Name of Journal: World Journal of Gastrointestinal Endoscopy
Manuscript NO: 87677
Manuscript Type: ORIGINAL ARTICLE

Observational Study
Disparities in esophageal cancer incidence and esophageal adenocarcinoma mortality in the United States over the last 25-40 years

Arshad HMS et al. Disparities in US esophageal cancer incidence/mortality

Hafiz Muhammad Sharjeel Arshad, Umer Farooq, Ayesha Cheema, Ayesha Arshad, Muaaz Masood, Kenneth J Vega

Hafiz Muhammad Sharjeel Arshad, Ayesha Cheema, Kenneth J Vega, Division of Gastroenterology & Hepatology, Augusta University - Medical College of Georgia, Augusta, GA 30912, United States

Umer Farooq, Department of Internal Medicine, Loyola Medicine/MacNeil Hospital, Berwyn, IL 60402, United States

Ayesha Arshad, Department of Medicine, Fatima Memorial Medical College, Lahore 54000, Punjab, Pakistan

Muaaz Masood, Department of Medicine, Augusta University - Medical College of Georgia, Augusta, GA 30912, United States

Author contributions: Arshad HMS and Vega KJ designed the research study; All authors performed the research; Arshad HMS and Vega KJ analyzed the data and wrote the manuscript; All authors have read, edited and approve the final manuscript version.

Corresponding author: Kenneth J Vega, AGAF, FACG, FACP, MD, Professor, Division of Gastroenterology & Hepatology, Augusta University - Medical College of Georgia, 1120 15th Street AD 2226, Augusta, GA 30912, United States. kvega@augusta.edu

Received: September 5, 2023
Revised: October 17, 2023
Accepted: November 13, 2023
Published online: December 16, 2023

 26 / 26

Abstract
BACKGROUND
Esophageal carcinoma presents as 2 types, esophageal adenocarcinoma (EAC) and esophageal squamous cell carcinoma (ESCC) with the frequency of both changing in the United States (US).

AIM
To investigate EAC/ESCC incidence time trends among the 3 main US racial groups and investigate trends in US EAC survival by ethnicity.

METHODS
Twenty-five years (1992-2016) of data from SEER 13 program was analyzed to compare incidence trends in EAC and ESCC between non-Hispanic whites (nHW), non-Hispanic Blacks (nHB) and Hispanics (Hisp) using SEERStat®. In addition, SEER 18 data, from 1975-2015, on EAC in the US was analyzed to evaluate racial disparities in incidence and survival using SEERStat® and Ederer II method.

RESULTS
In the 3 major US ethnic groups, age-adjusted incidence of ESCC has declined while EAC has continued to rise from 1992-2016. Of note, in Hisp, the EAC incidence rate increased while ESCC decreased from 1992 to 2016, resulting in EAC as the predominant esophageal cancer subtype in this group since 2011, joining nHW. Furthermore, although ESCC remains the predominant tumor in nHB, the difference between ESCC and EAC has narrowed dramatically over 25 years. EAC survival probabilities were worse in all minority groups compared to nHw.

CONCLUSION
Hisp have joined nHW as US ethnic groups more likely to have EAC than ESCC. Of note, EAC incidence in nHB is increasing at the highest rate nationally.  Despite lower EAC incidence in all minority groups compared to nHW, these populations have decreased survival compared to nHW.
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Core Tip: There is a higher incidence of esophageal adenocarcinoma (EAC) in non-Hispanic whites (nHw). Esophageal squamous cell carcinoma (ESCC) is more common than EAC in non-Hispanic Blacks. Previous research reported higher incidence of ESCC compared to EAC in Hispanics (Hisp) as well. This study reveals that Hisp have joined nHw as US ethnic groups with EAC as the predominant esophageal cancer. Despite lower EAC incidence in all minority groups compared to nHw, these populations have lower survival compared to nHw.

