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Abstract

IMPORTANCE Cancer is the leading cause of death among Asian American individuals and the
second leading cause of death among Native Hawaiian and Pacific Islander people.

OBJECTIVE To evaluate longitudinal cancer mortality trends from 1999 to 2020 among Asian
American and Pacific Islander populations in the US by demographic characteristics.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study used the Centers for Disease
Control and Prevention Wide-Ranging Online Data for Epidemiologic Research database to obtain
age-adjusted cancer death rates among Asian American and Pacific Islander individuals of all ages
between January 1,1999, and December 31, 2020. Data were analyzed from January 12 to March
19, 2024.

EXPOSURES Age, sex, cancer type, and US census regions.

MAIN OUTCOMES AND MEASURES Trends and average annual percent changes (AAPCs) in
age-adjusted cancer-specific mortality (CSM) rates for non-Hispanic Asian American and Pacific
Islander populations were estimated by cancer type, age, sex, and region using Joinpoint regression.
RESULTS Between 1999 and 2020, 305 386 Asian American and Pacific Islander individuals
(median [IQR] age, 69.5 [58.5-79.2] years; 51.1% male) died of cancer in the US. Overall, the CSM rate
decreased by 1.5% annually. Men experienced a greater CSM rate decrease (AAPC, -1.8%; 95% Cl,
-2.2% to -1.3%) compared with women (AAPC, -1.1%; 95% Cl: -1.2% to -1.0%). For women, death
rates decreased for most cancer types but increased for uterine (AAPC, 2.5%; 95% Cl, 2.0%-3.0%)
and brain and central nervous system (AAPC, 1.4%; 95% Cl: 0.7%-2.1%) cancers. Colorectal cancer
mortality rates increased among men aged 45 to 54 years (AAPC, 1.3%; 95% Cl, 0.5%-2.1%). Liver
and intrahepatic bile duct cancer mortality increased for both men and women in all US census
regions, uterine cancer mortality increased in all regions for women, and pancreatic cancer mortality
increased in the Midwest for both men and women.

CONCLUSIONS AND RELEVANCE Although these findings show an overall decrease in CSM among
Asian American and Pacific Islander populations, specific cancer types exhibited increased mortality
rates, with further disparities by sex and age. Targeted, culturally adapted clinical and public health
interventions are needed to narrow disparities in cancer mortality.
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Introduction

Asian American and Pacific Islander individuals represent the fastest growing racial and ethnic
demographic in the US and face a distinct cancer burden, with cancer surpassing heart disease as the
leading cause of death for Asian American people and remaining the second leading cause of death
among Native Hawaiian and Pacific Islander people." These trends are underscored by higher
incidence rates of cancers with infectious etiologies, such as hepatitis B virus (HBV)-associated liver
cancers, as well as with persistently low cancer screening rates and linguistic or health literacy
barriers.?

Disparities in cancer outcomes among Asian American and Pacific Islander populations are
fueled by a multifaceted interplay of social and structural determinants of health. Suboptimal cancer
screening rates and limited access to both primary care and specialized oncology services contribute
to prevalent inequities in cancer diagnosis and treatment.> Additionally, variations in health literacy,
English proficiency, socioeconomic status, immigration status, and dietary risk factors across specific
Asian American and Pacific Islander ethnic groups further exacerbate these disparities in cancer
incidence and mortality.?> These challenges highlight the need for more nuanced, culturally
informed approaches to cancer screening, diagnosis, and treatment among Asian American and
Pacific Islander populations.

In this study, we evaluated cancer-specific mortality (CSM) trends over 2 decades to
comprehensively assess the burden of cancer among Asian American and Pacific Islander individuals.
We aimed to broadly describe these trends both overall and by sex, age, and geographic variations
across a wide range of cancer types, thereby informing more targeted clinical and public health
interventions to address disparities in cancer mortality.

Methods

In this cross-sectional study, we examined cancer mortality data from the Centers for Disease Control
and Prevention Wide-Ranging Online Data for Epidemiologic Research (CDC WONDER) Underlying
Cause of Death database between January 1, 1999, and December 31, 2020.%° The Mass General
Brigham Institutional Review Board considered this study exempt as non-human participant
research and waived the need for informed consent. The study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.

We used International Statistical Classification of Diseases, Tenth Revision codes to identify
specific cancer types (eTable 1in Supplement 1).*°> Our study covered 18 specific cancer types,
including bladder, brain and central nervous system (CNS), breast, cervical, colorectal, uterine,
esophageal, kidney and renal pelvic, leukemia, liver and intrahepatic bile duct, lung and bronchial,
myeloma, non-Hodgkin lymphoma, ovarian, pancreatic, prostate, stomach, and testicular.

