
Lung cancer risk for diesel exhaust: meta-analysis of 3 cohorts (2 truck drivers, 1 underground 
miners, pre-2007) 
 
 

  

 
 

 
 

Exposure setting Average EC exposure 

(µg/m3) 

Excess lifetime r isk through age 80 years (per 

10,000) 

Worker exposed, age 20-65 

years 

25 689 

Worker exposed, age 20- 65 

years 

10 200 

Worker exposed, age 20-65 

years 

1 17 

General public, age 5-80 years 0.8 21 

Based on linear risk function, lnRR = 0.00098 x exposure, assuming a 5-year lag, using age-specific (5-year 

categories) all cause and lung cancer mortality rates from the United States in 2009 as referent. 

Exposure-Response Estimates for Diesel Engine Exhaust and Lung Cancer Mortality Based on Data from 
Three Occupational Cohorts  https://ehp.niehs.nih.gov/1306880/

Non-cancer effects of diesel exhaust (particulate and NO2) 

Table 1. Key Experimental Data on Health Efiect:s and Dose-Responses of Diesel ExhaU5t (Adapted From Taxell and San onen, 2016) 

Endpoint and Type ofSrudy New Technology Diesel Engines Older Technology Diesel Engines 

With Exhaust After Treaanen 1th Particle FilteI/I'r.lp Wrtbou Exhall5tAfterTre.atmen 

Human inhalation studies (1-lh} 
loAammatmy changes in BAUBW, 

mcreased airway resistance 
No data identified 0 data identified LOAEL: 100 µg DEP/ m 3 (0.2-0.4 ppm (¾} 

Sensory irritation o data identified 0 data identified LOAD...100-30011gDEP/ m 3 (0.2-1.3ppm (¾} 
Reduced response to vasodilarors o data identified , OAEI.: 3.4 ppm • 'O, 

(711gDEPlm 3} 
LOAEI.:: 2~350 µgDEP/m3 (0.2-1.6ppm (¾} 

Increased LSCbe.mic burden o data identified 0 data idfntified LOAEL: 30011& DEP/ m 1 (1.0 ppm • (¾} 

Animal inhalation studies 
Histopatho ogical changes in 

lungs (104-130wee.k, ra) 
NOAD..: 0.9 ppm Ch 

(5 11g DEP/ m 3); LOAD.: 
4.2 ppm (¾ (12 µg DEP/m 1) 

LOAD.: 1.1 ppm '0, 
{10 µgDEP/ 

LOAD.: 210 µg DEP/ m 3 (0.2 ppm NO ) 

Mild decrease in pulmonary 
function (104-130 week, ra 

OAEL:0.9ppm Ch 
(5 11& DEP/ m 1}; LOAD.. 

4.2 ppm '(¾ (12 11g DEP/m1) 

0 data identified OAEI.: 2 000 µg DEP/m1 (1.5 ppm Ch) 
LOAEL: 3 500 µg DEP/ m 3 (0.3 ppm 0,) 

Lung tumor.. {104-130week. rat) , OAEI.: 4..2 ppm .Ch 
(UµgDEP/ m 1) 

o lung tum= 
(onginal cone. 6600 µg 
DEP m • no data on 
final exposure .evels) 

OAEI.: 800--1000 µg DEP/ m 3 (0.3 ppm N<h) 
LOAEI.: 2 200 µg DEP/ m 3 

(approximately 1 ppm, (¾) 

DNA damage in lungs egative (comet) o data identified Positive (induction of 8-0HdG, gpc, and 
lad poin mutations, DNA strand 
breaks and adducts) 

System." c geno oxidty 'egative (8-0HrlG. micronuclel'} • o dat.i identified . ostly negative 

ln uitro studies 
Genotoxicity , data identified utage.ruc to bact.ena 

(limited data) 
Mutagemc to bacteria and mammalian 

cells (DEP extracts) 

https://ehp.niehs.nih.gov/1306880/


NIOSH, 2009: Occupational exposure measurements to diesel exhaust from on-road vehicles: elemental carbon (EC, 
^g/m3), submicron and respiratory particulate matter (PMs  and PMr , ^g/m3), and CO, NO and NO2 (ppm)

