
Supplement 1: Methods, Sampling and Measures of Studies included in the Scoping Review of Occupation and Breast Cancer 
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Citation Sample Study 
Design Sample Size Exposure 

assessment  

Age and 
menopausal 
status 

Diagnostic 
Data  

Race, ethnicity 
and 
socioeconomic 
measures 

Covariates and other 
breast cancer risk 
factors collected 

Interaction effects, 
physiological samples, 
and other sources of 
exposure 

Åkerstedt T, Knutsson A, Narusyte J, et al. Night work and 
breast cancer in women: a Swedish cohort study. BMJ 
Open 2015; 5(4): e008127. 

Twins born in Sweden before 1959 
who were between ages 41-60 when 
the interview was conducted between 
1998 and March 2003. 

Cohort 
13,656 women 
3,104 with night 
work 

Night-shift work 
defined as at least 
occasional night work 

Age at 
interview None Education level 

Parity, BMI, smoking, 
alcohol use, leisure time 
exercise 

None 

Anderson LN, Cotterchio M, Mirea L, et al. Passive 
cigarette smoke exposure during various periods of life, 
genetic variants, and breast cancer risk among never 
smokers. Am J Epidemiol 2012; 175(4): 289–301. 

This study utilized data from women 
who participated in the Ontario 
women's diet and health study. The 
cases included in the study were 
women who had never smoked (2003-
2004). 

Case-
control 

920 cases 
960 controls  

Workplace passive 
smoking  

Menopausal 
status None 

Race/ethnicity, 
socioeconomic 
status 

Parity, family history, 
BMI, smoking, alcohol 
use  

Interaction between 
lifetime passive cigarette 
smoke exposure at home 
and work, carcinogen 
metabolizing genes and 
breast cancer risk; saliva 
samples 

Andreotti G, Hou L, Beane F, et al. Body mass index, 
agricultural pesticide use, and cancer incidence in the 
Agricultural Health Study cohort. Cancer Causes Control 
2010; 21(11): 1759–1775. 

Agricultural Health Study: includes 
57,310 licensed pesticide applicators 
from Iowa and North Carolina who 
were enrolled from 1993-1997 and 
32,346 spouses. 

Cohort 67,947 total 
28,319 women 

Agriculture; pesticide 
use 

Menopausal 
status None White/other 

only; education  

Parity and menopause, 
family history, smoking, 
alcohol use 

Interaction of BMI and 
pesticide use 

Beane Freeman LE, Rusiecki JA, et al. Atrazine and cancer 
incidence among pesticide applicators in the Agricultural 
Health Study (1994-2007). Environ Health Perspect 2011; 
119(9): 1253–1259. 

Agricultural Health Study: includes 
57,310 licensed pesticide applicators 
from Iowa and North Carolina who 
were enrolled from 1993-1997 and 
32,346 spouses. 

Cohort 

36,357 
participants 
reported use of 
atrazine 
312 women 

Agriculture; atrazine Age at 
diagnosis  None 

Education 
measured but 
not adjusted  

Parity, family history, 
smoking, alcohol None 

Bernstein L, Allen M, Anton-Culver H, et al. High breast 
cancer incidence rates among California teachers: Results 
from the California Teachers Study (United States). 
Cancer Causes Control 2002; 13(7): 625–635. 

Active or retired California teachers or 
administrators at the time the cohort 
was established in 1995. 

Cohort 133,479 

California public 
school employees, 
kindergarten through 
community college 

Age at 
diagnosis; 
menopausal 
status 
measured 
but not 
analyzed 

In situ, 
localized or 
non-
localized 
tumors 

Race/ethnicity, 
SES measured 
but not 
analyzed  

Reproductive history, 
family history, BMI, 
smoking, alcohol (all 
were measured, but not 
statistically covaried) 

None 

Bhatti P, Doody MM, Alexander BH, et al. Breast cancer 
risk polymorphisms and interaction with ionizing 
radiation among U.S. radiologic technologists. Cancer 
Epidemiol Biomarkers Prev 2008a; 17(8): 2007–2011. 

U.S. radiologic technologists who were 
certified for at least 2 years between 
1926 and 1982.  

Nested 
Case-
control 

859 cases 
1,083 controls  

Radiologic 
technologists; 
ionizing radiation 

Age at 
diagnosis None 

Race/ethnicity 
and 
socioeconomic 
measures 

Reproductive history, 
family history, BMI, 
smoking, alcohol (all 
were measured, but not 
statistically covaried) 

Interaction of SNP 
genotype associations 
with ionizing radiation 
exposure; blood samples 

Bhatti P, Struewing JP, Alexander BH, et al. 
Polymorphisms in DNA repair genes, ionizing radiation 
exposure and risk of breast cancer in U.S. radiologic 
technologists. Int J Cancer 2008b; 122(1): 177–182. 

U.S. radiologic technologists who were 
certified for at least 2 years between 
1926 and 1982.  

Case-
control 
study 

859 cases 
1,083 controls  

Radiologic 
technologists; 
ionizing radiation 

Age at 
diagnosis None Race/ethnicity  

Reproductive history, 
family history, BMI, 
smoking, alcohol (all 
were measured, but not 
statistically covaried) 

Interaction of SNP 
genotype associations 
with ionizing radiation 
exposure; blood samples;  
diagnostic radiation 
history  

Brophy JT, Keith MM, Gorey KM, et al. Occupational 
histories of cancer patients in a Canadian cancer 
treatment center and the generated hypothesis regarding 

Women from Windsor, Ontario with 
breast cancer compared to women 
with one of 28 other types of cancer. 

Modified 
Case-
control 

299 cases 
237 controls  

Any occupation 
Canada Standard 
Industrial 
Occupational Codes  

Age at 
diagnosis; 
age over 55 
as a proxy 

None Education  Smoking (measured but 
not found to covary) None 



breast cancer and farming. Int J Occup Environ Health 
2002; 8(4): 346–53. 

for 
menopause 

Brophy JT, Keith MM, Gorey KM, et al. Occupation and 
Breast Cancer. Ann N Y Acad Sci 2006; 1076(1): 765-777. 

564 women with breast cancer and 599 
controls, matched by age and 
geography, all from the Windsor, 
Canada area. 

Case-
control 

564 cases 
599 controls  

Any; work exposures 
measured but 
deemed unreliable 
by the authors 

Age at 
diagnosis; 
menopausal 
status 
measured 
but not 
analyzed  

None 
Education and 
household 
income  

Number of pregnancies, 
years of oral 
contraceptive use, 
months of breastfeeding; 
ever pregnancy, used 
hormones, used oral 
contraceptives, family 
(mother's) history, BMI, 
ever smoked, alcohol use 

Interaction of early 
agriculture work and 
later occupation; 
residence on a farm and 
living within 1 mile of a 
farm 

Brophy JT, Keith MM, Watterson A, et al. Breast cancer 
risk in relation to occupations with exposure to 
carcinogens and endocrine disruptors: A Canadian case-
control study. Environ Health 2012; 11(1). 

Women from southern Ontario, 
Canada, diagnosed with breast cancer 
between 2002 and 2008; controls 
recruited via random dialing. 

Case-
control, 
with 
worker 
engagem
ent 

1,005 cases 
1,146 controls  

Any; coded according 
to the North 
American Industry 
Classification System; 
carcinogen exposures 
estimated  

Age at 
interview, 
which was 
proximal to 
diagnosis; 
menopausal 
status  

Tumor 
receptor 
status  

SES/education 
indicators  

Number of full term 
pregnancies, 
breastfeeding, family 
history reported but not 
analyzed, BMI, smoking, 
alcohol 

Interaction of prior work 
history in agriculture 
with later occupation 

Brown SB, Hankinson SE, Eliassen AH, et al. Urinary 
melatonin concentration and the risk of breast cancer in 
Nurses' Health Study II. Am J Epidemiol. Epub ahead of 
print 13 Jan 2015. DOI: 10.1093/aje/kwu261. 

116,430 U.S. female registered nurses, 
age 25-42 at baseline in 1989; 29,611 
nurses provided blood and urine. 

Nested 
Case-
control 

600 cases 
786 controls  

Occupation as a 
nurse; melatonin 
measured  

Menopausal 
status 

Tumor 
receptor 
status  

Only Caucasian 
as yes/no  

Age at menarche, parity 
and age at first birth, 
family history, BMI, 
smoking, alcohol use 

Melatonin 

Buitenhuis W, Fritschi L, Thomson A, et al. Occupational 
Exposure to Ionizing Radiation and Risk of Breast Cancer 
in Western Australia. J Occup Environ Med 2013; 55(12): 
1431-1435. 

Women aged between 18 and 80 years 
with a first incident invasive breast 
cancer diagnosed between April 2009 
and July 2011 were identified from the 
Western Australia cancer registry. 

Case-
control 

1,205 cases 
1,789 controls  

Health care 
professionals, 
laboratory workers, 
flight crew and jobs 
that required 
frequent work-
related air travel; 
ionizing radiation  

Age at 
diagnosis; 
menopausal 
status  

Tumor 
receptor 
status  

None 

Age at menarche, age at 
first birth, parity, family 
history, BMI, smoking, 
alcohol use 

Ionizing radiation 
exposure and tumor 
receptor status 

Buja A, Mastrangelo G, Perissinotto E, et al. Cancer 
incidence among female flight attendants: a meta-
analysis of published data. J Womens Health (Larchmt) 
2006; 15(1): 98–105. 

Studies were published between 1995 
and 2003, and included 287 to 6,895 
workers. 

Meta- 
analysis 7 studies  Flight attendants None None None None None 

Chen C, Huang Y-B, Liu X-O, et al. Active and passive 
smoking with breast cancer risk for Chinese females: a 
systematic review and meta-analysis. Chin J Cancer 2014; 
33(6): 306–316. 

Cohort studies and case-control studies 
investigating the associations between 
active or passive smoking and breast 
cancer risk among Chinese females 
were reviewed. 

Meta- 
analysis 

51 studies (3 
cohort studies 
and 48 case-
control studies)  

Workplace passive 
smoking  None None None Active smoking, passive 

smoking from husband 

Active smoking, passive 
smoke exposure from 
husband 

Chou LB, Chandran S, Harris AHS, et al. Increased breast 
cancer prevalence among female orthopedic surgeons. J 
Womens Health 2012; 21(6): 683–689. 

American Academy of Orthopedic 
Surgeons Cohort 505 

Orthopedic surgeons; 
use of fluoroscopy 
and mini-fluoroscopy 
and polymethyl-
methacrylate 

Age 
menopausal 
status 
measured 
but not 
analyzed  

None 
Race/ethnicity 
measured but 
not analyzed  

Age of menarche, HRT 
use, parity, family 
history, BMI, smoking, 
alcohol (all were 
measured, but not 
statistically covaried) 

None 

Chou LB, Lerner LB, Harris AHS, et al. Cancer Prevalence 
among a Cross-sectional Survey of Female Orthopedic, 
Urology, and Plastic Surgeons in the United States. 
Womens Health Issues. Epub ahead of print 8 Aug 2015. 
DOI: 10.1016/j.whi.2015.05.005. 

Participants were recruited from 
relevant professional medical societies 
in the U.S. 

Cohort 
505 orthopedics 
328 urology 
352 plastics 

Physicians; 
fluoroscopy use  

Age at 
diagnosis 
and 
menopausal 
status 
measured 

None 

Race/ethnicity, 
SES measured 
but not 
analyzed  

Reproductive history, 
family history, BMI, 
smoking, alcohol (all 
were measured, but not 
statistically covaried) 

None 



but not 
analyzed 

Cordina-Duverger E, Koudou Y, Truong T, et al. Night work 
and breast cancer risk defined by human epidermal 
growth factor receptor-2 (HER2) and hormone receptor 
status: A population-based case-control study in France. 
Chronobiol Int 2016; 33(6): 783–787. 

Women from France aged 25-75 years, 
diagnosed between 2005 and 2007 and 
controls randomly selected from 
telephone directories. 