The CDC WONDER database calculates age-adjusted mortality rate estimates using the direct
method, applying age-specific mortality rates to the 2000 US standard population age distribution.*
Age-adjusted CSM rates were calculated per 100 000 population for non-Hispanic Asian American
and Pacific Islander individuals both overall and by sociodemographic characteristics (ie, sex, cancer
type, and US census region). We determined age-specific CSM rates for 4 US census regions
(Northeast, Midwest, South, and West) and calculated crude age-specific CSM rates for each cancer
type across the following age groups: 15 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, 75 to
84, and 85 years or older.

Statistical Analysis

The data analysis was performed between January 12 and March 19, 2024. Overall and cancer-
specific CSM rates were analyzed using the National Cancer Institute's Joinpoint Regression Program,
version 4.9.1.0.7.57 Joinpoint regression is a type of piecewise linear regression that models time
series data by fitting a series of contiguous linear segments, each with its own slope, thereby
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capturing changes in the trends of CSM rates over time.®” Joinpoint aims to determine the fewest
statistically significant segments needed, and our analysis was constrained to a maximum of 4 join
points, consistent with previously described methods.”

For each segment, the annual percent change (APC) was calculated as the slope of the linear
regression line, expressed as a percentage, to reflect annual changes in CSM rates. The average APC
(AAPC) from 1999 to 2020 was determined by taking a weighted average of these slopes, with
weights corresponding to the length of the individual segments. We set statistical significance at a
2-sided P < .05 and used the Holm-Bonferroni correction to address the increased risk of type | errors
due to multiple comparisons.®

Results

Between 1999 and 2020, 305 386 Asian American and Pacific Islander individuals (median [IQR],
69.5 [58.5-79.2] years; 48.9% female and 51.1% male) died of cancer in the US. Overall, CSM rates per
100 000 population were higher among men (123.8; 95% Cl, 123.2-124.5) compared with women
(89.3; 95% Cl, 88.9-89.8) (eTable 2 in Supplement 1). The overall CSM rate decreased by 1.5%
annually. Men experienced a greater reduction in cancer mortality during the study period (AAPC,
-1.8%: 95% Cl, =2.2% to -1.3%; P < .001) compared with women (AAPC, -1.1%; 95% Cl, -1.2% to
-1.0%; P < .001) (Table; eTable 3 in Supplement 1). For men, CSM rates decreased for all cancer sites,
particularly lung and bronchial (AAPC, -2.6%; 95% Cl, -2.9% to -2.3%; P < .001) and stomach
(AAPC, -3.8%; 95% Cl, -4.1% to -3.5%; P < .001) cancers, between 1999 and 2020 (Figure 1). While
CSM rates from 1999 to 2020 declined for most cancer sites among women, significant increases
were notably observed for uterine (AAPC, 2.5%; 95% Cl, 2.0%-3.0%; P < .001) and brain and CNS
cancers (AAPC, 1.4%; 95% Cl, 0.7%-2.1%; P < .001) (Figure 2).

By age group, CSM rates overall decreased across all ages (eTable 4 and eFigure 1in
Supplement 1; Figure 3 and Figure 4). The greatest decreases in mortality were seen among men
aged 35 to 44 years for liver and intrahepatic bile duct cancer (AAPC, -5.0%; 95% Cl, =7.7% to -2.2%;
P <.001) and lung and bronchial cancer (AAPC, -4.8%; 95% Cl, -6.3% to -3.2%; P < .001) (eTable 5
in Supplement 1). Colorectal cancer mortality significantly increased among men aged 45 to 54 years
(AAPC, 1.3%; 95% Cl, 0.5%-2.1%; P = .002) (eTable 5 in Supplement 1). Prostate cancer mortality
rates among men aged 65 to 74 years initially decreased from 2002 to 2012 (2002-2006: APC,
-2.7% [95% Cl, -3.1% to -2.2%; P < .001]; 2006-2012: APC, -5.7% [95% Cl, -10.9% to -0.2%;

P =.041]), then increased from 2012 to 2020 (APC, 3.5%; 95% Cl, 0.7%-6.4%; P = .02) (eTable 5in
Supplement 1). Uterine cancer mortality increased in women aged 45 to 54, 55 to 64, and 65 to 74
years (eTable 6 in Supplement 1), with the greatest increase in the 65- to 74-year age group (APC,
3.2%; 95% Cl, 2.0%-4.4%; P = .001) (eTable 6 in Supplement 1).