Description Agent Duration ■ AM (SO) GM (GSD) Location Year Reference

Driver*

Truck -  local ECS >4 56 5(0*) 0 9(4.0) US 1980s (Zaetat sU l . .1221)

Track - k>cal ECS >4 576 (a) 2 (2.3) 1 (2.4) US 2001-2005 (Davis, et a l . 2007)

Truck -  local ECr >4 5 7* 6(16) US 1999 (Garshick. el al 2002)

Track -  local ECm >4 4(a) 5(0.1) 5(1.0) US 1985 t NIOSH 19861

Track - long haul ECS >4 72 5(0.4) 0 4(3,8) US 1940s (Zaebsl d a l 19911

Track - Ions haul ECS >4 349(a) 1 (0.4) 1(2.3) US 2001-2005 (Uavw ii_al iQSl)

Track - Ions haul ECr >4 5 5s 4(2.0) US 1999 (Garjluck el al 2002)

Truck - long haul ECm >4 4(a) 22 (13 2) 19 (2 0) US 1945 (MOSH 1986)

Track ECi I-X 3 10(6 0) 9(t.8) US 1992 OflQSH.1221)

Bub ECr >4 5 10s 9 (1-3) Estonia 2002 (p) (Boffetta ft al 20Q21

Bus ECr >4 39 2 0 ( 1 3 ) 14(3  3) US 2002 (p) (Ranachandran et al 2005)

Bus EC| >4 4 2>LOD: 11-20 US 1998 (NIOSH 1998)

Bus and truck' ECj >4 20 l l 8 6(2.9) Sweden 2002-2004 (Lewne et a l. 2007)

Taxi^ ECi >4 8 8* 7(16) Sweden 2002-2004 (Lewne et al 200 ’)

Mechanics

Track ECS >4 80 27(4 1) 4(12 1) US 1980* (Zasfesi-SLaL-1221)
Track ECr >4 10 4s 4(16) US 1999 (Uariluik etiL JQilZ)

Ambulance depot ECR >4 3 31 29(16) UK 2000(p) (Grove* et al 2000)

Bus ECr >4 53 39 31 (2 1) UK 2000(p) (Groves ft al 2000)

Bus ECr >4 15 39s 34 (1-3) Estonia 2002(p) fBoffetta jL a l J ^ a ; )

Track bus (-inspection) ECt >4 40 21® 11(32) Sweden 2002-2004 (I.ewne rt al 2007)

Others

Firefighter EC] >4 27 24 (mas) US 2002(p) (RoegiKT el al .''00.'')

Fur fighter e c i >4 18 40 (20J ) 35(1.7) us 1995(p) (Echt etal 1995)

Firefighter ECi >4 12 10 (max) us 1997 (NIOSH 1998)

Firefighter ECi <1 4 ND ND us 1998 (NIOSH 1998)

Service worker bus EC] >4 4 2>LOD 0 3-15 us 1998 (NIOSH 1998)

Vehicle testing ECr >4 11 11 11 (IS )  UK 2000(p) (Groves el al 2000)

Parking attendant (booth) ECr >4 34 (t) 11  (0 6) 11 (18) US 2002 (p) (Riimachamlnin. et al 201

D nveo

Taxii PMS >4 8 12* 11 (1-5) Sweden 2002-2004 G U nw  jyjftl)

Bus and truck" PMS >4 20 15* 14(1.6) Sweden 2002-2004 (l.yrnse et al 2007)

Truck -  local PMr >4 5 129* 120(1.5) US 1999 (Gariituck et al 20Q2)

Truck -  local p m r >4 545(a) 28 (39) 2 0 (2 1 ) US 2001-2005 (D am  ft al 2007)