Case-
control 

1,232 cases 
1,317 controls  

Night-shift defined as 
work covering the 
entire span from 
11pm to 5am  

Age at 
diagnosis; 
menopausal 
status  

Tumor 
receptor—
hormone 
receptor 
and 
ductal/lobu
lar 

None 

Parity, age at first full 
pregnancy, age at 
menarche; current use of 
HRT, duration of 
breastfeeding, family 
history, BMI, smoking, 
alcohol use 

None 

Costantini A, Gorini G, Consonni D, et al. Exposure to 
benzene and risk of breast cancer among shoe factory 
workers in Italy. Tumori 2009; 95: 8–12. 

844 women alive and residing in 
Florence, Italy; women were recruited 
from those at work on January 1, 1950. 

Cohort 844 women Shoe manufacturing; 
benzene  Unclear None None None None 

Daniels RD, Kubale TL, Yiin JH, et al. Mortality and cancer 
incidence in a pooled cohort of US fire fighters from San 
Francisco, Chicago and Philadelphia (1950-2009). Occup 
Environ Med. Epub ahead of print 14 Oct 2014. DOI: 
10.1136/oemed-2013-101662. 

Firefighters--from personnel records 
from participating departments in 
major U.S. cities. 

Cohort 29,993 total 
991 female Firefighters Age at 

diagnosis None 

Race/ethnicity 
for men, but 
not for women 
(sample size too 
small) 

None None 

Darnton A, Miller BG, Maccalman L, et al. An updated 
investigation of cancer incidence and mortality at a 
Scottish semiconductor manufacturing facility with case-
control and case-only studies of selected cancers. Occup 
Environ Med. Epub ahead of print 19 Jun 2012. DOI: 
10.1136/oemed-2011-100606. 

Workers employed at a semiconductor 
manufacturing facility in Scotland from 
early 1970s to 1999. 

Nested 
Case-
control 

4,388 individuals 
in the total cohort 

Semiconductor 
manufacture None None None None None 

Dimich-Ward H, Lorenzi M, Teschke K, et al. Mortality and 
cancer incidence in a cohort of registered nurses from 
British Columbia, Canada. American Journal of Industrial 
Medicine 2007; 50(12): 892–900. 

All registered nurses in the BC, Canada 
professional regulatory body. Cohort 

32,086 at 2000 
follow-up 
30,803 female 

Nurses  

Age in years 
reported; 
not clear if 
analysis was 
age 
stratified 

None Education  None None 

Doody MM, Freedman DM, Alexander BH, et al. Breast 
cancer incidence in US radiologic technologists. Cancer 
2006; 106(12): 2707-2715. 

US female radiological technologists 
certified from 1925-1980. Cohort 

56,436 total cases 
1,050 with breast 
cancer 

Radiological 
technologists; proxy 
measures of ionizing 
radiation exposure  

Age at first 
biopsy; 
age at 
menopause 

None 

Race/ethnicity, 
SES measured 
but not 
analyzed  

Age at menopause or 
premenopausal, number 
of live births, age at first 
live birth, family history 

None 

Dorn J, Vena J, Brasure J, et al. Lifetime physical activity 
and breast cancer risk in pre- and postmenopausal 
women. Med Sci Sports Exerc 2003; 35(2): 278–285. 

Women diagnosed between 1986 and 
1991 and age and county matched 
controls from the Erie and Niagara 
counties in New York. 

Case-
control 

301 
premenopausal 
cases; 316 
premenopausal 
controls 
439 
postmenopausal 
cases; 494 
postmenopausal 
controls   

Any; physical activity  

Age in 
adjusted 
model; 
menopausal 
status 

None Education, in 
adjusted model  

Age of menarche, age at 
first pregnancy, family 
history, BMI; smoking 
and alcohol use 
reported, but not 
adjusted 

None 

Dossus L, Boutron-Ruault M-C, Kaaks R, et al. Active and 
passive cigarette smoking and breast cancer risk: results 
from the EPIC cohort. Int J Cancer. Epub ahead of print 13 
Jan 2014. DOI: 10.1002/ijc.28508. 

Sample drawn from the general 
population residing in Denmark, 
France, Germany, Greece, Italy, 
Netherlands, Norway, Spain, Sweden 
and the United Kingdom. 

Cohort 322,988 Workplace passive 
smoking  

Menopausal 
status 

Tumor 
receptor 
status  

SES/education 
indicators  

Age at menarche, age at 
first birth, months of 
breastfeeding, BMI, 
smoking, alcohol use, 
general physical activity 

Passive smoke exposure 
at home and in 
childhood 

Ekenga CC, Parks CG, D'Aloisio AA, et al. Breast cancer risk 
after occupational solvent exposure: the influence of 
timing and setting. Cancer Res 2014; 74(11): 3076-3083. 

Prospective cohort of 50,884 sisters of 
women with breast cancer in the U.S. Cohort 

50,884 
47,661 with 
occupational data 

Self-reported job 
history and work 
with solvents and 

Age at 
diagnosis; 

Tumor 
receptor 
status  

Household 
income, 
education  

Parity and age at first 
birth, cohort are all 
sisters of women 

Physiological samples 
collected, but not 
reported 



and Puerto Rico who were cancer-free 
at enrollment. 

degreasers was 
collected 

menopausal 
status  

diagnosed with breast 
cancer 

Ekenga CC, Parks CG, Sandler DP. A prospective study of 
occupational physical activity and breast cancer risk. 
Cancer Causes Control 2015; 26(12): 1779-1789. 

Prospective cohort of 50,884 sisters of 
women with breast cancer in the U.S. 
and Puerto Rico who were cancer-free 
at enrollment. 

Cohort 45,373 Occupational 
physical activity 

Menopausal 
status 

Diagnostic 
data 
reported; 
tumor 
receptor 
status  

Race/ethnicity 
and 
SES/education 
indicators 

Parity, BMI 
Physiological samples 
collected, but not 
reported 

Ekenga CC, Parks CG, Sandler DP. Chemical exposures in 
the workplace and breast cancer risk: A prospective 
cohort study. Int J Cancer. Epub ahead of print 27 Apr 
2015. DOI: 10.1002/ijc.29545. 

Prospective cohort of 50,884 sisters of 
women with breast cancer in the U.S. 
and Puerto Rico who were cancer-free 
at enrollment. 

Cohort 

50,884 total 
47,640 had data 
relevant to this 
analysis 

Duration and 
frequency of 
exposure to 11 
solvents 

Age at 
diagnosis; 
stratified 
analysis for 
menopausal 
status  

Tumor 
receptor 
status  

Race/ethnicity, 
education, 
income 
included in 
multivariate 
analysis 

Parity and age at first 
birth, cohort are all 
sisters of women 
diagnosed with breast 
cancer 

Physiological samples 
collected, but not 
reported 

Ekpanyaskul C, Khuhaprema T, Wiangnon S, et al. Case-
control study of occupational categories and breast 
cancer risk in Thailand. Asian Pac J Cancer Prev 2010; 
11(3): 793–797. 

Women aged 17 to 79 years, diagnosed 
between 2002 and 2004 and age-
matched controls from Khon Kaen, 
Thailand. 

Case-
control 

516 cases 
516 controls  All occupations 

Age at 
diagnosis; 
menopausal 
status  

None None 

Age at menarche, age at 
first child, lactation, oral 
contraceptive use, family 
history, BMI, smoking, 
alcohol use, physical 
activity 

None 

El-Zaemey S, Heyworth J, Glass DC, et al. Household and 
occupational exposure to pesticides and risk of breast 
cancer. Int J Environ Health Res. Epub ahead of print 14 
Jun 2013. DOI: 10.1080/09603123.2013.800958. 

Women diagnosed with breast cancer 
per the Australian national cancer 
registry and controls identified from 
electoral roles. 

Case-
control 

1,205 cases 
1,789 controls  

Farmer or gardener; 
pesticide use  

Age at 
diagnosis; 
menopausal 
status plus 
data on age 
stopped 
having 
periods  

None SES index  

HRT use; age stopped 
having periods; age at 
menarche; age at first 
live birth, breastfeeding, 
family history, BMI, 
smoking, alcohol use 

Self-reported experience 
of pesticide spray drift 

Engel LS, Hill DA, Hoppin JA, et al. Pesticide use and 
breast cancer risk among farmers’ wives in the 
agricultural health study. Am J Epidemiol 2005; 161(2): 
121-135. 

Agricultural Health Study: includes 
57,310 licensed pesticide applicators 
from Iowa and North Carolina who 
were enrolled from 1993-1997 and 
32,346 spouses. 

Cohort 

30,454 women; 
spouses of 
farmers 
estimated both 
direct use of 
pesticides and 
indirect use 

Agriculture; 
pesticides  

Age at 
diagnosis 
and 
menopausal 
status 
measured 
but not 
analyzed 

None 

Race/ethnicity, 
SES measured 
but not 
analyzed  

Family history 
age at menarche, parity, 
age at first pregnancy, 
BMI, smoking, alcohol 
use reported but not 
adjusted 

None 

Forssén UM, Rutqvist LE, Ahlbom A, et al. Occupational 
magnetic fields and female breast cancer: a case-control 
study using Swedish population registers and new 
exposure data. Am J Epidemiol 2005; 161(3): 250–9. 

Women in Stockholm and Gotland 
counties in Sweden between 1976 and 
1990, employed between 1960 and 
1990; controls identified through the 
Regional Cancer Registry. 

Case-
control 

20,400 cases 
116,227 controls  

Estimates derived 
from a data-driven 
job exposure matrix; 
data from personal 
magnetic field 
monitors 

Age at 
diagnosis; 
age 50 used 
as proxy for 
menopausal 
status  

Tumor 
receptor 
status  

SES status  
Age at first birth; under 
age 21; 21-24; 25-29; 30-
34; 35 or older 

None 

Fritschi L, Erren TC, Glass DC, et al. The association 
between different night shiftwork factors and breast 
cancer: A case-control study. Br J Cancer 2013; 109(9): 
2472–2480. 

Cases identified through Western 
Australia cancer registry; controls 
randomly selected from Western 
Australia electoral roll. 

Case-
control 

1,205 cases 
1,789 controls  

Any with shift work 
history; assessed 
varied definitions of 
night shift work 

Age at 
diagnosis; 
menopausal 
status  

None 

Country of birth 
collected; SES 
score, 
education and 
remoteness  

Model was repeated 
with only women who 
had one or more children 
breastfeeding, family 
history, BMI over 30, 
alcohol use measured 
but not analyzed 

None 



Gardner KM, Shu XO, Jin F, et al et al. Occupations and 
breast cancer risk among Chinese women in urban 
Shanghai. Am J Ind Med 2002; 42(4): 296–308. 

Women diagnosed between August 
1996 and March 1998, identified 
through the Shanghai Cancer registry 
and age-stratified controls randomly 
selected from the Shanghai Resident 
Registry. 

Case-
control 

1,458 cases 
1,556 controls  

An occupation; 
coded to the Chinese 
National Bureau of 
statistics codes 

Age at 
diagnosis; 
menopausal 
status 
analysis by 
pre- and 
post-
menopausal  

None Education  

Age at menarche, age at 
menopause; age at first 
live birth; parity, BMI and 
waist-hip ratio 

None 

Gardstein BM, Kim R, Davis LK. Occupation as a risk factor 
for breast cancer among women in Massachusetts 1982-
1992. Report for the Bureau of Health Statistics, Research 
and Evaluation, Occupational Health Surveillance 
Program, Massachusetts Department of Public Health. 
August 2003. 

Women residing in Massachusetts and 
diagnosis with cancer between 1982-
1992.  

Case-
referent 

15,549 cases 
28,814 controls  

109 individual 
occupations coded 
by National institute 
for occupational 
safety and health 

Age at 
diagnosis  

Diagnostic 
data 
reported 

Race/ethnicity 
and 
SES/education 
indicators 

None None 

George SM, Irwin ML, Matthews CE, et al. Beyond 
recreational physical activity: examining occupational and 
household activity, transportation activity, and sedentary 
behavior in relation to postmenopausal breast cancer 
risk. Am J Public Health. Epub ahead of print 23 Sep 2010. 
DOI: 10.2105/AJPH.2009.180828. 