By US census region, overall between 1999 and 2020, liver and intrahepatic bile duct cancer
mortality increased for both men and women in all census regions (eTables 7 and 8; eFigures 2 and 3
in Supplement 1). Namely, CSM for liver and intrahepatic bile duct cancer increased in the Northeast
(men: AAPC, 1.3% [95% Cl, 0.9%-1.6%; P < .001]; women: AAPC, 1.5% [95% Cl, 0.9%-2.1%;

P < .001]), Midwest (men: AAPC, 1.8% [95% Cl, 1.2%-2.4%; P < .001]; women: AAPC, 2.1% [95% ClI,
1.8%-2.4%; P < .001]), South (men: AAPC, 2.1% [95% Cl, 1.8%-2.3%; P < .001]; women: AAPC, 1.5%
[95% Cl, 1.1%-1.8%; P < .001]), and West (men: AAPC, 1.7% [95% Cl, 1.3%-2.1%; P < .001]; women:
AAPC, 1.9% [95% Cl, 11%-2.7%; P < .001]).

Similarly, among women, uterine cancer mortality significantly increased from 1999 to 2020 in
the Northeast (AAPC, 1.2%; 95% Cl, 1.0%-1.4%; P < .001), Midwest (AAPC, 1.0%; 95% Cl, 0.1%-1.9%;
P =.03), South (AAPC, 1.0%; 95% Cl, 0.5%-1.6%; P < .001), and West (AAPC, 1.3%; 95% Cl, 0.9%-
1.7%; P < .001). Pancreatic cancer mortality exhibited significant increases in the Midwest among
men (AAPC, 0.6%:; 95% Cl, 0.5%-0.7%; P < .001) and women (AAPC, 0.4%; 95% Cl, 0.3%-0.6%;

P < .001) (eTables 7 and 8; eFigures 2 and 3 in Supplement 1).
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Discussion

In this cross-sectional study, overall, CSM rates among Asian American and Pacific Islander individuals
decreased steadily from 1999 to 2020, particularly for lung and bronchial and stomach cancers.
However, mortality rates increased for uterine and brain and CNS cancers among Asian American and

Figure 1. Trends in Age-Adjusted Mortality Rates Among Asian American and Pacific Islander Men by Cancer Type, 1999-2020
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Pacific Islander women during the same period. Additionally, liver and intrahepatic bile duct, uterine,
and pancreatic cancer mortality rates increased significantly across most US census regions.

Decreases in mortality from certain cancers with infectious etiologies,

such as stomach and

cervical cancers, align with prior research indicating declining incidence rates.'° This trend in
cervical cancer may be attributed to improvements in screening rates.>" The trend in stomach

Figure 3. Trends in Age-Adjusted Mortality Rates Among Asian American and Pacific Islander Men by Age Group and Cancer Type, 1999-2020
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Figure 4. Trends in Age-Adjusted Mortality Rates Among Asian American and Pacific Islander Women by Age Group and Cancer Type, 1999-2020
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cancer may be due to improved hospital practices surrounding antibiotics against Helicobacter pylori,
as well as dietary factors.®"

Additionally, notable decreases in lung cancer deaths among Asian American and Pacific
Islander men and women may be influenced by declining incidence rates of squamous cell carcinoma
and small cell lung cancer among this population, as well as reductions in smoking rates among this
subgroup and therapeutic advances.>'? However, further research is warranted to understand lung
cancer mortality trends between Asian American smokers and never-smokers. A recent study in
California found that despite decreasing lung cancer incidence rates across all other racial and ethnic
groups, rates increased among Asian American never-smokers by 2% annually, which is nearly double
the incidence rates among never-smokers of other racial and ethnic groups.” Thus, a significant
proportion of Asian American women might not meet criteria for low-dose computed tomography
screening per 2021 US Preventive Services Task Force guidelines, perpetuating lung cancer
disparities. Furthermore, prior research revealed substantial variations in incidence and mortality
attributed to tracheal, bronchial, and lung (TBL) cancers across Asian American and Pacific Islander
ethnic groups. The incidence of TBL cancers has been reported to be disproportionately higher
among Filipina and Korean women as well as Asian Indian and Pakistani men.'* In addition, TBL
cancer deaths are considerably more common among Chinese, Korean, and Vietnamese populations,
whereas these cancers are less common among Asian Indian and Japanese Americans.? Such
variations underscore the need for targeted risk reduction, screening, and treatment interventions
tailored to the unique needs of diverse Asian American and Pacific Islander subpopulations.

