39(0.72, 2.42)
1.63 (0.70, 3.22)
0.92 (0.59, 1.36)
0.95 (0.69, 1.26)
0.72 (0.12, 2.15)
1.59 (1.06, 2.28)
0.96 (0.65, 1.38)
1.04 (0.89, 1.21)

2.20 (0.60, 5.60)
1.48 (0.59, 3.04)
1.23 (0.34, 3.15)
2.49 (121, 5.13)
1.72 (0.96, 2.84)
1.81(1.28, 2.55)

%
Weight

1.72
4.26
28.38
572
373
11.01
18.36
1.09
12.69
13.04
100.00

9.53
17.69
9.59
2278
40.41
100.00

1.5

25

|
A2

Funnel plot with pseudo 95% confidence limits

8.33

0
Inratio
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Figure S1j: Forest and funnel plot of studies for Multiple myeloma incidence and mortality among
petroleum workers. Egger’s regression test Multiple myeloma incidence and mortality publication bias
P= 0.162

Study %
ID RATIO (95% ClI) Weight
Acute myeloid leukaemia
Christie et al., 1991 -+ 0.40(0.10, 0.80) 3.43
Gun et al., 2006b —_—1T 0.73(0.27, 1.59) 4.53
Schnatter et al., 2019 —_— 0.73(0.35,1.35) 7.08
Gun et al., 2004 1.03 (0.33,2.39) 3.74
Sorahan, 2007 (Refinery workers) = o 1.07 (0.80, 1.40) 19.67
Huebner et al., 2009 ko 1.07 (0.84, 1.36) 21.75
Satin et al., 2002 —c 1.14 (0.66, 1.82) 10.67
Sorahan, 2007 (Distribution workers) =7 1.17 (0.82,1.62) 16.71
Aas et al., 2009 —— 2.00(1.00, 3.70) 7.42
Kirkeleit et al., 2008 —_— 2.89(1.25,6.67) 4.99
Subtotal (I-squared = 37.7%, p = 0.107) < 1.11(0.91, 1.36) 100.00
Chronic myeloid leukaemia
Satin et al., 2002 - 0.44 (0.09, 1.30) 6.33
Huebner et al., 2009 N B 1.01 (0.67, 1.47) 73.05
Kirkeleit et al., 2008 + 1.44 (0.19, 10.70) 2.78
Gun et al., 2006b - 1.45(0.39, 3.70) 8.91
Gun et al., 2004 - 2.03(0.55,5.20) 8.94
Subtotal (I-squared = 0.0%, p = 0.494) <> 1.06 (0.76, 1.49) 100.00
Acute lymphocytic leukaemia
Huebner et al., 2009 — e 0.77 (0.35, 1.45) 53.59
Gun et al., 2006b e 1.24 (0.15, 4.48) 9.38
Satin et al., 2002 0 1.40(0.37, 3.58) 21.02
Gun et al., 2004 + 1.81(0.22, 6.56) 9.39
Kirkeleit et al., 2008 + 2.17 (0.29, 16.60) 6.61
Subtotal (I-squared = 0.0%, p = 0.753) ] 1.06 (0.63, 1.78) 100.00
Chronic lymphocytic leukemia
Huebner et al., 2009 e 1§ 0.89 (0.62, 1.24) 67.85
Satin et al., 2002 —=—— 0.93(0.42, 1.76) 15.88
Schnatter et al., 2019 —_— T 1.40 (0.51, 3.04) 10.23
Kirkeleit et al., 2008 * 1.62 (0.51, 5.20) 6.05
Subtotal (I-squared = 0.0%, p = 0.648) <> 0.97 (0.73, 1.29) 100.00
NOTE: Weights are from random effects analysis

I

.0602

16.6
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Funnel plot with pseudo 95% confidence limits
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Figure S1k: Forest and funnel plot of studies for subtypes of leukaemia incidence and mortality
among petroleum workers Egger’s regression test leukaemia subtype incidence and mortality

publication bias P = 0.355

Study ID

All Leukaemia
Tzaietal, 2004

Tsaietal, 2003

Wong et al., 2001

Schnatter et al., 2018

Pasetto et al., 2012

Gamble et al., 2000

Satin et al., 2002

Huebner et al., 2000

Divine et al., 1889b

Lewis etal., 2002

Gun et al., 2006b

Tzaietal, 2007

Satinetal.. 1896

Sorahan, 2007 (Refinery workers)
Rushton, 1883

Aas et al,, 2008

Sorahan, 2007 (Distribution workers)
Wong et al., 2001b

Jarvholm et al., 1897

Huebner et al ., 2000

Kohetal, 2014

Consonni et al., 1999

Koh etal., 2014

Christie et al., 1881

Subtotal (l-squared = 36.7%, p=0.038)

Qverall (l-squared = 36.7%, p = 0.038)