Post-menopausal women in the 
National Institute of Health-AARP diet 
and health study members aged 50 to 
71 from CA, FL, LA, NJ, NC, PA, GA and 
MI. 

Cohort 97,039 Occupational 
physical activity 

Age at 
diagnosis; 
menopausal 
status  

Tumor 
receptor 
status  

Race/ethnicity 
and 
SES/education 
indicators 

Parity, family history, 
BMI, smoking, alcohol 
use 

Interactions of 
moderate-vigorous 
recreational physical 
activity and BMI 

Glass DC, Heyworth J, Thomson AK, et al. Occupational 
exposure to solvents and risk of breast cancer. Am J Ind 
Med 2015; 58(9): 915-922. 

Women diagnosed with breast cancer 
between 2009-2011 plus controls 
drawn from electoral roles in Western 
Australia. 

Case-
control 

1,205 cases 
1,789 controls  

Solvent exposures 
assessed via 
questions about jobs, 
job roles and settings  

Age at 
diagnosis; 
menopausal 
status 
through 
stratified 
analysis  

Tumor 
receptor 
status  

SES/education 
indicators meas
ured but not 
analyzed  

Age at menarche, age at 
first birth, number of 
children, breastfeeding, 
HRT use, family history, 
BMI, smoking and 
alcohol use all measured; 
found not to confound 
findings, so not reflected 
in reported data 

None 

Grundy A, Richardson H, Burstyn I, et al. Increased risk of 
breast cancer associated with long-term shift work in 
Canada. Occup Environ Med 2013; 70(12): 831-838. 

Women diagnosed with in situ or 
invasive breast cancer and controls 
recruited from screening clinics in 
Vancouver, BC, and Kingston, ON, 
Canada. 

Case-
control 

1,134 cases 
1,179 controls 

Night-shift work; 
based upon reported 
jobs, percentage of 
time on day, night 
and evening shifts 
and the start and end 
times for each shift 

Frequency- 
matched by 
age; 
menopausal 
status  

Tumor 
receptor 
status  

Education and 
household 
income  

Age at menarche, ever 
pregnant, age at first 
pregnancy, breastfeeding 
months, number of 
pregnancies, years of 
oral contraceptive use, 
years of HRT use, family 
history, BMI, smoking, 
alcohol use 

Interaction of 
menopausal status and 
night-shift 

Grundy A, Schuetz JM, Lai AS, et al. Shift work, circadian 
gene variants and risk of breast cancer. Cancer Epidemiol. 
Epub ahead of print 28 May 2013. DOI: 
10.1016/j.canep.2013.04.006. 

Women diagnosed with in situ or 
invasive breast cancer and controls 
recruited from screening clinics in 
Vancouver, BC, and Kingston, ON, 
Canada. 

Case-
control 

1,042 cases 
1,051 controls  

Shift work history in 
years  

Age at 
diagnosis; 
menopausal 
status 
measured 
but not 
analyzed 

None Household 
income  

Age at menarche, ever 
pregnant, age at first 
pregnancy, number of 
pregnancies, age at first 
pregnancy, family 
history, smoking, alcohol 
use all measured but not 
analyzed 

Interaction of shift work 
and circadian gene 
variants; physiological 
samples collected 
 

Hansen J, Lassen CF. Nested case-control study of night 
shift work and breast cancer risk among women in the 
Danish military. Occup Environ Med 2012; 69(8): 551–
556. 

Women born between 1929 and 1968 
and employed in the Danish military 
between 1964 and 1999. 

Nested 
Case-
control 

218 cases 
899 controls  

Military; night-shift 
work, physical 
activity 

Age at 
diagnosis by 
5-year age 
groups; 
menopausal 

None 
Education 
included as a 
covariate  

Yes; HRT, number of 
childbirths, and age at 
menarche included as 
covariates; contraceptive 
use evaluated but not 

None 



status 
measured 
but did 
not covary  

found to covary; 
smoking, work-related 
physical activity 

Hansen J, Sallmén M, Seldén AI, et al. Risk of cancer 
among workers exposed to trichloroethylene: analysis of 
three Nordic cohort studies. J Natl Cancer Inst. Epub 
ahead of print 30 May 2013. DOI: 10.1093/jnci/djt107. 

Workers with documented exposure to 
TCE in Finland, Sweden and Denmark. Cohort 5,553 total 

1,777 women 

Work involving TCE; 
TCE metabolites 
measured 

Age at 
diagnosis by 
5-year age 
groups 

None None None Physiological 
samples/measurements 

Hansen J, Stevens RG. Case-control study of shift-work 
and breast cancer risk in Danish nurses: impact of shift 
systems. Eur J Cancer. Epub ahead of print 16 Aug 2011. 
DOI: 10.1016/j.ejca.2011.07.005. 

Members of Danish Nurses 
Association; cases from Danish Cancer 
registry. 

Case-
control 

267 cases 
1,035 controls  

Nurses; night-shift 
work 

Adjusted for 
age at time 
of the study; 
menopausal 
status at 
diagnosis  

None Length of 
schooling 

Age at menarche, 
menstrual irregularity, 
age at menopause, 
number of children, age 
at birth of first child, use 
of OC, use of HRT, family 
history, BMI at age 20, 
BMI fluctuations after 
age 20, smoking, alcohol 
use, workplace physical 
activity 

None 

He C, Anand ST, Ebell MH, et al. Circadian disrupting 
exposures and breast cancer risk: a meta-analysis. Int 
Arch Occup Environ Health 2015; 88(5): 533–547. 

Cohort and case-control studies from 
Denmark, U.S., Iceland, Finland, 
Sweden, Japan, Singapore, Germany, 
Israel, Norway, France, Australia, 
Canada. 

Meta-
analysis 28 studies  

Night-shift work, 
including among 
flight attendants 

Age at 
diagnosis 
and 
menopausal 
status 
included in 
bias 
assessment 

None None 

Reproductive history, 
family history, BMI, 
smoking, alcohol use 
included in bias 
assessment of studies 

None 

Heikkila K, Nyberg ST, Madsen IEH, et al., IPD-Work 
Consortium. Long working hours and cancer risk: a multi-
cohort study. Br J Cancer 2016; 114(7): 813–818. 

116,462 men and women from cohorts 
based in Denmark, Finland, Germany, 
Sweden, The Netherlands and the UK. 

Multi-
cohort 

116,462 total; 
number of 
women not 
specified 

Any; long hours Age at 
diagnosis None SES/education 

indicators  
BMI, smoking, alcohol 
use 

Shift work included in 
the statistical model as a 
mediator 

Heikkilä K, Nyberg ST, Theorell T, et al. Work stress and 
risk of cancer: meta-analysis of 5700 incident cancer 
events in 116,000 European men and women. BMJ 2013; 
346: f165. 

European cohort studies of men and 
women aged 17-70 who were free of 
cancer at baseline and followed for a 
median of 12 years. 

Meta-
analysis 12 studies  Any; job strain  Age at 

diagnosis None SES/education 
indicators  

BMI, smoking, alcohol 
use None 

Howard RA, Leitzmann MF, Linet MS, et al. Physical 
activity and breast cancer risk among pre- and 
postmenopausal women in the U.S. Radiologic 
Technologists cohort. Cancer Causes Control. Epub ahead 
of print 21 Oct 2008. DOI: 10.1007/s10552-008-9246-2. 

Radiologic technologists residing in the 
U.S. and who were certified by the 
ARRT for at least 2 years between 1926 
and 1982. 

Cohort 45,631 

Radiologic 
technologists; 
occupational physical 
activity  

Age at 
diagnosis; 
menopausal 
status  

None 

Race/ethnicity 
and 
socioeconomic 
measures 

Age at menarche, age at 
first birth, parity, family 
history, BMI, smoking, 
alcohol use, work-related 
physical activity 

Strenuous leisure-time 
exercise and walking or 
hiking for exercise  

Ijaz S, Verbeek J, Seidler A, et al. Night-shift work and 
breast cancer - A systematic review and meta-analysis. 
Scand J Work Environ Health 2013; 39(5): 431–447. 

Cohort and case-control studies from 
the U.S., Denmark, Sweden, China, 
Norway, France, Germany. 

Meta-
analysis 16 studies  

Any with shift work, 
excluding flight 
attendants; studies 
that identified shift 
system were 
analyzed separately 

Age at 
diagnosis 
included in 
bias 
assessment 

None 

Race/ethnicity 
and 
SES/education 
indicators 
included in bias 
assessment 

Parity, number of 
children, age at first 
birth, BMI included in 
bias assessment 

None 

Innos K, Rahu K, Baburin A, et al. Cancer incidence and 
cause-specific mortality in male and female physicians: a 
cohort study in Estonia. Scand J Public Health 2002; 30(2): 
133–140. 

Physicians working in Estonia who had 
previously participated in a study of 
smoking habits. 

Cohort 3,673 total 
2,803 women Physicians  

Age at 
diagnosis 
measured 
but not 
analyzed 

None 

Race/ethnicity 
and SES 
measures 
measured but 
not analyzed  

Smoking measured but 
not analyzed None 



Jartti P, Pukkala E, Uitti J, et al. Cancer incidence among 
physicians occupationally exposed to ionizing radiation in 
Finland. Scand J Work Environ Health 2006; 32(5): 368–
373. 

Physicians with valid personal 
identification number from the Finnish 
radiation and nuclear safety authority. 

Cohort 392 (women) 
Physicians with 
routine exposure to 
ionizing radiation  

None None None None None 

Ji B-T, Blair A, Shu X-O, et al. Occupation and breast 
cancer risk among Shanghai women in a population-
based cohort study. Am J Ind Med 2008; 51(2): 100–110. 

Cases included women previously 
diagnosed and newly diagnosed plus 8 
controls for each case; all aged 40-70 
years from Shanghai, China. 

Case-
control 
subset of 
a 
populati
on-based 
cohort 
study 

1,024 cases 
8,192 controls  

Any; coded according 
to the Chinese 
National Standard 
Occupation and 
Industry Codes 
Manual 

Age at 
diagnosis; 
menopausal 
status by 
proxy via 
age at 
diagnosis 
and year of 
birth  

None Adjusted for 
education  

Age at menarche, age at 
first live birth, number of 
births adjusted; BMI, 
smoking and alcohol use 
measured but not 
analyzed 

None 

Jia Y, Lu Y, Wu K, et al. Does night work increase the risk 
of breast cancer? A systematic review and meta-analysis 
of epidemiological studies. Cancer Epidemiol 2013; 37(3): 
197–206. 

Cohort and case-control studies with 
clear research objectives, design and 
statistics from Denmark, U.S., 
Germany, Norway, France, China, 
Sweden. 

Meta-
analysis 13 studies  Any with clearly 

stated night work 

Age at 
diagnosis in 
some of the 
studies  

None 

Education 
included in 
quality 
assessment; 
studies that 
included 
covariates 
received higher 
quality scores 

Age at menarche, age at 
first birth, hormone 
therapy, oral 
contraceptive use, parity, 
family history, BMI, 
smoking, physical activity 
included in quality 
assessment; studies that 
included covariates 
received higher quality 
scores 

None 

John EM, Horn-Ross PL, Koo J. Lifetime physical activity 
and breast cancer risk in a multiethnic population: the 
San Francisco Bay area breast cancer study. Cancer 
Epidemiol Biomarkers Prev 2003; 12(11 Pt 1): 1143–1152. 

Latina, African-American and white 
women aged 35-79 years, diagnosed 
with a first primary invasive breast 
cancer between April 1, 1995 and April 
30, 1998 and residing in the San 
Francisco bay area. 

Case-
control 

403 pre-
menopausal 
cases; 483 pre-
menopausal 
controls 
847 post-
menopausal cases 
1,065; post-
menopausal 
controls  

Lifetime physical 
activity; moderate or 
strenuous jobs  

Age at 
diagnosis; 
menopausal 
status  

Diagnostic 
data 
reported 

Race/ethnicity 
and 
socioeconomic 
measures; 
SES/education 
indicators  

Age at menarche, age at 
first birth, parity, family 
history, BMI 

Recreational activity, 
strenuous outdoor 
chores, walking and 
bicycling 

Johnsson A, Broberg P, Johnsson A, et al. Occupational 
sedentariness and breast cancer risk. Acta Oncol 2017; 
56(1): 75–80. 