Mortality rates increased for uterine cancer among Asian American and Pacific Islander women
across all age groups, which may be associated with rising incidence rates alongside a higher
prevalence of obesity, advanced-stage diagnoses, and aggressive histologic subtypes.>'* Similarly,
we found increasing mortality rates from CNS cancers among Asian American and Pacific Islander
women from 1999 to 2020, contrary to prior research showing low incidence and high survival rates
for gliomas,™ highlighting the need for additional study. Further research using disaggregated data
is needed to elucidate specific disparities in CSM rates. For example, prior studies among Asian
American and Pacific Islander subpopulations have shown that Asian Indian individuals have a
relatively higher proportion of deaths from brain, meningeal, and other nervous system cancers,
while Japanese and Korean American individuals have a lower proportion of these deaths.?

Increasing rates of colorectal cancer deaths observed among Asian American and Pacific
Islander men aged 45 to 54 years appear to coincide with increased incidence rates in some Asian
American and Pacific Islander subgroups, such as Korean men.>'® This increased incidence may be
influenced by elevated rates of smoking and alcohol use, as well as low screening rates, though
further research using disaggregated Asian American data is warranted to illuminate disparities and
identify targeted approaches.®'® Similarly, an increasing incidence of liver cancer associated with
HBV infection and alcohol consumption may contribute to the observed increase in liver cancer
mortality across all US census regions.®

The model minority myth has praised the economic success of Asian American and Pacific
Islander populations in a false comparison with other minority groups. The health care consequences
of accepting this myth are that Asian American and Pacific Islander individuals could be assumed to
have similar disease risk profiles to those of White individuals, obscuring substantial disparities in
cancer mortality and other health outcomes across disaggregated Asian American and Pacific
Islander subpopulations.? This misconception neglects crucial variations in social, cultural, and
linguistic factors (eg, English proficiency, health literacy levels, socioeconomic status, cultural
perceptions of cancer, treatment-seeking behaviors) among specific Asian American and Pacific
Islander ethnic groups that may erect barriers to accessing timely cancer screening, diagnosis,
treatment, and support.® These trends underscore the imperative for tailored, culturally relevant
interventions to address cancer disparities among Asian American and Pacific Islander populations.
For instance, empirical evidence has indicated that colorectal cancer mortality rates are notably
higher among Korean American individuals. In response, community-based strategies have leveraged
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Korean church-based organizations to implement multifaceted programs that provide educational
resources; facilitate care navigation; and expand access to screenings, such as the fecal
immunochemical test, resulting in a remarkable increase in screening rates by more than 50% within
the sample.® Future research using disaggregated data must rigorously investigate the social and
structural determinants that contribute to disproportionately higher incidence and mortality rates of
specific cancer types in specific Asian American and Pacific Islander ethnic groups. Such research is
essential for informing more targeted and effective interventions for cancer risk factor prevention
and treatment.

To effectively address these national disparities in cancer mortality within Asian American and
Pacific Islander populations, concerted efforts are needed by agencies such as the National Institutes
of Health, CDC, and local health departments to enhance epidemiologic surveillance of cancer
incidence and mortality among these communities. These initiatives should be conducted in
collaboration with Asian American and Pacific Islander communities and organizations such as the
Asian & Pacific Islander American Health Forum and the Asian American Network for Cancer
Awareness, Research, and Training. The development of culturally tailored educational campaigns is
essential. These interventions should account for diverse cultural beliefs and behaviors, including
the use of traditional medicine, perceptions of cancer risk, familial decision-making processes, and
more.>" For instance, a previous study showed that traditional Chinese medicine practitioners have
played a crucial role in communicating culturally concordant information about cancer risk factors
and prevention strategies for colorectal cancer, integrating traditional Chinese medicine concepts of
healthy diets and positive emotion with biomedical information.’®

Multisectoral partnerships are essential to addressing unique risk factors faced by specific Asian
American and Pacific Islander ethnic groups, including linguistic barriers (eg, lack of English
proficiency), socioeconomic disparities, and barriers to accessing primary care clinicians and cancer
specialists.>™>"° Further efforts are also needed to overcome the prevalent stigma surrounding
cancer in many Asian American and Pacific Islander populations (eg, internalized shame about a
cancer diagnosis or feeling like a burden to family and others), fostering open discussions and greater
acceptance of preventive measures.>2° Health care systems should integrate medical interpreters
and care navigators fluent in specific languages and dialects of Asian American and Pacific Islander
subgroups. Such navigators play a vital role in facilitating communication and building trust, helping
to overcome linguistic barriers while providing culturally concordant care.?"?? These health care
professionals ensure the accurate translation of evidence-based knowledge to Asian American and
Pacific Islander patients, unlike family members or friends who often lack the expertise to navigate
complex medical terminology surrounding cancer care.>2"22 Health care professionals and policy
makers should advocate for enhanced data systems that capture more detailed Asian American and
Pacific Islander information on race, ethnicity, and other sociodemographic characteristics.?> They
should also work to include Asian American and Pacific Islander individuals in clinical trials and
national cancer registries to ensure their representation and address disparities in clinical research.