L

.-_0_0_-

RR (95% CI) Weight %

0.43 (0.09, 1.25)
0.57(0.18, 1.46)
0.67 (0.22, 1.58)
0.81(0.51, 1.21)
0.85 (0.40, 1.46)
0.90 (0.62, 1.24)
0.93 (0.68, 1.24)
0.94 (0.81, 1.00)
0.94 (0.69, 1.28)
0.96 (0.51, 1.65)
0.99 (0.59, 1.56)
1.01(0.72, 1.26)
1.02(0.77,1.32)
1.07 (0.87, 1.30)
1.08 (0.82, 1.40)
1.20 (0.90, 1.70)
1.24 (0.8, 1.57)
1.38 (0.8, 1.89)
1.40 (0.59, 2.70)
1.42(0.75, 2.42)
1.46 (0.30, 4.27)
2.25(0.97, 4.43)
2.71(0.56, 7.91)
3.40 (1.70, 5.90)
1.08 (0.7, 1.19)

1.08 (0.97, 1.19)

0.57
0.79
088
3.04
2.08
5.30
6.27
10.75
6.25
245
33
5.88
7.02
9.02
7.24
5.88
7.66
5.66
1.57
2.48
0.56
1.58
0.56
223
100.00

100.00

NOTE: Weights are from random effects analysis
1

.08

-

1.1
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Funnel plot with pseudo 95% confidence limits
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Figure S1I: Forest and funnel plot of studies of leukaemia incidence and mortality among petroleum
workers.

Egger’s regression test Leukaemia incidence and mortality publication bias P = 0.592

Figure S2: Forest and funnel plot of studies evaluating cancer incidence and mortality among
residents of oil producing communities.
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Study ID

RR (95% Cl) Weight%

Skin melanoma

Kelsh et al., 2009* —_— 0.09 (0.03,0.27) 50.67
Hurtig and Sebastian, 2002* e e 10.15 (2.19, 46.97)49.33
Subtotal (I-squared = 95.9%, p = 0.666 0.93 (0.01,94.98) 100.00
Multiple myeloma

Kelsh et al., 2009* —_— 0.12 (0.04,0.36) 27.52
Sans et al., 1995 (0-7KM)*** —— 1.49 (1.10,2.01) 37.36
Sans et al., 1995 (0-3KM)™* —_— 2.15(1.25,367) 35.12
Subtotal (I-squared = 90.8%, p = 0.000) _ 0.85(0.29,2.50) 100.00
Brain

Hurtig and Sebastian, 2002 (Male)* 0.14 (0.01, 1.34) 22.03
Kelsh et al., 2009* — 0.31(0.21,047) 61.57
Hurtig and Sebastian, 2002 (Female)* g 3.80 (0.24, 60.65) 16.40
Subtotal (I-squared =44.7%, p = 0.164) —_— 0.39(0.11, 1.43) 100.00
Non-Hodgkin lymphoma

Kelsh et al., 2009* —_— 0.40 (0.27,0.58) 16.73
Sans et al., 1995 (0-7KM)** - 1.00 (0.75,1.32) 20.32
Sans et al., 1995 (0-3KM)*** — 1.07 (0.61,1.87) 11.56
Ramis et al., 2012 (Male)* -*> 1.09 (0.97,1.24) 2572
Ramis et al., 2012 (Female)* * 1.12(0.99, 1.27) 2568
Subtotal (I-squared = 84.6%, p = 0.000) <> 0.91(0.71,1.17) 100.00
Lung

Kelsh et al., 2009** - 0.49 (0.39,0.63) 27.65
Sans et al., 1995 (0-7KM)** * 1.01(0.93,1.09) 32.08
Sans et al., 1995 (0-3KM)** - 1.07 (0.92, 1.24) 3055
Hurtig and Sebastian, 2002 (Male)* * 1.54 (0.54,4.39) 7.27
Hurtig and Sebastian, 2002 (Female)* < 1.65(0.23,11.73) 2.46
Subtotal (I-squared = 88.5%, p = 0.000) <p 0.88 (0.64, 1.21) 100.00
All Leukemia

Kelsh et al., 2009* - 0.53 (0.43,0.58) 23.29

Sans et al., 1995 (0-3KM)***

Barregard et al., 2009**

Sans et al., 1995 (0-7KM)™*

Hurtig and Sebastian, 2004*

Subtotal (I-squared = 91.4%, p = 0.000)

Hodgkin lymphoma

Sans et al., 1995 (0-7KM)***

Sans et al., 1995 (0-3KM)™*

Subtotal (I-squared =0.0%, p =0.807)

0.85(0.41,1.57) 16.02
0.89 (0.66, 1.18) 21.85
1.14 (0.88, 1.45) 22.34
2,56 (1.35,4.86) 16.50
0.99 (0.62, 1.57) 100.00

1.06 (0.59, 1.89) 83.90
1.27 (0.26,3.71) 16.10
1.09 (0.64, 1.86) 100.00

NOTE: Weights are from random effects analysis
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Figure S2: Forest and funnel plot of studies evaluating cancer incidence and mortality among residents
of oil producing communities. Egger’s regression test for publication bias on all cancers for residents
living in oil producing communities P = 0.755

Figure S3: Forest plot of nested case-control studies evaluating cancer among petroleum industry
workers and case-control studies evaluating cancer risk among residents living in proximity to

petroleum facilities
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* Childhood leukaemia (Age 0-24); ** Childhood leukaemia (Age 0-19)

Figure S3: Forest plot of nested case-control studies evaluating cancer among petroleum industry
workers and case-control studies evaluating cancer risk among residents living in proximity to
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