Women in the southern part of 
Sweden with no history of invasive 
cancer, between 25 and 64 years of 
age. 

Cohort 
study  29,524 

Occupational 
sedentariness; 
occupational physical 
activity  

Age at 
diagnosis; 
menopausal 
status  

None SES/education 
indicators  

Age at menarche, age at 
first birth, family history, 
BMI, smoking 

Recreational competitive 
sports 

Kamdar BB, Tergas AI, Mateen FJ, et al. Night-shift work 
and risk of breast cancer: A systematic review and meta-
analysis. Breast Cancer Res Treat 2013; 138(1): 291–301. 

10 case-control studies representing 
10,635 cases and 15,716 controls; 5 
cohort studies representing 4,569 
breast cancer; studies were from 
Europe, the U.S., and China. 

Meta-
analysis 15 studies  

Any with night-shift 
work; short- vs. long-
term exposure 
assessed in meta-
analysis 

Age at 
diagnosis, 
menopausal 
status—vary 
by included 
study  

Diagnostic 
data and 
tumor 
receptor 
status vary 
by included 
study  

Race/ethnicity, 
SES measures 
and 
SES/education 
indicators vary 
by included 
study  

Varies by included study; 
most include parity, 
some include HRT and 
oral contraceptive use; 
some included family 
history, BMI, smoking, 
alcohol use and physical 
activity 

Some studies included 
interaction effects  

Kitahara CM, Linet MS, Drozdovitch V, et al. Cancer and 
circulatory disease risks in US radiologic technologists 
associated with performing procedures involving 
radionuclides. Occup Environ Med. Epub ahead of print 
28 Jul 2015. DOI: 10.1136/oemed-2015-102834. 

Radiologic technologists residing in the 
U.S. and who were certified by the 
ARRT for at least 2 years between 1926 
and 1982. 

Cohort 22,039 

Radiologic 
technologists; 
procedures involving 
radionuclides  

Age at 
diagnosis; 
age at 
menopause 
measured 

None 

Race/ethnicity 
and SES 
measures; 
SES/education 
indicators  

BMI, smoking, alcohol 
use; 
reproductive history and 
family history measured 
but not analyzed 

None 



but not 
analyzed  

Kjaer TK, Hansen J. Cancer incidence among large cohort 
of female Danish registered nurses. Scand J Work Environ 
Health 2009; 35(6): 446–453. 

92,140 women, members of the Danish 
Nursing Association. Cohort 90,822 Nurses 

Age at 
diagnosis 
stratified by 
5-year age 
categories 

None None Age at first birth and 
number of children None 

Kliukiene J, Tynes T, Andersen A. Residential and 
occupational exposures to 50-Hz magnetic fields and 
breast cancer in women: a population-based study. Am J 
Epidemiol 2004; 159(9): 852–61. 

Women from Norway aged 16 years 
and older who lived in a corridor with a 
high-voltage power line in 1980 or 
between 1986 and 1996. 

Case-
control 

1,830 cases 
3,658 controls  

Non-ionizing 
radiation  

Not clear if 
age is at 
time of 
diagnosis or 
at entry into 
the cohort 

Tumor 
receptor 
status  

SES/education 
indicators 
considered as a 
possible 
confounder but 
not included in 
final analysis  

Age at first birth 
considered as a possible 
confounder, but not 
included in final analysis 

None 

Knutsson A, Alfredsson L, Karlsson B, et al. Breast cancer 
among shift workers: results of the WOLF longitudinal 
cohort study. Scand J Work Environ Health. Epub ahead 
of print 24 Sep 2012. DOI: 10.5271/sjweh.3323. 

Women from Stockholm and northern 
Sweden, with data from the 2000-2003 
data collection. Women included in 
this analysis were newly added or re-
examined. 

Cohort  

4,036 women 
who were 
examined in 
2000-2003 and 
had adequate 
data to 
characterize shift 
work 

Night-shift work 
defined as work 
between 22:00-
06:00; assessed 
frequency, duration 
and type 

Age at 
diagnosis; 
menopausal 
status did 
not change 
estimates 

Tumor 
receptor—
histological 
type  

SES/education 
indicators not 
included in 
model because 
it did not 
change 
estimates  

Number of children, 
alcohol use included as 
covariates; 
HRT, BMI and smoking 
were assessed as 
covariates, but did not 
change estimates 

None 

Koeman T, van den Brandt PA, Slottje P, et al. 
Occupational extremely low-frequency magnetic field 
exposure and selected cancer outcomes in a prospective 
Dutch cohort. Cancer Causes Control. Epub ahead of print 
16 Nov 2013. DOI: 10.1007/s10552-013-0322-x. 

Men and women from the Netherlands 
aged 55-69 enrolled in 1986 with 
follow-up through 2003. 

Cohort 120,852 total 
62,573 women 

Magnetic field and 
other work 
exposures 

Age at 
diagnosis; 
menopausal 
status ages 
55-69 at 
study entry, 
if known 

None Level of 
education  

BMI, diet and energy 
consumption; smoking, 
alcohol use 

None 

Kojo K, Pukkala E, Auvinen A. Breast cancer risk among 
Finnish cabin attendants: a nested case-control study. 
Occup Environ Med 2005; 62(7): 488–93. 

Finnish female airline cabin attendants, 
who were born in 1960 or before. 

Nested 
Case-
control 
study 

27 cases 
103 controls  

Airline cabin 
attendants; radiation 
and circadian rhythm 
disruption 

Age at 
diagnosis; 
menopausal 
status 
measured 
but not 
analyzed 

None None 

Number of fertile years, 
parity, family history, 
alcohol use; smoking 
measured but not 
analyzed 

Interaction of radiation 
and circadian rhythm 
disruption 

Koppes LLJ, Geuskens GA, Pronk A, et al. Night work and 
breast cancer risk in a general population prospective 
cohort study in The Netherlands. Eur J Epidemiol. Epub 
ahead of print 11 Jul 2014. DOI: 10.1007/s10654-014-
9938-8. 

Random sample of individuals age 15 
and older from national households in 
the Netherlands. 

Cohort 
with 
records-
linkage 

285,723 women 
aged 15-64 with 
complete night-
shift work data 

Night-shift work 
defined as working 
between midnight 
and 6 am 

Age; not 
clear if age 
at diagnosis 
was 
specifically 
considered 

None 

Characterized 
as Dutch, 
western or non-
western; 
education and 
professional 
status  

Children at home (not 
clear if live births 
collected) 

None 

Koutros S, Alavanja MCR, Lubin JH, et al. An Update of 
Cancer Incidence in the Agricultural Health Study. J Occup 
Environ Med 2010; 52(11): 1098–105. 

Agricultural Health Study: includes 
57,310 licensed pesticide applicators 
from Iowa and North Carolina who 
were enrolled from 1993-1997 and 
32,346 spouses. 

Cohort 

1,359 private 
applicators;  
204 commercial 
applicators 

Agriculture  Age at date 
of follow-up None 

Race/ethnicity 
and 
SES/education 
indicators 
measured but 
not analyzed 

Reproductive history, 
family history, BMI, 
smoking, alcohol use 
measured but not 
analyzed 

None 



Kruk J, Aboul-Enein HY. Occupational physical activity and 
the risk of breast cancer. Cancer Detect Prev 2003; 27(3): 
187–192. 

Cases were Polish women aged 
between 35 and 88 years after radical 
mastectomy. 

Case-
control 
study 

257 cases 
565 controls  

Occupational 
physical activity 

Age at 
diagnosis  None SES/education 

indicators  

Age at menarche, BMI, 
alcohol use, workplace 
physical activity 

Experience of stress and 
intake of vegetables and 
fruits 

Kruk J, Aboul-Enein HY. Psychological stress and the risk 
of breast cancer: a case-control study. Cancer Detect Prev 
2004; 28(6): 399–408. 

Women diagnosed 1993-1998 and age- 
and residence- matched controls from 
Szczecin, Poland. 

Case-
control 

257 cases 
565 controls  

Reported job stress 
within any 
occupation 

Age at 
diagnosis in 
10-year 
increments 

None 
Education 
measured but 
not adjusted  

Age at menarche, BMI, 
workplace physical 
activity in adjusted 
model;  
age at first birth, number 
of pregnancies, duration 
of breast-feeding, 
hormone use, and 
alcohol use measured 
but not analyzed 

None 

Kruk J. Lifetime occupational physical activity and the risk 
of breast cancer: a case-control study. Asian Pac J Cancer 
Prev 2009; 10(3): 443–448. 

Case control study conducted between 
January 2003 and May 2007. Women 
aged 28-79 years with histologically 
confirmed primary invasive breast 
cancer identified from Szczecin, 
Poland, cancer registry. 

Case-
control 
study 

858 cases 
1,085 cohorts  

Lifetime occupational 
physical activity 

Age at 
diagnosis; 
menopausal 
status  

None SES/education 
indicators  

Age at menarche, age at 
first birth, number of 
pregnancies, family 
history, BMI, smoking, 
alcohol use 

Household and 
recreational physical 
activity 

Kuper H, Yang L, Theorell T, et al. Job strain and risk of 
breast cancer. Epidemiology 2007; 18(6): 764–768. 

Swedish women aged 30-50 years 
employed at baseline, 1991-1992. Cohort 36,332 Job strain  

Adjusted for 
age at 
baseline 

None None 

Age of menarche, oral 
contraceptive use, 
duration of breast-
feeding, family history, 
BMI, smoking, alcohol 
use, general physical 
activity 

None 

Kuzmickiene I, Didziapetris R, Stukonis M. Cancer 
incidence in the workers cohort of textile manufacturing 
factory in Alytus, Lithuania. J Occup Environ Med 2004; 
46(2): 147–153. 

14,650 workers employed from 1969 
to 1997 in Alytus, Lithuania; 9,155 
were female. 

Cohort 9,155 females Textile workers 

Age at 
diagnosis in 
5-year 
increments  

None None None None 

Labrèche F, Goldberg MS, Valois M-F, et al. Occupational 
exposures to extremely low frequency magnetic fields 
and postmenopausal breast cancer. Am J Ind Med 2003; 
44(6): 643–652. 

Women residing in the Montreal area, 
age 50-75 diagnosed between 1996 
and 1997; Control subjects were from 
the same region, diagnosed with other 
cancers.  

Modified 
Case-
control 

556 cases 
600 cohorts  

Detailed job histories 
were collected and 
then translated into 
exposure matrices 

Age at 
diagnosis; all 
women 
were post-
menopausal 
as assessed 
via 
interview  

Tumor 
receptor 
status  

Race/ethnicity 
and SES 
measures; 
SES/education 
indicators  

Age at menarche, age at 
first full-term pregnancy, 
total duration of breast 
feeding, oral 
contraceptive use, 
duration of hormone 
replacement therapy, 
age at bilateral 
oophorectomy (if 
relevant), family history, 
BMI, smoking, alcohol 
use 

Interaction of magnetic 
field exposure and 
history of work in textiles 

Labreche F, Goldberg MS, Valois MF, et al. 
Postmenopausal breast cancer and occupational 
exposures. Occup Environ Med 2010; 67(4): 263-269. 

Women diagnosed with breast cancer 
between 1996 and 1997 from 18 
hospitals in the Montreal region and 
controls diagnosed with other cancers 
at the same hospitals. 

Modified 
Case-
control 

566 cases 
613 controls 

Detailed job histories 
were collected and 
then translated into 
exposure matrices 

Age at 
diagnosis; all 
women 
were post-
menopausal 
as assessed 
via 
interview  

Tumor 
receptor 
status  

Race/ethnicity 
and SES 
measures; 
SES/education 
indicators  

Age at menarche, age at 
first full-term pregnancy, 
total duration of breast 
feeding, oral 
contraceptive use, 
duration of hormone 
replacement therapy, 
age at bilateral 
oophorectomy (if 

None 



relevant), family history, 
BMI, smoking, alcohol 
use 

Lee PN, Hamling JS. Environmental tobacco smoke 
exposure and risk of breast cancer in nonsmoking 
women. An updated review and meta-analysis. Inhal 
Toxicol 2016; 28(10): 431–454. 