INTRODUCTION
Esophageal carcinoma (EC) is the eight most common malignancy and the sixth leading cause of cancer related mortality globally[1,2]. The 5 year survival rate of esophageal carcinoma is 15%-30%, making it one of the most lethal malignancies[3-5]. There are 2 main histological subtypes of esophageal carcinoma, esophageal adenocarcinoma (EAC) and esophageal squamous cell carcinoma (ESCC). Depending on the histological subtype, incidence of esophageal carcinoma is 3-10 times higher in males compared to females[6]. 
Ethnic disparities in esophageal carcinoma incidence and prevalence have been evaluated in the past. Higher incidence of EAC in non-Hispanic White (nHW) males is well known and it has been reported to be the most rapidly increasing solid organ malignancy in this ethnic and gender group[7]. In contrast, ESCC is more common than EAC in non-Hispanic Blacks (nHB)[8]. In addition to environmental factors, genetic factors are also thought to play an important role in EC ethnic disparities[9]. 
Hispanics (Hisp) comprise 18.5% of the total US population, making them the largest minority ethnic group in the United States (US) per the US Census Bureau[10]. Very limited data is available evaluating esophageal cancer in Hisp. Ricardo et al[11] reported higher number of metastatic and untreated EC cases in Hisp despite lower prevalence compared to nHW. Previous research also reported higher incidence of ESCC in Hisp[12]. In addition, incidence trends of EAC in other minority ethnic groups like Hisp, non-Hispanic American Indians/Alaska native (nHAI/AN), non-Hispanic Asians/Pacific islanders (nHA/PI) have not been well assessed. Furthermore, EAC-related survival in US minority groups has not been studied. Thus, the primary study aim was to examine EC incidence time trends (both EAC & ESCC) between the 3 main US racial groups, with a focus on Hisp, assessing 25 years of data and the second aim of our study was to investigate temporal trends in incidence of EAC over the last 40 years in the US and highlight ethnic disparities in survival.

MATERIALS AND METHODS
Phase 1
Using data from the Surveillance, Epidemiology, and End Results 13 (SEER) program of cancer registries, we collected 25 years (1992-2016) data on EAC and ESCC in the US. This data was adjusted for age to the US 2000 standard population using SEERStat®. After age adjustment, this data was plotted using Microsoft Excel® to visually compare incidence trends in EAC and ESCC over 25 years in nHW, nHB and Hisp. Annual percent change (APC) was calculated using weighted least squares method and p values were calculated using SEERStat® and t-test. 

Phase 2
Using data from the Surveillance, Epidemiology, and End Results 18 (SEER) program of cancer registries, we collected 40 years (1975-2015) data on esophageal adenocarcinoma in the US. After adjusting for age using SEERStat®, this data was plotted to visually compare trends over the last 40 years in different ethnic groups. Ten years of (2006-2016) data was used to calculate relative survival rates at 1, 2, 3, 4, and 5 years for different ethnic groups using Ederer II method and compared between these groups.

RESULTS
In phase 1 of this study, 25 years of data from SEER 13 cancer registry was analyzed. For the 3 largest ethnic groups in the US (nHw, nHB, Hisp), EAC age adjusted incidence increased during the study period while the ESCC rate declined.  In Hisp, the incidence rate of EAC increased from 0.8 to 1.5/100000 (APC = 1.5, P < 0.001) compared to ESCC decreasing from 2.2 to 0.8/100000 over the study period (APC = -3.1, P < 0.001, Figure 1, Table 1). This change over time has resulted in EAC becoming the predominant esophageal cancer since 2011 in Hisp. Among nHw, the EAC incidence rate increased from 1.7 to 3/100000 (APC = 2.2, P < 0.001) while ESCC incidence decreased from 1.8 to 0.9/100000 (APC = -2.5, P < 0.001, Figure 1, Table 1). This has lead to EAC as the predominant esophageal cancer since 1993 within this group. For nHB, EAC incidence increased from 0.4 to 0.8/100000 (APC = 2.6, P < 0.001) while ESCC dramatically decreased from 8.8 to 2.7/100000 (APC = -5.2, P < 0. 001, Figure 1, Table 1) over the study interval. Despite these EC changes in nHB, ESCC remains the predominant esophageal cancer in this group. 
In phase 2, 40 years of EAC data was analyzed (1975 to 2015). The overall age adjusted incidence rate of EAC progressively increased from 1975 to 2007 in the US (0.4/100000 to 2.8/100000). Following, a plateau in the age adjusted incidence rate was observed (Age adjusted incidence rate of EAC for all races in 2007 = 3/100000, age adjusted incidence rate of EAC for all races in 2016 = 3/100000) (Table 2, Figure 2). A similar trend was observed in nHw and nHB. In nHw, age adjusted incidence rate of EAC was 3/000000 in 2007 and 3.1/100000 in 2016. In nHB, age adjusted incidence rate of EAC was 0.6/100000 in 2007 and 0.5/100000 in 2016 (Table 2, Figure 2). However, in the other minority group (a combination of nHAI/AN and nHA/PI), EAC incidence continues to rise after 2007. The age adjusted incidence rate was 0.5/100000 in 2007 and 0.8/100000 in 2016 in the combined other minority group.
The comparison of relative survival in EAC yields noteworthy results. Minority groups had much worse EAC survival probabilities compared to nHw despite lower incidence rates. Relative survival was 44% in nHB, 46% in Hisp and 48% in nHW after 1 year of diagnosis with the worst 1 year EAC survival probability noted in non-Hispanic American Indians/Alaska Natives (nHAI/AN) at 33%.  Five year survival rate was 14% for Hisp and nHB while 18% for nHw with worst 5 year survival probability seen for nHA/PI with relative survival rate of 12% only (Figure 3, Table 3).