Truck. long haul PMr >4 4 56* 5 5 (1 2 ) US 1999 (Qanhick et al 2002)

Truck - long haul PMr >4 334(a) 53(324) 23(2.5) u s 2001-2005 (Davii £Lai ^flfll)

Bus p m r >4 5 600s 540(1.5) Estonia 2002(p) (Boffetta et al 2002)

Mechanic*

Track bu* ( 'inspection) p m s >4 40 24* 2 3 (1 9 ) Sweden 2002-2004 (lew ne etal 2007)

Track PMr >4 10 203* 152(21) US 1999 (Cantock i U l  2QQ2)

Bus PMr >4 15 1100* 1020(16) Estonia 2002 (p) (Boffetta el al 2002)

Bus PMr MI 232 240(260) US 1987(p) 1Gamble et a l . 1987)

Bus PMr >4 41 267 224 (1.8) UK 2000(p) (Grove* el al 2000)

Ambulance depot PMr >4 3 127 118(16) UK 2000(p) (Oft»e» el al 2000)



 

Vehicle tertmir PMr >4 10 156 149(1 4) UK 2000(p) (Qrovet tt al 2000)

Dnver 

Truck -  local NO >4 4(a) 0.23 (0.05) 0.22 (I J )  US 1985 fNTOSH 19861

Truck - long haul NO >4 4(a) 0-27 (0.10) 0 25 (1 5 ) US 1985 (NIOSH 19861

Dnver 

Taxi : NO; >4 12

«!Ar
r
,

O©

0.02 (0.7) Sweden 2002-2004 (Lewng el a l , 20071

Bin itnd (ruck' NO: >4 30 0 03* 0 03 (0.7) Sweden 2002-2004 (Lewne el nl 2007)

Truck NO? >4 40 0 04 (0 02) Sweden 1997-1999 (Lewne «  al 2006)

Taxi NO- >4 20 0 03 (0 01) Sweden 1997-1999 fl.em w .r til.. 2006)

Boa NO; >4 42 0.03 (0 01) Sweden 1997-1999 (Lewue a a l  2C4/6)

Mechanics 

Truck bus i.-tnspe< NO; >4 60 0.05* 0.05 (0.9) Sweden 2002-2004 (Lewne el al 20071

Bus NO? NI 232 0.24(0-26) US 1987(p) (Gamble, cl al 1987)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073453/

NISOH, 2012: Measurement of Area and Personal Breathing Zone Concentrations of Diesel Particulate 
Matter (DPM) during Oil and Gas Extraction Operations, including Hydraulic Fracturing

Personal Breathi■ ng Z—  one Measurements of Di■ esel Part■i culte Matter (DPM as ug/m 3, Elemental 
Carbon) by Operation Arithmetic (AM) and Geometric (GM) Means as Time Weighted Averages

Job Title Total # of samples AM ±SD*
**

GM±SE Range 95% Cl 

(lower/upper)

Completions 33 11.9±11.3 S.4= 1.1 1.4-52 6.2/11

Drilling Operations 10 7.4=5.3 5.7±1_4 2.0-18 3.3/10

Servicing Operations 6 5.4±3.8 3.0±2.1 0.1-11 0.5/18

Total 49 10±9.9 6.8±0.9 0.1-52 5.2/9.0

Area Measurement Diesel Particulate Matter (DPM as ng/m Elemental Carbon) by Operation. 
Arithmetic (AM) and Geometric (GM) Means as Time Weighted Average (TWA)

Operation Total # of samples A l l  ±SD"
**

GM±SE Range 95% Cl 

(lower/upper)

Completions 30 15.5=16.6 9.5=.2.7 0.1-68 5.3/17

Drilling Operations 21 16.2=15.0 11.0±2.2 3.0-51 7.2/17

Servicing Operations 4 S.4±8.4 4.4±3.2 0.8-18 0.4/47

Total 55 16.9=15.5 9.5=1.7 0.1-68 6 6 13_6

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5957075/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5957075/
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