In June 2015, publications describing 
results of studies relating breast cancer 
risk in lifelong nonsmoking women 
environmental tobacco smoke; 22 
studies from North America, 14 from 
Asia and 11 from Europe. 

Meta- 
analysis 47 studies  Workplace tobacco 

smoke exposure  

Age at 
diagnosis; 
menopausal 
status  

Diagnostic 
data 
reported; 
tumor 
receptor 
status  

Race/ethnicity 
and SES 
measures; 
SES/education 
indicators  

Reproductive history, 
family history, BMI, 
smoking, alcohol use 
included in bias 
assessment of studies 

Tobacco smoke exposure 
at home, and from 
mother, father or spouse 

Li B, Wang L, Lu M-S, et al. Passive Smoking and Breast 
Cancer Risk among Non-Smoking Women: A Case-Control 
Study in China. PLoS One 2015. 10(4): e0125894. 

Women with histologically confirmed 
breast cancer diagnosed no more than 
3 months before the interview, aged 
25-70 years, from Guangdong 
province, China. 

Case-
control 

877 cases 
890 controls 

Workplace passive 
smoking exposure 

Age at 
diagnosis, 
menopausal 
status  

Tumor 
receptor 
status  

SES/education 
indicators  

Age at menarche, age at 
first birth, months of 
breastfeeding, family 
history, BMI, smoking, 
alcohol use, overall 
physical activity 

None 

Li J, Cone JE, Kahn AR, et al. Association between World 
Trade Center exposure and excess cancer risk. JAMA 
2012; 308(23): 2479–88. 

Observational study of New York State 
residents enrolled in the World Trade 
Center Health Registry. 

Cohort 
21,850 recovery 
workers 
4,185 female 

Rescue/recovery 
workers; highly 
exposed were in the 
area on Sept. 11, 
2001 and worked the 
dust and debris pile 
that day or for more 
than 90 days after 
Sept. 11 

Age at 
diagnosis—
analysis 
stratified by 
age  

None 

Race/ethnicity, 
SES measures, 
household 
income, 
education—
covariate  

Smoking None 

Li W, Ray RM, Thomas DB, et al. Shift work and breast 
cancer among women textile workers in Shanghai, China. 
Cancer Causes Control. Epub ahead of print 25 Nov 2014. 
DOI: 10.1007/s10552-014-0493-0. 

Textile workers from a cohort of 
267,400 workers from 503 factories in 
the Shanghai Textile Industry Bureau. 

Nested 
Case-
control 

1,709 cases; 
4,780 controls 

Textile workers; 
night-shift work; non-
ionizing radiation  

Age at 
diagnosis; 
menopausal 
status - 
estimated 
risk for 
women <50 
and >50  

None None 

Live births, history of 
breastfeeding and 
alcohol use explored as 
confounding variables 

None 

Li W, Ray RM, Thomas DB, et al. Occupational exposure to 
magnetic fields and breast cancer among women textile 
workers in Shanghai, China. Am J Epidemiol 2013; 178(7): 
1038–1045. 

Textile workers from a cohort of 
267,400 workers from 503 factories in 
the Shanghai Textile Industry Bureau. 

Case-
control 

1,763 cases 
4,780 controls 

Textile workers; EMF 
exposure was 
estimated for all 
participants based on 
exposure data 
collected at a subset 
of factories 

Age at 
diagnosis; 
age 50 used 
as proxy for 
menopausal 
status  

None None None None 

Lie J-AS, Andersen A, Kjaerheim K. Cancer risk among 
43,000 Norwegian nurses. Scand J Work Environ Health 
2007; 33(1): 66–73. 

49,402 women who graduated from a 
3-year nursing school in Norway 
between 1914 and 1984. 

Cohort 43,316 Nurses 

Age at 
diagnosis 
stratified by 
5-year age 
categories 

None None Age at first birth and 
number of children None 

Lie J-AS, Kjaerheim K, Tynes T. Ionizing radiation exposure 
and cancer risk among Norwegian nurses. Eur J Cancer 
Prev 2008; 17(4): 369–75. 

Women who graduated from a 3-year 
at nursing school in Norway between 
1914 and 1984 and who were alive in 
1953 or born later, and had a work 
history in the nurse registry. 

Cohort 43,316 Nurses; ionizing 
radiation  None None 

Graduated from 
a 3-year nursing 
school  

Number of children and 
age at first birth None 



Lie J-AS, Kjuus H, Zienolddiny S, et al. Breast cancer 
among nurses: is the intensity of night work related to 
hormone receptor status? Am J Epidemiol 2013; 178(1): 
110–117. 

49,402 women who graduated from a 
3-year nursing school in Norway 
between 1914 and 1985; this nested 
case-control study was drawn from the 
cohort; cases were diagnosed between 
1990-2007. 

Nested 
Case-
control 

699 cases 
895 controls 

Nurses; night-shift 
work, defined as six 
or more consecutive 
night shifts 

Age at 
diagnosis - 
stratified by 
5-year age 
categories; 
menopausal 
status  

Tumor 
receptor 
status  

None 

Number of children; age 
at first child's birth, age 
at menopause, 
menarche before age 12, 
family history, BMI, 
smoking, alcohol use 

Interaction with 
preference for morning 
wake time 

Lie JA, Kjuus H, Zienolddiny S, et al. Night work and breast 
cancer risk among Norwegian nurses: assessment by 
different exposure metrics. Am J Epidemiol 2011; 173(11): 
1272-1279. 

49,402 women who graduated from a 
3-year nursing school in Norway 
between 1914 and 1985; this nested 
case-control study was drawn from the 
cohort; cases were diagnosed between 
1990-2007. 

Nested 
Case-
control 

699 cases 
895 cohorts  

Nurses; night-shift 
work and radiation  

Age at 
diagnosis by 
5-year age 
groups; 
menopausal 
status 
measured 
but not 
analyzed  

None None 

Parity, family history, 
alcohol use included in 
model;  
age at menarche, age at 
menopause, age a first 
birth, BMI, and smoking 
analyzed but not found 
to be covariates 

None 

Lie J-AS, Roessink J, Kjaerheim K. Breast cancer and night 
work among Norwegian nurses. Cancer Causes Control 
2006; 17(1): 39–44. 

Nurses diagnosed with breast cancer 
between 1960 and 1982; and controls 
drawn from the nurse registry record in 
Norway. 

Nested 
Case-
control 

537 cases 
2,143 controls 

Nurses; night-shift 
work  

Age at 
diagnosis; 
age 50 used 
as proxy for 
menopausal 
status  

None None 
Parity included in model; 
age at first birth 
measured 

None 

Lin X, Chen W, Wei F, et al. Night-shift work increases 
morbidity of breast cancer and all-cause mortality: a 
meta-analysis of 16 prospective cohort studies. Sleep 
Med 2015; 16(11): 1381–1387. 

Prospective cohort studies from China, 
U.S., Sweden, Netherlands. 

Meta-
analysis 

16 total studies; 6 
specific to breast 
cancer  

Any with night-shift 
work  

Age at 
diagnosis, 
menopausal 
status—
adjusted 
confounder 
in most of 
the studies 
included 

None 

SES/education 
indicators 
adjusted 
confounder in 
some of the 
studies 
included  

Reproductive history 
adjusted as a confounder 
in all the studies 
included; family history, 
BMI, smoking, alcohol 
use and physical activity 
adjusted in most of the 
studies included in the 
meta-analysis 

None 

Linnersjö A, Hammar N, Dammström B-G, et al. Cancer 
incidence in airline cabin crew: experience from Sweden. 
Occup Environ Med 2003; 60(11): 810–4. 

Airline cabin crew employed at the 
Swedish Scandinavian Airline System. 

Nested 
Case-
control 
study 

2,324 cases 
(female) 
4 controls per 
case matched by 
gender, age and 
calendar year  

Airline cabin crew; 
radiation exposure 

Age at 
diagnosis  None None 

Parity, number of 
children, age at birth of 
first child 

None 

Liu T, Xu Q-E, Zhang C-H, et al. Occupational exposure to 
methylene chloride and risk of cancer: A meta-analysis. 
Cancer Causes Control. Epub ahead of print 12 Sep 2013. 
DOI: 10.1007/s10552-013-0283-0. 

Cohort and case-control studies on 
methylene chloride and cancer 
published between 1993-2011 from 
the U.S., UK, Canada, Italy and 
Germany. 

Meta-
analysis 

18 studies total 
3 evaluated 
breast cancer risk  

Methylene chloride 
exposures None None None None None 

Liu T, Zhang C, Liu C. The incidence of breast cancer 
among female flight attendants: an updated meta-
analysis. J Travel Med 2016; 23(6): 2037-2049. 

Breast cancer incidence in female flight 
attendants; studies included in this 
analysis were published between 1995 
and 2015; 7 studies from Europe and 3 
from USA. 

Meta- 
analysis 10 studies  

Flight attendants; 
cosmic radiation and 
circadian disruption  

None None None None reported  None 

Lynch BM, Courneya KS, Friedenreich CM. A case-control 
study of lifetime occupational sitting and likelihood of 
breast cancer. Cancer Causes Control 2013; 24(6): 1257–
1262. 

Cases were identified through the 
Alberta cancer registry, between 1995 
and 1997. 

Case-
control 
study 

1,222 cases 
1,230 controls  Occupational sitting Menopausal 

status  None SES/education 
indicators  

Reproductive history, 
family history, BMI Other physical activity 



McElroy JA, Egan KM, Titus-Ernstoff L, et al. Occupational 
exposure to electromagnetic field and breast cancer risk 
in a large, population-based, case-control study in the 
United States. J Occup Environ Med 2007; 49(3): 266–274. 

Women diagnosed with breast 
cancer and between the ages of 20 and 
69 and age-matched controls drawn 
from lists of licensed drivers and 
Medicare registries from 
Massachusetts, except Boston metro; 
New Hampshire and Wisconsin. 

Case-
control 

6,213 cases 
7,390 controls  

EMF exposure; coded 
by job category in 
most recent job 

Age at 
diagnosis; 
menopausal 
status 

None 

Race/ethnicity 
and 
socioeconomic 
measures 

Parity, age at birth of 
first child, age at 
menarche, age at 
menopause, 
postmenopausal 
hormone use, family 
history, weight gain from 
age 18 to reference age 

None 

Megdal SP, Kroenke CH, Laden F, et al. Night work and 
breast cancer risk: a systematic review and meta-analysis. 
Eur J Cancer 2005; 41(13): 2023-2032. 

Population-based cohort and case-
control studies from Norway, Iceland, 
Finland, Sweden, Denmark, U.S. 

Meta-
analysis 13 studies Night-shift work 

Age at 
diagnosis; 
menopausal 
status 
assessed for 
impacts on 
the meta-
regression; 
no effect  

None 

Race/ethnicity, 
SES measures 
— assessed for 
impacts on the 
meta-
regression; no 
effect 

In some studies; meta-
regression found 
borderline significance 
for adjustments for 
breast cancer risk factors 

None 

Menegaux F, Truong T, Anger A, et al. Night work and 
breast cancer: A population-based case–control study in 
France (the CECILE study). Int J Cancer 2013; 132(4): 924-
931. 

Women in France aged 25-75 years, 
diagnosed between 2005 and 2007. 

Case-
control 

1,232 cases 
1,317 controls 

Night-shift defined as 
working at least one 
hour between 11pm 
and 5 am 

Age at 
diagnosis; 
age 55 or 
older used 
as proxy for 
menopausal 
status  

Tumor 
receptor - 
hormone 
receptor 
and 
ductal/lobu
lar  

Education  

Parity, age at first full 
pregnancy, age at 
menarche; current use of 
HRT, family history, BMI, 
smoking, alcohol use 

None 

Mikoczy Z, Tinnerberg H, Björk J, et al. Cancer incidence 
and mortality in Swedish sterilant workers exposed to 
ethylene oxide: updated cohort study findings 1972–
2006. Int J Environ Res Public Health 2011; 8(6): 2009-
2019. 