DISCUSSION
EC is a malignancy with dismal survival probabilities. It shows significant racial disparities in incidence and survival rates. Thus, it became important to obtain and assess updated data on EC for analysis to study ongoing EC trends in minority groups. 
In phase 1 of our study, we gathered 25 years of (1992-2016) data using the SEER 13 cancer registry and studied trends in both EAC and ESCC in 3 main racial groups in the US. The most prevalent esophageal cancer subtype among Hisp initially was ESCC. Revel et al[12] showed ESCC comprised 59.8% cases compared to 40.8% of EAC among Hisp diagnosed with EC from 2003 to 2008. The significant finding of the current investigation is the shift in incidence of histologic subtypes of esophageal cancer among Hisp. In this group, EAC incidence increased over 25 years from 0.8 to 1.5/100000 while ESCC incidence fell during this interval from 2.2 to 0.8/100000, resulting in EAC as the predominant esophageal cancer in Hisp. Our study is the first to report this change. Recent studies have also reported changing trends of EC subtypes in nHB. Ashktorab et al[13] reported decreased frequency of ESCC as part of overall EC cases from 97% in 1960s to 68% in 2000s while noting an increase in EAC from 2.7% to 31% over the same period. The current study showed age adjusted incidence rate of EAC increased from 0.4 to 0.8/100000 and incidence of ESCC declined from 8.8 to 2.7/100000 in nHB. If current trends continue over the next two decades, it is likely that nHB will join nHW and Hisp in terms of higher EAC incidence compared to ESCC.
In phase 2 of our study, using 40 years (1975-2015) of data from SEER 18 cancer registries, we focused on EAC and investigated ethnic disparities in incidence and survival probabilities. The overall age-adjusted incidence rate of EAC increased progressively between 1975 to 2007. Similar trends were reported by Heitmiller et al[14] using the data from Johns Hopkins tumor registry and by Daly et al[15] using the National Cancer Database. The etiology of the changing trend remains to be elucidated, but it is noteworthy that it is accompanied by a parallel rise in the incidence of cancer of gastroesophageal junction, the precursor of which is Barrett's esophagus and metaplastic changes induced by reflux disease[16,17]. After 2007, the incidence rate of EAC seems to plateau in nHw and while increasing slowly in all minority groups. There is limited literature for EAC incidence and ethnic disparities after 2007. In a study using the United States Cancer Statistics database, Patel et al[18] showed recent trends in EAC which were similar to our findings. Similar to multiple prior studies, our study again showed that EAC incidence remains higher in nHW compared to other minority ethnic groups (2016; nHW = 2.6/100000, nHB = 0.5/100000, others = 0.8/100000)[8,19-22].
Gastroesophageal reflux disease (GERD) and obesity are major risk factors for EAC, amongst others[4,23]. A recent systematic review by El-Serag showed increasing prevalence of GERD worldwide, and the same is true for the trends of obesity[24,25]. GERD poses a directly proportional risk for EAC which explains increasing incidence trend of EAC in our study[26]. Bersentes and colleagues showed comparable trends of prevalence of Barrett's esophagus between nHw and Hisp which may explain increasing incidence of EAC in Hisp observed in the current investigation[27]. Genetic factors can also potentially explain the change in incidence trends observed in our study. Genome-wide association studies have identified various susceptibility loci for EAC that demonstrate familial clustering, leading to a shift in ethnic trends in incidence and prevalence of EAC[4,28,29].
Although ethnic disparities in survival have been reported previously for EC, only one study has been performed previously to evaluate disparities specifically for EAC. In addition, very limited research has been performed to evaluate survival probabilities for minority ethnic groups like Hisp, nHAI/AN, nHA/PI. Greenstein et al[30] showed higher mortality rates among nHB when compared to nHw after EC diagnosis. Multiple investigators also showed similar trends and confirmed that nHB, Hisp and other minority groups show greater mortality and poor survival than nHw[12,31,32]. Adams et al[19] showed ethnicity is not an independent risk factor for EC in their population-based analysis of EC cases. In contrast, Laszkowska et al[33] suggested mortality was higher in EAC in nHW than nHB, Hisp and nHA/PI. However, this study used incidence-based mortality assessment for statistical analysis which lacks information about disease onset. In the present study, the latest data over a decade was evaluated to investigate survival probabilities in different racial groups at 1, 2, 3, 4, and 5 years after diagnosis. The results showed nHw with decreased mortality rates compared to all minority groups at 1 and 5 years. Prior studies investigating poor EC survival have pointed out that advanced stage malignancy at presentation and underutilized cancer-directed surgical therapy in potentially resectable tumors results in poor survival in minority groups[12,31,34]. Socioeconomic factors, cultural beliefs, and language barriers in minority groups may also be other potential contributory factors to survival disparities. Moreover, the rapidly accumulating amount of genetic and transcriptomic date will hopefully allow for improved stratification resulting in optimal therapy and prognosis based on molecular subtype[35].
This investigation has limitations that require comment. First, the presence or absence of Barrett’s esophagus was not reported. Second, other known clinical risk factors such as smoking, alcohol use, obesity or ongoing reflux disease was not assessed because information on these items is not available in the SEER database. Furthermore, errors may be present in the database due to misclassification of patient race/ethnicity information. 
Conversely, there are strengths to the current study. The sample size allows for improved understanding of trends in incidence and survival of EC subtypes in different races. In addition, demonstration of opposing ethnic trends in different histologic types of esophageal cancer in the same population confers internal validity to the study results.