Additionally, health care professionals must receive training to recognize the unique genetic
predispositions and environmental exposures prevalent among Asian American and Pacific Islander
populations, such as higher rates of HBV infection, which is linked to liver cancer, in certain
communities. Tailoring treatment plans to account for these factors might enhance diagnostic
accuracy and therapeutic efficacy. Additional health system-level efforts are also needed to enhance
cancer outcomes for Asian and Pacific Islander immigrants. Having a larger workforce of bilingual and
bicultural health care professionals may build trust and improve understanding of cancer risks
specific to different groups, with an emphasis on early detection.®?* For instance, prior research has
suggested that Vietnamese immigrants may exhibit a higher prevalence of risk factors, such as HBV
infection, associated with their recent immigration from Vietnam compared with other Asian and
Pacific Islander ethnic groups.?® Immigration histories have been found to be associated with cancer
disparities.>?*25 Korean and Vietnamese American individuals with recent immigration histories
have higher incidence rates of cancers less prevalent in Western countries (eg, stomach and liver
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cancers), while Japanese and Filipino American individuals with longer immigration histories tend to
experience higher incidence rates of cancers more commonly observed in the US, including
colorectal and breast cancers.?* Moreover, immigration status may contribute to diagnosis trends
and disease presentation. For example, research has indicated that the median age at prostate cancer
diagnosis is higher among foreign-born Chinese, Japanese, Filipino, Korean, and Vietnamese men
compared with US-born Japanese and Filipino men and US-born non-Hispanic Black and White
men.2® Furthermore, foreign-born Chinese, Japanese, Filipino, Vietnamese, and non-Hispanic Black
men may face a higher incidence of high-risk prostate cancer compared with their non-Hispanic
White counterparts.?®

Limitations

This study is limited by its reliance on death certificates, which are prone to misclassification.?>
Additionally, we did not include data on clinical factors, such as cancer stage and treatments, and
social factors, including household income, educational attainment, employment status, health
literacy, English proficiency, smoking status, insurance status, marital status, and US nativity. Future
studies examining cancer mortality among Asian American and Pacific Islander populations should
incorporate these crucial social and demographic factors to analyze more comprehensively their
association with cancer mortality, particularly, their contributions to disparities across disaggregated
Asian American and Pacific Islander ethnic groups. Studies examining temporal trends in the
incidence of these cancer types are also needed. For instance, additional research is required to
understand whether the increasing incidence of lung cancer among never-smoking Asian American
and Pacific Islander women, as documented in previous studies,'® is associated with lung cancer
mortality within this population.

Since CDC WONDER does not provide population totals or mortality rates for disaggregated
Asian American and Pacific Islander subpopulations, this study relies on aggregated Asian American
and Pacific Islander data. However, these aggregated analyses obscure critical health disparities
among specific Asian American and Pacific Islander ethnic groups for certain cancer types.
Additionally, this study offers a comprehensive overview of geographic trends across US census
regions, but this approach may obscure critical variations at the state and county levels. Such
granularity is imperative given the substantial differences in how state and local health departments
conduct cancer epidemiologic surveillance, diagnosis, and treatment. These differences may be
shaped by distinct health care policies, resource allocation, and community engagement strategies.
Future research should therefore evaluate more specific geographic variations in cancer incidence
and mortality among Asian American and Pacific Islander populations. Disaggregated data across
various Asian American ethnic demographic characteristics, along with insights into cancer incidence
and associated risk factors, are imperative to glean a nuanced context indispensable for formulating
tailored screening strategies aimed at specific population subsets.

Conclusions

In this cross-sectional study, we found that overall CSM rates decreased among Asian American and
Pacific Islander individuals from 1999 to 2020, but specific cancer types exhibited increased
mortality rates, with further disparities by sex, age, and US region. Targeted, culturally adapted
clinical and public health interventions are imperative to narrowing disparities in cancer mortality.

ARTICLE INFORMATION
Accepted for Publication: September 5, 2024.

Published: November 4, 2024. doi:10.1001/jamanetworkopen.2024.42451

[5 JAMA Network Open. 2024;7(11):e2442451. doi:10.1001/jamanetworkopen.2024.42451 November 4, 2024 N4

Downloaded from jamanetwork.com by guest on 08/12/2025


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.42451&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.42451

JAMA Network Open | Equity, Diversity, and Inclusion US Cancer Mortality Trends Among Asian and Pacific Islander Populations

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Zhu DT
et al. JAMA Network Open.