Cohort of Swedish workers employed 
prior to 1986 for at least one year at 
two plants producing medical 
equipment sterilized with ethylene 
oxide. 

Cohort 1,309 women Ethylene oxide 
exposure 

Age at 
diagnosis None None None None 

Mills PK, Yang R. Breast cancer risk in Hispanic agricultural 
workers in California. Int J Occup Environ Health 2005; 
11(2): 123–131. 

Women from the United Farmworkers 
in California, diagnosed between 1987 
and 2001; age- and ethnicity- matched 
controls. 

Case-
control 

128 cases 
640 controls  

Agriculture; pesticide 
exposure based upon 
CA Department of 
Pesticide Regulation 
data 

Age at 
diagnosis 

Diagnostic 
data - 
tumor 
grade and 
stage 

Race/ethnicity 
and 
socioeconomic 
measures; 
county level SES 
used as a 
confounding 
factor  

Area level fertility used 
as a confounding factor None 

Monsees GM, Kraft P, Hankinson SE, et al. Circadian 
genes and breast cancer susceptibility in rotating shift 
workers. Int J Cancer. Epub ahead of print 7 Sep 2012. 
DOI: 10.1002/ijc.27564. 

Cases and controls were drawn from 
29,611 cancer-free individuals in the 
U.S., aged 32-54 who provided blood 
samples between 1996 and 1999. 

Nested 
Case-
control  

609 cases 
1,216 controls  

Nurses, night-shift 
work  

Age at 
diagnosis 
adjusted for 
age at blood 
draw; 
menopausal 
status  

None 

Only women of 
European 
ancestry 
included in 
analysis 

Age at menarche, family 
history and BMI 
measured but not 
analyzed 

Interaction of circadian 
genes and night-shift 
work; physiological 
samples collected for 
genotyping 

Nichols L, Sorahan T. Cancer incidence and cancer 
mortality in a cohort of UK semiconductor workers, 1970-
2002. Occup Med (Lond). Epub ahead of print 18 Oct 
2005. DOI: 10.1093/occmed/kqi156. 

Employees of a semiconductor plant in 
the UK. Cohort 1,807 Semiconductor 

manufacture None None None None None 

Nomura SJO, Dash C, Rosenberg L, et al. Sedentary time 
and breast cancer incidence in African American women. 
Cancer Causes Control 2016; 27(10): 1239–1252. 

African American women who were 
21-69 years of age at recruitment. Cohort 46,734 Sedentary time at 

work 
Menopausal 
status  

Tumor 
receptor 
status  

Yes: African 
American 

Age at menarche, parity, 
family history, BMI, 
smoking 

None 



O’Leary ES, Schoenfeld ER, Stevens RG, et al. Shift work, 
light at night, and breast cancer on Long Island, New York. 
Am J Epidemiol. Epub ahead of print 15 Jun 2006. DOI: 
10.1093/aje/kwj211. 

Women diagnosed with breast cancer 
from August 1996 to June 1997 and 
population-based controls from Long 
Island. 

Case-
control 

576 cases 
585 controls 

Night-shift work; 
non-peak sleep  

Age at 
diagnosis; 
menopausal 
status  

None 

Race/ethnicity - 
no (noted if 
identified as 
Latina); total 
household 
income  

Parity, family history, 
alcohol included in 
model; 
HRT use, oral 
contraceptive use, 
history of fertility 
problems, lactation 
measured but not 
analyzed 

Residential light-at-night 

Oddone E, Edefonti V, Scaburri A, et al. Female breast 
cancer and electrical manufacturing: results of a nested 
case-control study. J Occup Health 2014; 56(5): 369–378. 

Women employed for at least one year 
in an electrical manufacturing plant in 
Lombardy, Italy, from 1974-2005. 
Cases included women between ages 
36-69 with confirmed diagnosis. 
Controls were drawn from National 
Health Service records. 

Nested 
Case-
control 

108 cases 
216 controls  

Company assessed 
exposures according 
to job title 

Age at 
diagnosis; 
menopausal 
status 
measured 
but not 
analyzed  

None 

Education 
measured but 
not adjusted; 
analysis by job 
title  

Age at menarche, 
number of children, age 
at first child, BMI, 
smoking, alcohol use 

None 

Oddone E, Edefonti V, Scaburri A, et al. Female breast 
cancer in Lombardy, Italy (2002-2009): A case-control 
study on occupational risks. Am J Ind Med. Epub ahead of 
print 30 May 2013. DOI: 10.1002/ajim.22205. 

Women aged between 35 and 69 
years, residing in Lombardy, Italy, and 
diagnosed with breast cancer between 
2002-2009. 

Case-
control 

11,188 cases 
25,329 controls  

Occupational 
categories based 
upon the ATECO 81 
system 

Age at 
diagnosis None None None None 

Papantoniou K, Castaño-Vinyals G, Espinosa A, et al. 
Breast cancer risk and night shift work in a case–control 
study in a Spanish population. Eur J Epidemiol 2015: 1-2. 

Women living in the catchment area 10 
hospitals in Spain for at least 6 months; 
recruited between 2008 and 2013 and 
controls frequency matched by age and 
region. 

Case-
control 

1,708 cases 
1,778 controls  

Night-shift defined as 
work between 00:00 
and 06:00 

Age at 
diagnosis; 
menopausal 
status  

Diagnostic 
data 
reported; 
tumor 
receptor 
status  

Adjusted for 
education; 
family SES 
measured but 
not included in 
models  

Parity, family history, 
BMI, smoking, alcohol 
use; 
breastfeeding months 
measured but not 
included in model 

Interactions with tumor 
characteristics and grade 

Peplonska B, Stewart P, Szeszenia-Dąbrowska N, et al. 
Occupational exposure to organic solvents and breast 
cancer in women. Occup Environ Med 2010; 67(11): 722-
729. 

Cases were women aged 20-74, 
diagnosed between January 2000 and 
January 2003; Controls were matched 
by city of residence in 5-year age 
groups; all from Lodz or Warsaw, 
Poland 

Case-
control 

2,383 cases 
2,502 controls  

Any job held for at 
least 6 months; 
exposure to solvents  

Age at 
diagnosis; 
menopausal 
status  

Diagnostic 
data - 
grade, 
tumor size 
and 
histology; 
tumor 
receptor 
status  

Education  

Age at menarche, age at 
menopause; age at first 
live birth, number of 
births, breastfeeding, 
family history, BMI 

None 

Peplonska B, Stewart P, Szeszenia-Dabrowska N, et al. 
Occupation and breast cancer risk in Polish women: A 
population-based case-control study. Am J Ind Med 2007; 
50: 97–111. 

Cases were women aged 20-74, 
diagnosed between January 2000 and 
January 2003; Controls were matched 
by city of residence in 5-year age 
groups; all from Lodz or Warsaw, 
Poland 

Case-
control 

2,275 cases 
2,424 controls 

Any job held for at 
least 6 months  

Age at 
diagnosis; 
menopausal 
status  

Diagnostic 
data and 
tumor 
receptor 
status 
collected 
but not 
reported 

Education  

Age at menarche, 
menopausal status, age 
at menopause, number 
of full-term births, family 
history, BMI 

None 

Pinkerton LE, Hein MJ, Anderson JL, et al. Breast cancer 
incidence among female flight attendants: exposure-
response analyses. Scand J Work Environ Health. Epub 
ahead of print 23 Aug 2016. DOI: 10.5271/sjweh.3586. 

Flight attendants who worked for ≥1 
year as a flight attendant before Pan 
Am ceased operation in 1991, were 
U.S. citizens when hired, and worked 
≥1 day after 1 January 1953. 

Cohort 6,093 

Flight attendants; 
cosmic radiation, 
standard sleep 
interval, travel and 
time zones crossed 

Menopausal 
status  None 

Race/ethnicity 
and SES 
measures; 
SES/education 
indicators  

Age at menarche, parity, 
number of births, age at 
first birth, breastfeeding 
in weeks, family history, 
BMI, smoking, alcohol 
use 

None 



Preston DL, Kitahara CM, Freedman DM, et al. Breast 
cancer risk and protracted low-to-moderate dose 
occupational radiation exposure in the US Radiologic 
Technologists Cohort, 1983-2008. Br J Cancer. Epub 
ahead of print 13 Sep 2016. DOI: 10.1038/bjc.2016.292. 

Radiologic technologists residing in the 
U.S. and who were certified by the 
ARRT for at least 2 years between 1926 
and 1982. 

Cohort 66,915 
Radiologic 
technologists; 
ionizing radiation  

Age at 
diagnosis 
menopausal 
status 

None 

Race/ethnicity, 
SES measures, 
SES/education 
indicators - 
measured but 
not assessed  

Number of live births, 
HRT use, family history, 
BMI, smoking; 
alcohol use measured 
but not analyzed 

None 

Pronk A, Ji B-T, Shu X-O, et al. Night-Shift Work and Breast 
Cancer Risk in a Cohort of Chinese Women. Am J 
Epidemiol. Epub ahead of print 7 Apr 2010. DOI: 
10.1093/aje/kwq029. 

Population-based cohort study of 
women from Shanghai, China, 
recruited between 1996 and 2000; and 
surveyed in 2000-2002; 2002-2004: 
and 2004-2007. 

Cohort 
69,472 who 
provided data on 
second follow-up 

Jobs held for more 
than one year; night-
shift work defined as 
jobs that required 
starting work after 10 
pm at least 3 
times/month for over 
a year. 

Age at 
diagnosis; 
menopausal 
status  

None 

Inclusion of 
SES/education 
indicators did 
not change 
results  

Age at first birth, BMI 
and energy intake, 
alcohol use were 
assessed as covariates 
but did not change 
findings; 
work-related physical 
activity was measured 
but not analyzed 

None 

Pudrovska T, Carr D, McFarland M, et al. Higher-status 
occupations and breast cancer: A life-course stress 
approach. Soc Sci Med 2013; 89: 53–61. 

Participants in the Wisconsin 
Longitudinal Study; women enrolled in 
1957 at age 17; study based upon 
interviews in 1975 and 1993 or 2004. 

Cohort 3,682 Job status and roles 

Age at 
diagnosis; 
menopausal 
status in 
models 3-5  

None None 

Age at menarche, age at 
menopause, HRT use, 
family history, adiposity 
in 1957; 
BMI, smoking, alcohol 
use measured but not 
analyzed 

None 

Pudrovska T. Job authority and breast cancer. Social 
Forces 2013; 92(1): 1–24. 

Participants in the Wisconsin 
Longitudinal Study; women enrolled in 
1957 at age 17; study based upon 
interviews in 1975 and 1993 or 2004. 

Cohort 4,140 women Job authority 

Age at 
diagnosis; 
menopausal 
status 

None 
Education and 
household 
income 

Age at menarche, age at 
menopause, HRT use, 
family history 

None 

Pukkala E, Helminen M, Haldorsen T, et al. Cancer 
incidence among Nordic airline cabin crew. Int J Cancer. 
Epub ahead of print 16 Apr 2012. DOI: 10.1002/ijc.27551. 

National cohorts of airline cabin crew 
were identified from various registers 
in Finland, Iceland, Norway and 
Sweden. 

Case-
control 
study 
nested in 
the 
cohort 

8,507 
263 cases 

Airline cabin crew; 
radiation and 
circadian rhythm 
disruption  

Age at 
diagnosis  None None Number of children 

Interaction of ionizing 
radiation and circadian 
rhythm disruption 

Pukkala PE, Martinsen JI, Lynge E, et al. Occupation and 
cancer – follow-up of 15 million people in five Nordic 
countries. Acta Oncologica 2009; 48(5): 646–790. 

2.8 million incident cancer cases 
diagnosed in Denmark, Finland, 
Iceland, Norway and Sweden. 