CONCLUSION
In summary, Hisp have joined nHw as US ethnic groups with EAC as the predominant esophageal cancer. Furthermore, nHB have the highest APC in EAC incidence among the 3 main US racial groups. Regrettably, all US minority groups with EAC have lower survival than nHw despite a decreased incidence of this cancer compared to nHw. Understanding EAC in Hisp may provide insight regarding changes in EAC incidence among US minority groups. In addition, evaluation of potential factors contributing to worse short and long-term survival for US minority EAC patients is warranted.

ARTICLE HIGHLIGHTS
Research background
Esophageal adenocarcinoma (EAC) and esophageal squamous cell carcinoma (ESCC) frequency have changed and are continuing to change in the United States (US).

Research motivation
To determine EAC/ESCC incidence among the 3 main US racial groups and investigate US EAC survival by ethnicity. 

Research objectives
To investigate time trends in EAC/ESCC incidence among the 3 main US racial groups and investigate trends in US EAC survival by ethnicity.

Research methods
Analysis of 25 years (1992-2016) SEER 13 data to compare incidence trends in EAC and ESCC between non-Hispanic whites (nHW), non-Hispanic Blacks (nHB) and Hispanics (Hisp). In addition, SEER 18 data, from 1975-2015, on EAC in the US was analyzed to evaluate racial disparities in incidence and survival among nHW, nHB and Hisp.

Research results
In Hisp, the EAC incidence rate increased while ESCC decreased from 1992 to 2016, resulting in EAC as the predominant esophageal cancer subtype in this group since 2011, joining nHW. Furthermore, although ESCC remains the predominant tumor in nHB, the difference between ESCC and EAC has narrowed dramatically over 25 years. EAC survival probabilities were worse in all minority groups compared to nHw.

Research conclusions
Hisp are the 2nd US ethnic group to have EAC as their predominant EC cancer type. Of note, EAC incidence in nHB is increasing at the highest rate nationally. Despite lower EAC incidence in all minority groups compared to nHW, these populations have decreased survival compared to nHW.