Corresponding Author: Sophia C. Kamran, MD, Department of Radiation Oncology, Massachusetts General
Hospital, 55 Fruit St, Boston, MA 02114 (skamran@mgh.harvard.edu).

Author Affiliations: Medical Scientist Training Program, School of Medicine, Virginia Commonwealth University,
Richmond (Zhu); Department of Radiation Oncology, Massachusetts General Hospital, Boston (Pompa, Qi,
Goldberg, Kamran); Harvard Medical School, Boston, Massachusetts (Goldberg, Lee, Kamran); Department of
Medical Oncology, Massachusetts General Hospital Cancer Center, Boston (Lee).

Author Contributions: Dr Kamran had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis. Mr Zhu and Ms Pompa contributed equally as
co-first authors.

Concept and design: Zhu, Pompa, Kamran.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Zhu, Pompa, Kamran.

Critical review of the manuscript for important intellectual content: All authors.

Statistical analysis: Zhu, Pompa, Goldberg.

Administrative, technical, or material support: Kamran.

Supervision: Kamran.

Conflict of Interest Disclosures: Dr Lee reported receiving advisory board fees from Exelixis and Janssen and
research funding from Janssen outside the submitted work. No other disclosures were reported.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. Cancer facts & figures 2023. American Cancer Society. 2024. Accessed April 23, 2024. https://www.cancer.org/
research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html

2. Zhu DT, Lai A, Park A, Zhong A, Tamang S. Disparities in cancer mortality among disaggregated Asian American
subpopulations, 2018-2021. J Racial Ethn Health Disparities. Published online June 25, 2024. doi:10.1007/
s40615-024-02067-0

3. Lee RJ, Madan RA, Kim J, Posadas EM, Yu EY. Disparities in cancer care and the Asian American population.
Oncologist. 2021;26(6):453-460. doi:10.1002/onco.13748

4. National Center for Health Statistics mortality data on CDC WONDER. Centers for Disease Control and
Prevention. Accessed February 5, 2024. https://wonder.cdc.gov/Deaths-by-Underlying-Cause.html

5. Pompa IR, Ghosh A, Bhat S, et al. US cancer mortality trends among Hispanic populations from 1999 to 2020.
JAMA Oncol. 2023;9(8):1090-1098. doi:10.1001/jamaoncol.2023.1993

6. Average annual percent change (AAPC) and confidence interval. National Cancer Institute Division of Cancer
Control and Population Sciences. Accessed March 11, 2024. https://surveillance.cancer.gov/help/joinpoint/setting-
parameters/method-and-parameters-tab/apc-aapc-tau-confidence-intervals/average-annual-percent-
change-aapc

7. Joinpoint trend analysis software. National Cancer Institute Division of Cancer Control and Population Sciences.
Accessed March 11, 2024. https://surveillance.cancer.gov/joinpoint/

8. Holm S. A simple sequentially rejective multiple test procedure. Scan J Stat. 1979;6(2):65-70.

9. Gomez SL, Noone AM, Lichtensztajn DY, et al. Cancer incidence trends among Asian American populations in
the United States, 1990-2008. J Natl Cancer Inst. 2013;105(15):1096-1110. doi:10.1093/jnci/djt157

10. Cronin KA, Scott S, Firth AU, et al. Annual report to the nation on the status of cancer, part 1: national cancer
statistics. Cancer. 2022;128(24):4251-4284. doi:10.1002/cncr.34479

11. HuangRJ, Sharp N, Talamoa RO, Ji HP, Hwang JH, Palaniappan LP. One size does not fit all: marked
heterogeneity in incidence of and survival from gastric cancer among Asian American subgroups. Cancer Epidemiol
Biomarkers Prev. 2020;29(5):903-909. doi:10.1158/1055-9965.EPI-19-1482

12. Chengl, Le GM, Noone AM, et al. Lung cancer incidence trends by histology type among Asian American,
Native Hawaiian, and Pacific Islander populations in the United States, 1990-2010. Cancer Epidemiol Biomarkers
Prev. 2014;23(11):2250-2265. doi:10.1158/1055-9965.EPI-14-0493

13. Sakoda LC, Alabaster A, Sumner ET, Gordon NP, Quesenberry CP Jr, Velotta JB. Trends in smoking-specific lung
cancer incidence rates within a US integrated health system, 2007-2018. Chest. 2023;164(3):785-795. doi:10.
1016/j.chest.2023.03.016

