
Cohort (females) Cases (females)

N Never-smoking (%) N
Smoking status

All races/ethnicities 1,275,838 70% 3867
AANHPI* (aggregated) 250,053 79% 613

NHPI 43,409 58% 201
Native Hawaiian 26,760 55% 160
Other Pacific Islander 16,649 63% 41

Asian 206,644 84% 412
Asian (single group) 171,531 85% 296

Asian Indian 37,434 95% ‡7
Chinese 38,950 91% 75
Japanese 19,804 73% 74
Filipina 36,539 79% ‡80
Korean 6611 74% ‡21
Vietnamese 4421 91% 5
Other Asian 27,772 84% ‡34

Asian (multiple group) 35,113 76% 116
Multiple-Asian only 10,338 82% ‡16
Asian & non-Asian 24,775 73% 100

Non-Hispanic White 535,007 65% 1489
Black 36,640 65% 91
Hispanic 103,759 76% 81
Non-AANHPI multiple 39,434 66% 125
Other

†
26,159 73% 23

Unknown 284,786 68% 1445
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Background

• For Asian American, Native Hawaiian and Pacific Islander (AANHPI) females, lung cancer is 

one of the most common cancers and the leading cause of cancer death. 

• Incidence of lung cancer among never smokers by detailed AANHPI race/ethnicity is not 

available.

• We assembled a large-scale cohort to quantify the burden of lung cancer by smoking status 

among single- and multi-ethnic AANHPI groups that includes electronic health record (EHR) 

data and cancer registry data.

• We compared the distribution of tumor characteristics of lung cancer cases by detailed 

race/ethnicity and smoking status and calculated the incidence of lung cancer by smoking 

status among AANHPI females.

Methods and Results

• We calculated age-adjusted incidence rates (AAIRs) for incident lung cancer according to 

smoking status among females by detailed race/ethnicity. 

• The full cohort comprises over 2.2 million individuals (250,000 AANHPI females) followed up 

to 14 years for incident lung cancer.

• The cohort includes over 7,000 incident lung cancer cases (613 AANHPI females).

• Among AANHPI female groups, proportions of lung cancers among never-smokers range 

from 25% among Native Hawaiian to 80% among Chinese females. 

• Incidence rates of never-smoking lung cancer are highest among Chinese females (AAIR, 

22.8) and Asian females reporting multiple races/ethnicities (AAIR, 22.2).

Inclusion criteria:

•18+ years of age

•Collection of social history 

•CA (Sutter) or HI (KPHI) address at time of 

baseline visit

Baseline

In-person visit at S

utter Health Northern California or 

Kaiser Permanente Hawaii (KPHI), 2000-2013

Exclusion criteria:

History of lung cancer at 

baseline

•Cancer registry case record 

with date of diagnosis prior 

to baseline

•History of lung cancer 

diagnosis prior to cohort 

entry (EHR, ICD-9 162.x)
Cohort members

N = 2,211,476

(Females, N = 1,275,838; Males, N = 935,638)

Lung cancer cases

N = 7274

(Females, N=3867; Males, N=3407)

Cancer registry linkage 

(through 2013)

Sutter: California Cancer Registry 

KPHI: Hawaii Tumor Registry

Geocoding and assignment of 

neighborhood measures

•Sutter addresses geocoded and 

assigned to 2000 or 2010 census 

tract and block group

•Neighborhood SES and racial/ethnic 

composition variables derived for 

Hawaii 

•Neighborhood variable values 

assigned (both sites)

•Particulate matter (PM2.5) and 

traffic density exposures calculated 

and assigned for California.

EHR data extraction & 

harmonization

Sociodemographic factors

•Sex

•Race/ethnicity

•Language & translator 

requests

Known and putative risk 

factors

•Smoking status

•Previous lung diseases 

•Infectious diseases 

•Reproductive history

•Body size

Tumor characteristics

Date of diagnosis, tumor stage, 

and tumor histology

Cohort definition and multilevel data integration

Conclusions

• We have assembled a large, integrated dataset that will serve as a critical evidence base to 

inform screening, research, and public health priorities, especially among AANHPI females. 

• Ongoing work will include longitudinal analyses of lung cancer risk among never-smoking 

AANHPI females, including absolute risk modeling, examining six exposure domains 

representing known and putative lung cancer risk factors (i.e. smoking, previous lung 

diseases, infections, hormone exposure, body size, and neighborhood factors).

The highest incidence rates of 

never-smoking lung cancer 

are among groups of

Asian American, 

Native Hawaiian and Pacific 

Islander females

Incidence of  lung cancer among never-smoking females

Distribution of  smoking status among female cohort members and lung cancer cases by detailed race/ethnicity

* AANHPI; Asian American, Native Hawaiian, and Pacific Islander; NHPI, Native Hawaiian and/or Other Pacific Islander.

† Other includes American Indians and Alaska Natives.

‡ For Asian Indian, Filipina, Korean, Other Asian, and Multiple-Asian only, actual proportions not shown due to low numbers.

~ Not able to calculate due to low numbers.

AAIR 95% CI

AANHPI 17.1 (14.9, 19.9)

NHPI 15.2 (10.2, 22.5)

Native Hawaiian 16.7 (10.5, 26.4)

Other Pacific Islander ~

Asian 17.5 (15.0, 21.0)

Chinese 22.8 (17.3, 35.9)

Filipina 20.1 (14.1, 31.5)

Japanese 6.4 (3.6, 28.7)

Other Asian (single group) 20.3 (13.4, 32.1)

Multiple Asian 22.2 (16.1, 32.4)

Non-Hispanic White 10.1 (9.0, 11.6)

Black ~

Hispanic 8.5 (5.7, 13.0)
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