Research perspectives
Understanding EAC in Hisp may provide insight regarding changes in EAC incidence among US minority groups. In addition, evaluation of potential factors contributing to worse short and long-term survival for US minority EAC patients is warranted.
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Figure Legends
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Figure 1 Age adjusted incidence rates (1992-2016) of esophageal adenocarcinoma and squamous cell carcinoma in non-Hispanic White, non-Hispanic Black, and Hispanics. A: Non-Hispanic White; B: Non-Hispanic Black; C: Hispanics.
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Figure 2 Age adjusted incident rates of esophageal adenocarcinoma for all ethnicities (1975-2015).
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Figure 3 Racial disparities in relative survival after diagnosis of esophageal adenocarcinoma (2007-2016).


Table 1 Age adjusted incidence rates per 100000 (1992-2016) and annual percent change in esophageal squamous cell and adenocarcinoma for different racial groups in the United States
	
	nHW
	nHB
	Hisp

	
	EAC 
	ESCC
	EAC 
	ESCC
	EAC 
	ESCC

	[bookmark: RANGE!H159]1992-2016 APC
	[bookmark: RANGE!I159]2.2
	[bookmark: RANGE!J159]-2.5
	2.6
	-5.2
	1.5
	-3.1

	P value
	[bookmark: RANGE!I160]< 0.001
	[bookmark: RANGE!J160]< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001

	Year
	[bookmark: RANGE!I161]Rate
	[bookmark: RANGE!J161]Rate
	Rate
	Rate
	Rate
	Rate

	1992
	[bookmark: RANGE!I162]1.7
	[bookmark: RANGE!J162]1.8
	0.4
	8.8
	0.8
	2.2

	1993
	1.8
	1.8
	0.5
	8.4
	1
	1.9

	[bookmark: RANGE!H164]1994
	[bookmark: RANGE!I164]1.8
	[bookmark: RANGE!J164]1.7
	0.3
	7.6
	1.1
	1.6

	[bookmark: RANGE!H165]1995
	1.9
	1.8
	0.3
	7.3
	0.9
	1.8

	1996
	2.3
	1.6
	0.6
	7.9
	1.1
	1.4

	1997
	2.2
	1.6
	0.5
	6.4
	1.4
	1.4

	1998
	2.3
	1.6
	0.3
	5.7
	1.1
	1.1

	1999
	2.6
	1.5
	0.6
	5.4
	1.5
	1.7

	2000
	2.6
	1.4
	0.6
	5.2
	1.2
	1.4

	2001
	[bookmark: RANGE!I171]2.5
	[bookmark: RANGE!J171]1.6
	0.6
	4.9
	1.4
	1.3

	2002
	2.6
	1.3
	0.6
	4.9
	1.2
	1.1

	2003
	2.7
	1.3
	0.4
	5.3
	0.9
	1.1

	2004
	3
	1.5
	0.5
	4.7
	1.5
	1.4

	2005
	2.7
	1.3
	0.7
	3.9
	1.3
	1.1

	[bookmark: RANGE!H176]2006
	[bookmark: RANGE!I176]2.9
	[bookmark: RANGE!J176]1.2
	0.5
	4.1
	0.8
	1

	2007
	3
	1.2
	0.7
	3.7
	1.1
	1.2

	2008
	3.2
	1.1
	0.9
	3.5
	1.2
	0.9

	2009
	3
	1.3
	0.9
	3.6
	1.4
	1

	2010
	2.9
	1.1
	0.6
	3.4
	1.2
	1.3

	2011
	3.2
	1.2
	0.6
	2.7
	1.6
	0.9

	2012
	3
	1.1
	0.8
	2.6
	1.8
	0.9

	2013
	3.1
	1.1
	0.8
	2.9
	1.3
	0.9

	2014
	3
	1
	0.8
	2.7
	1.3
	0.9

	2015
	3.1
	1.1
	0.6
	2.4
	1.6
	0.9

	2016
	3
	0.9
	0.8
	2.7
	1.5
	0.8


ESCC: Esophageal squamous cell; EAC: Adenocarcinoma; nHB: Non-Hispanic Blacks; nHW: Non-Hispanic Blacks; Hisp: Hispanics.