[5 JAMA Network Open. 2024;7(11):e2442451. doi:10.1001/jamanetworkopen.2024.42451 November 4,2024 12/14

Downloaded from jamanetwork.com by guest on 08/12/2025


https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.42451
mailto:skamran@mgh.harvard.edu
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.42451&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.42451
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
https://dx.doi.org/10.1007/s40615-024-02067-0
https://dx.doi.org/10.1007/s40615-024-02067-0
https://dx.doi.org/10.1002/onco.13748
https://wonder.cdc.gov/Deaths-by-Underlying-Cause.html
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2023.1993&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.42451
https://surveillance.cancer.gov/help/joinpoint/setting-parameters/method-and-parameters-tab/apc-aapc-tau-confidence-intervals/average-annual-percent-change-aapc
https://surveillance.cancer.gov/help/joinpoint/setting-parameters/method-and-parameters-tab/apc-aapc-tau-confidence-intervals/average-annual-percent-change-aapc
https://surveillance.cancer.gov/help/joinpoint/setting-parameters/method-and-parameters-tab/apc-aapc-tau-confidence-intervals/average-annual-percent-change-aapc
https://surveillance.cancer.gov/joinpoint/
https://dx.doi.org/10.1093/jnci/djt157
https://dx.doi.org/10.1002/cncr.34479
https://dx.doi.org/10.1158/1055-9965.EPI-19-1482
https://dx.doi.org/10.1158/1055-9965.EPI-14-0493
https://dx.doi.org/10.1016/j.chest.2023.03.016
https://dx.doi.org/10.1016/j.chest.2023.03.016

JAMA Network Open | Equity, Diversity, and Inclusion US Cancer Mortality Trends Among Asian and Pacific Islander Populations

14. Tuan AW, Davis Lynn BC, Chernyavskiy P, et al. Breast cancer incidence trends by estrogen receptor status
among Asian American ethnic groups, 1990-2014. J Nat/ Cancer Inst Cancer Spectr. 2020;4(2):pkaa005. doi:10.
1093/jncics/pkaa005

15. Ostrom QT, Cote DJ, Ascha M, Kruchko C, Barnholtz-Sloan JS. Adult glioma incidence and survival by race or
ethnicity in the United States from 2000 to 2014. JAMA Oncol. 2018;4(9):1254-1262. doi:10.1001/jamaoncol.
20181789

16. Gu M, Thapa S. Colorectal cancer in the United States and a review of its heterogeneity among Asian American
subgroups. Asia Pac J Clin Oncol. 2020;16(4):193-200. doi:10.1111/ajco.13324

17. Chen MS Jr, Chow EA, Nguyen TT. The Asian American Network for Cancer Awareness, Research, and Training
(AANCART)'s contributions toward reducing Asian American cancer health disparities, 2000-2017. Cancer. 2018;
124(suppl 7):1527-1534. doi:10.1002/cncr.31103

18. Wang J, Burke A, Tsoh JY, et al. Exploring a culturally relevant model of cancer prevention involving traditional
Chinese medicine providers in a Chinese American community. Eur J Integr Med. 2014;6(1):21-28. doi:10.1016/].
eujim.2013.09.008

19. Poan LN, Chau MM, Ahmed N, Cao J, Chan SWC, Yi SS. Turning the health equity lens to diversity in Asian
American health profiles. Annu Rev Public Health. 2024;45(1):169-193. doi:10.1146/annurev-publhealth-060222-
023852

20. Wu IHC, Tsai W, McNeill LH, Lu Q. The associations of self-stigma, social constraints, and sleep among Chinese
American breast cancer survivors. Support Care Cancer. 2020;28(8):3935-3944. doi:10.1007/s00520-019-
05233-x

21. Braun KL, Kagawa-Singer M, Holden AE, et al. Cancer patient navigator tasks across the cancer care continuum.
J Health Care Poor Underserved. 2012;23(1):398-413. doi:10.1353/hpu.2012.0029

22. Shommu NS, Ahmed S, Rumana N, Barron GR, McBrien KA, Turin TC. What is the scope of improving
immigrant and ethnic minority healthcare using community navigators: a systematic scoping review. Int J Equity
Health. 2016;15:6. doi:10.1186/512939-016-0298-8

23. Holland AT, Palaniappan LP. Problems with the collection and interpretation of Asian-American health data:
omission, aggregation, and extrapolation. Ann Epidemiol. 2012;22(6):397-405. doi:10.1016/j.annepidem.2012.
04.001