Cohort 14.9 million Any occupation None None None None None 

Quach T, Doan-Billing PA, Layefsky M, et al. Cancer 
Incidence in Female Cosmetologists and Manicurists in 
California, 1988–2005. Am J Epidemiol 2010; 172(6): 691–
699. 

Registered cosmetologists and 
manicurists in California. 

Records-
linkage 

325,228 in cohort 
9,044 identified 
cases 

Manicurists and 
cosmetologists 

Age at 
diagnosis  None 

Race/ethnicity, 
SES measures 
measured but 
not analyzed 

None None 

Rabstein S, Harth V, Pesch B, et al. Night work and breast 
cancer estrogen receptor status--results from the German 
GENICA study. Scand J Work Environ Health 2013; 39(5): 
448–455. 

Women in the great Bonn, Germany, 
region; controls were enrolled from 
major hospitals from 2000-2004; and 
controls were drawn from population 
registries. 

Case-
control 

857 cases 
892 controls 

Night-shift work; 
defined as work for 
more than one year 
with shifts from 
24:00-5:00 

Age at 
diagnosis by 
5-year age 
groups; 
menopausal 
status  

Tumor 
receptor 
status  

Education  

HRT use included as a 
confounder; family 
history 
parity, age at first birth, 
oral contraceptive use, 
BMI and smoking pack-
years measured but not 
found to be confounding 
factors 

None 

Rafnsson V, Sulem P, Tulinius H, Hrafnkelsson J. Breast 
cancer risk in airline cabin attendants: a nested case- Icelandic cabin attendants. 

Nested 
case-
control 

1,532 total 
35 cases 
140 controls  

Airline cabin crew Age at 
diagnosis  None None Nulliparity, age at first 

birth None 



control study in Iceland. Occup Environ Med. 2003; 
60(11): 807–9. 

Raleigh KK, Alexander BH, Olsen GW, et al. Mortality and 
cancer incidence in ammonium perfluorooctanoate 
production workers. Occup Environ Med. Epub ahead of 
print 15 May 2014. DOI: 10.1136/oemed-2014-102109. 

Workers from ammonium 
perfluorooctanoate facilities and non-
ammonium perfluorooctanoate 
facilities in Minnesota and Wisconsin 
with at least 365 days of employment. 

Cohort 

9,027 total 
1,478 women 
number of 
women in the 
incidence analysis 
not specified 

Work exposures 
assessed via work 
history data, 
industrial hygiene 
monitoring, and 
average annual 
production 

Age at 
diagnosis - 
year of 
birth  

None None None None 

Ranade SC, Chou L, Wang T, et al. Prevalence of Cancer in 
Female Plastic Surgeons in the United States. Journal of 
Womens Health Care. Omnics International 2015; 4(2): 1-
4. 

Plastic surgeons registered with the 
American Society of Plastic Surgeons. Cohort 352 Plastic surgeons; 

fluoroscopy use  

Current age 
+ date of 
diagnosis 

None 

Race/ethnicity, 
SES measures 
measured but 
not analyzed  

Family history measured 
but not analyzed None 

Ray RM, Gao DL, Li W, et al. Occupational exposures and 
breast cancer among women textile workers in Shanghai. 
Epidemiology 2007; 18(3): 383–92. 

Textile workers from a cohort of 
267,400 workers from 526 factories in 
the Shanghai Textile Industry Bureau. 

Nested 
Case-
control  

1,709 cases 
3,155 controls 

Textile workers; 
exposures in textile 
factories 

Age at 
diagnosis; 
menopausal 
status did 
not change 
findings  

None  None 

Number of live births 
and age at first birth 
included in the model; 
age at menarche, 
duration of breast-
feeding, contraceptive 
use, family history, 
smoking and alcohol use 
assessed as confounders 
but not found to alter 
the results 

None 

Reijula J, Kjaerheim K, Lynge E, et al. Cancer incidence 
among waiters: 45 years of follow-up in five Nordic 
countries. Scand J Public Health. Epub ahead of print 6 
Jan 2015. DOI: 10.1177/1403494814565130. 

Waiters in the Nordic Occupational 
Cancer study (identified via the Nordic 
Occupational Classification). 

Cohort 97,972 total 
81,838 female Waiters 

Age at 
diagnosis 
stratified by 
5-year age 
categories 

None  None None None 

Rennix CP, Quinn MM, Amoroso PJ, et al. Risk of breast 
cancer among enlisted Army women occupationally 
exposed to volatile organic compounds. Am J Ind Med 
2005; 48(3): 157-167. 

Women enlisted in the U.S. Army who 
served between 1980-1996. Cohort 274,596 

21 most common 
military occupational 
specialties; estimated 
solvent exposure 
based upon job 
codes 

Age at 
diagnosis in 
4-year 
intervals 

None  

Race/ethnicity, 
SES measures 
non-
significantly 
elevated 

None None 

Reynolds P, Cone J, Layefsky M, et al. Cancer incidence in 
California flight attendants (United States). Cancer Causes 
Control 2002; 13(4): 317–324. 

Women who were members of the 
Association of Flight Attendants and 
residing in California between 1988 
and 1995. 

Cohort 129 
104 female Flight attendants None None  

Non-Hispanic 
white and all 
races 

None None 

Rintala bP, Pukkala E, Paakkulainen HT, et al. Self-
experienced physical workload and risk of breast cancer. 
Scand J Work Environ Health 2002; 28(3): 158–62. 

1800 randomly selected Finnish 
women born in 1930-1969. Cohort 17,986 Occupational 

physical activity 
Age at 
diagnosis None  None None None 

Rollison DE, Brownson RC, Hathcock HL, et al. Case-
control study of tobacco smoke exposure and breast 
cancer risk in Delaware. BMC Cancer 2008; 8: 157. 

Female residents of Delaware, ages 40-
79, diagnosed with primary invasive 
breast cancer in 2000-2002. 

Case-
control 

287 cases 
311 controls 

Workplace 
secondhand smoke 
exposure 

Age at 
diagnosis; 
menopausal 
status  

None  

Race/ethnicity, 
SES measures; 
SES/education 
indicators  

Age at menarche, 
number of live births, 
age at first live birth, 
family history, BMI, 
smoking, alcohol use 

None 

Santi SA, Meigs ML, Zhao Y, et al. A case-control study of 
breast cancer risk in nurses from Northeastern Ontario, 
Canada. Cancer Causes Control 2015; 26(10): 1421–1428. 

Participants in two prior studies 
conducted in Ontario, Canada. 

Case-
control 

744 cases 
775 controls 

Nurses; night-shift 
work  

Age at 
diagnosis; 
menopausal 
status 

None  Education  

Age at menarche, age at 
first pregnancy, number 
of children, 
breastfeeding months, 

Saliva samples collected 
from a subset of 
participants 



use of OC, family history, 
alcohol use, physical 
activity; smoking 
measured but not 
analyzed 

Schernhammer ES, Hankinson SE, Rosner B, et al. Job 
stress and breast cancer risk: the nurses’ health study. 
Am J Epidemiol 2004; 160(11): 1079–86. 

Nurses aged 30-55 working and living 
in 1976 from 11 U.S. states. Cohort 37,562 Nurses; job strain  

Age at 
diagnosis; 
menopausal 
status 

None  

Own 
educational 
attainment and 
husband’s 
education past 
high school  

Age at menarche, parity, 
age at first birth, OC use, 
postmenopausal HT use, 
family history, BMI, 
smoking, alcohol use, 
overall physical activity 

None 

Schernhammer ES, Kroenke CH, Laden F, et al. Night work 
and risk of breast cancer. Epidemiology 2006; 17(1): 108–
111. 

116,671 registered female U.S. nurses 
of ages 25 to 42 years were enrolled. 
This study consisted of women who 
returned the 1989 questionnaire and 
answered the question on night work. 

Cohort 115,022 Nurses; rotating 
night-shift work  

Age at 
diagnosis; 
menopausal 
status 

None  None 

Age at menarche, parity, 
age at first birth, family 
history, BMI, smoking, 
alcohol use 

None 

Schubauer-Berigan MK, Anderson JL, et al. Breast Cancer 
Incidence in a Cohort of U.S. Flight Attendants. Am J Ind 
Med 2015; 58(3): 252–266. 

Women employed for at least one year 
as a flight attendant before Pan Am 
ceased operation in 1991, were U.S. 
citizens when they were hired and who 
worked at least one day after January 
1, 1953. 

Cohort 6,093 

Flight attendants; 
cosmic radiation; 
time zones crossed 
and hours flown 
during standard sleep 
times 

Age at 
diagnosis None  Race/ethnicity, 

SES measures  

Parity, age at first birth, 
family history 
smoking, alcohol use 
measured but not 
analyzed 

None 

Schwartzbaum J, Ahlbom A, Feychting M. Cohort study of 
cancer risk among male and female shift workers. Scand J 
Work Environ Health 2007; 33(5): 336–43. 

Cohort study of Swedish population 
employed at least half-time in 1970 
and included in both the 1960 and 
1970 census. 

Cohort 
1,148,661 women 
followed from 
1971 to 1989 

Night-shift work; 
defined as 
occupations in which 
40% of workers 
reported rotating 
shifts or had night-
time work hours  

Age at 
diagnosis None  SES/education 

indicators  None None 

Shaham J, Gurvich R, Goral A, et al. The risk of breast 
cancer in relation to health habits and occupational 
exposures. Am J Ind Med 2006; 49(12): 1021–1030. 

Women diagnosed with breast cancer 
between 1980 and 2001 and healthy 
women selected as controls from the 
population registry in Holon, Israel. 

Case-
control 

326 cases 
413 cohorts  

Any job title 
(categorized into 18 
occupational groups); 
17 groups of 
exposures were 
assessed  

Age at 
diagnosis; 
menopausal 
status 

None  
Continent of 
origin analyzed 
as a covariate 

Number of births, family 
history, dietary habits 
included in the model 
smoking measured but 
not included as a 
covariate 

None 

Shaham J, Gurvich R, Kneshet Y. Cancer incidence among 
laboratory workers in biomedical research and routine 
laboratories in Israel: Part I-the cohort study. Am J Ind 
Med 2003; 44(6): 600–610. 

Laboratory workers: current and 
retired from hospitals, clinics, research 
institutes and industry in Israel. 

Cohort 4,300 total 
3,272 women 

Laboratory workers; 
job title used to 
estimate exposures 

None None  
Job class was 
coded to four 
categories  

None None 

Si S, Boyle T, Heyworth J, et al. Lifetime physical activity 
and risk of breast cancer in pre-and post-menopausal 
women. Breast Cancer Res Treat. Epub ahead of print 1 
Jul 2015. DOI: 10.1007/s10549-015-3489-x. 

Women aged between 18 and 80 years 
with primary invasive breast cancer 
diagnosed between May 2009 and 
January 2011, identified from the 
Western Australia cancer registry. 

Case-
control 
study 

1,205 cases 
1,789 cohorts  

Occupational 
physical activity 

Age at 
diagnosis; 
menopausal 
status 

None  

Race/ethnicity, 
SES measures; 
SES/education 
indicators  

Age at menarche, parity, 
family history, BMI, 
smoking, alcohol use 

Household, recreational 
and transport physical 
activity 

Sigurdson AJ, Bhatti P, Doody MM, et al. Polymorphisms 
in apoptosis-and proliferation-related genes, ionizing 
radiation exposure, and risk of breast cancer among US 
Radiologic Technologists. Cancer Epidemiol Biomarkers 
Prev 2007; 16(10): 2000-2007. 

U.S. radiologic technologists who were 
certified for at least 2 years between 
1926 and 1982.  

Nested 
Case-
control 

859 cases 
1,083 cohorts  

Radiologic 
technologists; 
ionizing radiation  

Age at 
diagnosis None  Race/ethnicity, 

SES measures  

Reproductive history, 
family history, BMI, 
smoking, alcohol use 
measured but not 
analyzed 

Interactions with genes 
involved in apoptosis, 
inflammation and 
proliferation; blood 
samples collected; 
personal diagnostic 



radiation exposure 
estimated 

Silver SR, Whelan EA, Deddens JA, et al. Occupational 
exposure to polychlorinated biphenyls and risk of breast 
cancer. Environ Health Perspect 2009; 117(2): 276. 