24. Dee EC, Chen S, Santos PMG, Wu SZ, Cheng |, Gomez SL. Anti-Asian American racism: a wake-up call for
population-based cancer research. Cancer Epidemiol Biomarkers Prev. 2021;30(8):1455-1458. doi:10.1158/1055-
9965.EPI-21-0445

25. McCracken M, Olsen M, Chen MS Jr, et al. Cancer incidence, mortality, and associated risk factors among Asian
Americans of Chinese, Filipino, Vietnamese, Korean, and Japanese ethnicities. CA Cancer J Clin. 2007;57(4):
190-205. doi:10.3322/canjclin.57.4.190

26. Lichtensztajn DY, Gomez SL, Sieh W, Chung BI, Cheng |, Brooks JD. Prostate cancer risk profiles of Asian-
American men: disentangling the effects of immigration status and race/ethnicity. J Urol. 2014;191(4):952-956.
doi:10.1016/j.juro.2013.10.075

SUPPLEMENT 1.

eTable 1. Cancer Mortality by Type Based on ICD-10 Codes

eTable 2. Age-Adjusted Mortality Rates and Change in Mortality Rates per 100 000 Population for the Most
Common Causes of Cancer Death by Sex Among Asian American and Pacific Islander Individuals in the US, 1999-
2020

eTable 3. Annual Percent Changes in Cancer Death Rates by Sex and Cancer Type Among Asian American and
Pacific Islander Individuals From 1999 to 2020 in the US With Holm-Bonferroni Correction

eTable 4. Annual Percent Changes in Asian American and Pacific Islander Cancer Death Rates From 1999 to 2020
by Sex and Age Group

eTable 5. Annual Percent Changes in Cancer Death Rates From 1999 to 2020 Among Asian American and Pacific
Islander Men by Cancer Type and Age Group

eTable 6. Annual Percent Changes in Cancer Death Rates From 1999 to 2020 Among Asian American and Pacific
Islander Women by Cancer Type and Age Group

eTable 7. Annual Percent Changes in Cancer Death Rates From 1999 to 2020 Among Asian American and Pacific
Islander Men by Cancer Type and Census Region

eTable 8. Annual Percent Changes in Cancer Death Rates From 1999 to 2020 Among Asian American and Pacific
Islander Women by Cancer Type and Census Region

eFigure 1. Trends in Asian American and Pacific Islander Age-Adjusted Cancer Death Rates From 1999-2020 by Sex
and Age Group

[5 JAMA Network Open. 2024;7(11):e2442451. doi:10.1001/jamanetworkopen.2024.42451 November 4, 2024 13/14

Downloaded from jamanetwork.com by guest on 08/12/2025


https://dx.doi.org/10.1093/jncics/pkaa005
https://dx.doi.org/10.1093/jncics/pkaa005
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2018.1789&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.42451
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2018.1789&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.42451
https://dx.doi.org/10.1111/ajco.13324
https://dx.doi.org/10.1002/cncr.31103
https://dx.doi.org/10.1016/j.eujim.2013.09.008
https://dx.doi.org/10.1016/j.eujim.2013.09.008
https://dx.doi.org/10.1146/annurev-publhealth-060222-023852
https://dx.doi.org/10.1146/annurev-publhealth-060222-023852
https://dx.doi.org/10.1007/s00520-019-05233-x
https://dx.doi.org/10.1007/s00520-019-05233-x
https://dx.doi.org/10.1353/hpu.2012.0029
https://dx.doi.org/10.1186/s12939-016-0298-8
https://dx.doi.org/10.1016/j.annepidem.2012.04.001
https://dx.doi.org/10.1016/j.annepidem.2012.04.001
https://dx.doi.org/10.1158/1055-9965.EPI-21-0445
https://dx.doi.org/10.1158/1055-9965.EPI-21-0445
https://dx.doi.org/10.3322/canjclin.57.4.190
https://dx.doi.org/10.1016/j.juro.2013.10.075

JAMA Network Open | Equity, Diversity, and Inclusion US Cancer Mortality Trends Among Asian and Pacific Islander Populations

eFigure 2. Trends in Age-Adjusted Death Rates From 1999-2020 Among Asian American and Pacific Islander Men
by Cancer Type and US Census Region

eFigure 3. Trends in Age-Adjusted Death Rates From 1999-2020 Among Asian American and Pacific Islander
Women by Cancer Type and US Census Region

SUPPLEMENT 2.
Data Sharing Statement

[5 JAMA Network Open. 2024;7(11):e2442451. doi:10.1001/jamanetworkopen.2024.42451 November 4,2024 14/14

Downloaded from jamanetwork.com by guest on 08/12/2025