Women from a cohort study of workers 
at three capacitor manufacturing 
plants in New York, Massachusetts or 
Indiana, for at least one year. 

Cohort 5,752 women 

Capacitor 
manufacturing; PCB 
exposure estimated 
from work history, air 
samples, process 
changes, job 
descriptions, plant 
layouts 

Age at 
diagnosis; 
post- 
menopausal 
status 
assessed 

None  White/non-
White only 

Parity, age at live first 
birth, hormone use, age 
began hormone use, 
family history, BMI, 
smoking  

Collected physiological 
samples/measurements  

Sitas F, O’Connell DL, van Kemenade CH, et al. Breast 
cancer risk among female employees of the Australian 
Broadcasting Corporation in Australia. Med J Aust 2010; 
192(11): 651–4. 

Women employed by the Australian 
Broadcasting Corporation throughout 
the country. 

Cohort, 
with 
some 
worker 
engagem
ent 

5,969 women 
Broadcasting, 
communications 
workers 

Age at 
diagnosis 
stratified by 
5-year age 
categories 

None  None None None 

Solan S, Wallenstein S, Shapiro M, et al. Cancer incidence 
in World Trade Center rescue and recovery workers, 
2001-2008. Environ Health Perspect. Epub ahead of print 
23 Apr 2013. DOI: 10.1289/ehp.1205894. 

Rescue and recovery workers from 
New York, New Jersey, Connecticut and 
Pennsylvania, enrolled in the World 
Trade Center health program. 

Cohort 20,984 total 
3,202 female 

First responders; 
dust cloud exposure, 
duration on site and 
work site 

Age as of 
9/11/01 
recorded; 
analysis 
stratified by 
5-year age 
groups 

None  

Race/ethnicity, 
SES measures - 
covariate; year 
of SSN 
registration  

Smoking None 

Sprague BL, Trentham-Dietz A, Newcomb PA, et al. 
Lifetime recreational and occupational physical activity 
and risk of in situ and invasive breast cancer. Cancer 
Epidemiol Biomarkers Prev 2007; 16(2): 236–43. 

Women from Massachusetts, New 
Hampshire or Wisconsin, aged 20 to 69 
years, with a new diagnosis during 
1995 to 2000 of breast carcinoma in 
situ or invasive breast cancer reported 
to the cancer registry. 

Case-
control 
study  

1,689 in situ, 
6,391 invasive 
and 
7,630 controls 

Occupational 
physical activity 

Age at 
diagnosis; 
menopausal 
status 

None  None 
Age at menarche, age at 
first birth, parity, family 
history, BMI, alcohol use 

Recreational physical 
activity 

Steenland K, Whelan E, Deddens J, et al. Ethylene oxide 
and breast cancer incidence in a cohort study of 7576 
women (United States). Cancer Causes Control 2003; 
14(6): 531-539. 

U.S. NIOSH cohort or 18,000 men and 
women exposed for at least three 
months from 1940s to 1980s. 

Cohort 7,576 women 

Ethylene oxide 
exposure assessed 
via measurements, 
historical process 
changes and job 
history 

Age at 
diagnosis; 
menopausal 
status 
included in 
the model  

None  

Cases and 
controls 
matched; 
SES/education 
indicators  

Parity, family history 
age at menarche, BMI 
measured but not found 
to be confounders 

None 

Strumylaite L, Kregzdyte R, Poskiene L, et al. Association 
between lifetime exposure to passive smoking and risk of 
breast cancer subtypes defined by hormone receptor 
status among non-smoking Caucasian women. PLoS ONE 
2017; 12(2): e0171198. 

Cases were women from Lithuania 
aged 28-90 years with new 
histologically confirmed breast cancer 
diagnosed between 1 March 2007 and 
10 January 2011.  

Case-
control 

449 cases 
930 controls 

Workplace passive 
smoking  

Age at 
diagnosis; 
menopausal 
status 

Tumor 
receptor 
status  

Caucasian; 
SES/education 
indicators   

Age at menarche, 
number of births, 
family history, BMI, 
smoking use, alcohol use 

None 

Sung T-I, Chen P-C, Jyuhn-Hsiarn Lee L, et al. Increased 
standardized incidence ratio of breast cancer in female 
electronics workers. BMC Public Health 2007; 7: 102. 

Female employees who had worked at 
an electronic factory in Taoyuan, 
Taiwan between 1973 and 1992. 

Cohort 63,982 
Work in electronics 
factory; chlorinated 
hydrocarbons  

Age at 
diagnosis None  None None None 

Takkouche B, Regueira-Méndez C, Montes-Martínez A. 
Risk of cancer among hairdressers and related workers: a 
meta-analysis. Int J Epidemiol 2009; 38(6): 1512–1531. 

Hairdressers and cosmetologists. Meta-
analysis 

247 total studies 
16 studies 
reported on 
breast cancer 

Hairdressers and 
cosmetologists 

Age at 
diagnosis - 
varies by 
included 
study 

None  

Race/ethnicity, 
SES measures 
and 
SES/education 
indicators - vary 
by included 
study 

Menarche included in 
most studies 
age at first birth, 
smoking use, alcohol use, 
included in some studies 

None 



Teitelbaum SL, Britton JA, Gammon MD, et al. Occupation 
and breast cancer in women 20-44 years of age (United 
States). Cancer Causes Control 2003; 14(7): 627–637. 

Women from Georgia, Washington and 
New Jersey, aged 20-44 diagnosed 
between 1990 and 1992 and age-
matched controls recruited through 
random-digit dialing. 

Case-
control 

1,642 cases 
1,496 controls 

Three longest-held 
jobs 

Age at 
diagnosis; 
menopausal 
status 

None  

 
Education 
included as a 
cofounder  

Age at first birth and 
number of live births 
included as confounding 
factors; age at menarche, 
family history, BMI, 
smoking, alcohol use, 
physical activity 
considered as 
confounders, but not 
included 

None 

Thompson D, Kriebel D, Quinn MM, et al. Occupational 
exposure to metalworking fluids and risk of breast cancer 
among female autoworkers. Am J Ind Med 2005; 47(2): 
153–160. 

Women employed in automobile 
manufacturing plant in Michigan for at 
least three years from 1941-1985. 

Cohort 4,680 women 

Automobile 
manufacture; 
Metal-working fluid 
exposure estimated 
from interviews, job 
histories, safety data 
sheets, industrial 
hygiene 
measurements and 
laboratory analyses 

Age at 
diagnosis; 
menopausal 
status - no; 
but 
estimated 
risk for 
women <51 
and >51 

None  White/Black 
only  None None 

Tokumaru O, Haruki K, Bacal K, et al. Incidence of cancer 
among female flight attendants: a meta-analysis. J Travel 
Med 2006; 13(3): 127–32. 

Cohort studies of cancer incidence in 
female commercial airline flight 
attendant in Finland, Iceland, Norway, 
Sweden and the U.S. 

Meta- 
analysis 5 studies  Flight attendants; 

cosmic radiation  None None  None None None 

Travis RC, Balkwill A, Fensom GK, et al. Night Shift Work 
and Breast Cancer Incidence: Three Prospective Studies 
and Meta-analysis of Published Studies. J Natl Cancer Inst 
2016; 108(12). 

Data from three UK cohort studies. Cohort  

Million Women 
Study: 522,246; 
EPIC-Oxford: 
22,559; UK 
Biobank: 251,045 

Night-shift work; 
ever vs. never; and 
duration  

Age at 
diagnosis - 
not clear; 
menopausal 
status 

None  

 
SES/education 
indicators 
included  

Nulliparity or number of 
children, age at 
menarche, age at first 
birth, use of oral 
contraceptives, use of 
HRT, family 
history, obesity, 
smoking, alcohol use 

Physiological samples 
collected 

Villeneuve S, Févotte J, Anger A, et al. Breast cancer risk 
by occupation and industry: Analysis of the CECILE study, 
a population-based case-control study in France. Am J Ind 
Med 2011; 54(7): 499–509. 

Cases aged 25-75, diagnosed between 
April 2005 and March 2007 and 
randomly selected controls frequency-
matched by 5-year age groups from 
Rennes and Dijon, France. 

Case-
control 

1,230 cases 
1,315 controls 

Jobs coded to the 
International 
Standard 
Classification of 
Occupations 

Age at 
diagnosis; 
menopausal 
status - age 
50 or older 
used as 
proxy  

None  Education 

Age at menarche, age at 
first full-term pregnancy, 
parity, duration of 
breastfeeding, hormone 
replacement therapy 
(HRT), family history, 
BMI 

None 

Vistisen HT, Garde AH, Frydenberg M, et al. Short-term 
effects of night shift work on breast cancer risk: a cohort 
study of payroll data. Scand J Work Environ Health. Epub 
ahead of print 14 Nov 2017. DOI: 10.5271/sjweh.3603. 

Women from Denmark over 18 years 
of age who were employed between 
January 2007 and December 2011. 

Cohort 155,540 Night-shift work  Age at 
diagnosis 

Tumor 
receptor 
status  

 
SES/education 
indicators   

Age at first birth, number 
of children, family 
history, use of 
medication related to 
alcohol over-
consumption and 
addiction  

None 

Wang F, Yeung KL, Chan WC, et al. A meta-analysis on 
dose-response relationship between night shift work and 
the risk of breast cancer. Ann Oncol 2013; 24(11): 2724–
2732. 

Cohort and case-control studies the 
U.S., China, Norway, Denmark, 
Germany 

Meta-
analysis 10 studies  

Studies of shift work 
that included at least 
three categories of 
exposure 

Age at 
diagnosis 
and 
menopausal 
status both 

None  

 
SES/education 
indicators 
adjusted 
cofounder in 

Reproductive history, 
family history adjusted 
as confounders in most 
of the studies included 
BMI, smoking and 

None 



adjusted 
confounder 
in most of 
the studies 
included 

some of the 
studies 
included  

alcohol use adjusted as a 
confounder in a few 
studies 

Wang FR, Fang QQ, Tang WM, et al. Nested Case-control 
Study of Occupational Radiation Exposure and Breast and 
Esophagus Cancer Risk among Medical Diagnostic X Ray 
Workers in Jiangsu of China. Asian Pac J Cancer Prev 
2015; 16(11): 4699-4704. 

Medical diagnostic X-ray workers 
working in Jiangsu, China. 

Case-
control 

34 cases 
68 controls  

Medical diagnostic X 
ray workers; 
ionizing radiation  

Age at 
diagnosis; 
menopausal 
status  

None  None 

Age at menarche, age at 
first live birth, 
breastfeeding family 
history, smoking use, 
alcohol use 

Environmental exposure 
to ionizing radiation 

Wang P, Ren F-M, Lin Y, et al. Night-shift work, sleep 
duration, daytime napping, and breast cancer risk. Sleep 
Med. Epub ahead of print 3 Feb 2015. DOI: 
10.1016/j.sleep.2014.11.017. 

Women diagnosed in Guangzhou, 
China, between January 2010 and 
March 2012 and controls drawn from 
women who went for health checkups 
at the same hospitals. 

Case-
control 

712 cases 
742 controls  

Night-shift work, 
defined as awake and 
working between 
midnight and 6 am 

Age at 
diagnosis; 
menopausal 
status  

Tumor 
receptor 
status  

Education  

Age at menarche, parity, 
ever breast feeding, 
family history, BMI and 
physical activity, 
smoking, alcohol use  

Interactions of sleep 
factors and night-shift 
work 

Zielinski J, Garner M, Band P, et al. Health outcomes of 
low-dose ionizing radiation exposure among medical 
workers: A cohort study of the Canadian national dose 
registry of radiation workers. Int J Occup Med Environ 
Health 2009; 22(2): 149–56. 

A cohort of medical workers deriving 
from the National Dose Registry of 
Canada (NDR) over the period of 1951-
1987. 

Cohort 43,982 Medical workers; 
ionizing radiation  

Age at 
diagnosis None  None None None 

 