Table 2 Age adjusted esophageal adenocarcinoma incidence rates per 100000, United States ethnic groups (1975-2015)
	Year
	All races
	nHW
	nHB
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Others (American Indian/AK Native, Asian/PI)

	1975
	0.4
	0.4
	0.2
	0

	1976
	0.4
	0.4
	0.1
	0

	1977
	0.4
	0.4
	0
	0

	1978
	0.4
	0.4
	0.2
	0

	1979
	0.7
	0.7
	0.1
	0.1

	1980
	0.5
	0.6
	0.1
	0

	1981
	0.5
	0.6
	0.2
	0.1

	1982
	0.6
	0.6
	0.1
	0

	1983
	0.8
	0.9
	0.1
	0.2

	1984
	0.7
	0.8
	0.2
	0.3

	1985
	0.8
	0.9
	0.4
	0.1

	1986
	0.9
	1
	0.2
	0.5

	1987
	1.1
	1.2
	0.1
	0

	1988
	1.1
	1.3
	0.2
	0.1

	1989
	1.1
	1.3
	0.1
	0.3

	1990
	1.3
	1.5
	0.5
	0.4

	1991
	1.3
	1.5
	0.2
	0.4

	1992
	1.5
	1.7
	0.3
	0.4

	1993
	1.6
	1.8
	0.4
	0.5

	1994
	1.6
	1.8
	0.3
	0.6

	1995
	1.6
	1.8
	0.3
	0.5

	1996
	2
	2.3
	0.5
	0.7

	1997
	1.9
	2.2
	0.5
	0.3

	1998
	2
	2.4
	0.3
	0.2

	1999
	2.2
	2.6
	0.5
	0.3

	2000
	2.2
	2.6
	0.6
	0.7

	2001
	2.2
	2.5
	0.4
	0.5

	2002
	2.2
	2.6
	0.5
	0.4

	2003
	2.2
	2.6
	0.4
	0.4

	2004
	2.7
	3.1
	0.6
	0.8

	2005
	2.4
	2.8
	0.7
	0.9

	2006
	2.4
	2.9
	0.5
	0.6

	2007
	2.5
	3
	0.6
	0.5

	2008
	2.7
	3.2
	0.8
	0.8

	2009
	2.5
	3
	0.6
	0.6

	2010
	2.4
	2.8
	0.6
	0.7

	2011
	2.6
	3.1
	0.5
	0.5

	2012
	2.6
	3.1
	0.7
	0.5

	2013
	2.6
	3.1
	0.7
	0.4

	2014
	2.5
	3
	0.7
	0.7

	2015
	2.7
	3.2
	0.6
	0.8

	2016
	2.6
	3.1
	0.5
	0.8


nHB: Non-Hispanic Blacks; nHW: Non-Hispanic Blacks; PI: Pacific islanders.



Table 3 Relative survival rates of different ethnic and racial groups for esophageal adenocarcinoma (2007-2016)
	Mo
	Non-Hispanic White (%)
	Non-Hispanic Black (%)
	Non-Hispanic American Indian/Alaska Native (%)
	Non-Hispanic Asian or Pacific Islander (%)
	Hispanic (%)

	12
	48.80
	44.10
	33.10
	46.00
	46.20

	24
	30.60
	26.90
	23.10
	27.30
	29.40

	36
	23.50
	18.20
	19.30
	21.30
	22.30

	48
	20.20
	14.60
	17.50
	15.00
	17.70

	60
	18.20
	14.20
	17.50
	12.30
	14.30





















[bookmark: _Hlk152919220]



[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2023 Baishideng Publishing Group Inc. All rights reserved.


image3.png
60

48

t/mo

36

24

12

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
Relative survival (%)

® Hispanic (All races) # Non-Hispanic Asian or Pacific islander ® Non-Hispanic Ameriacn indian/Alaska native m Non-Hispanic black ® Non-Hispanic white
DOI: 10.4253/wjge.v15.i12.715 Copyright ©The Author(s) 2023.




image4.png
9

JSaishideng®




image5.png




image1.png
910C

ST0C

+¥10C

€70C

[414

T10T

010¢

600

800¢

£00C

900¢
500¢

00T |

€00¢

200¢

T00C

000z

666T

866T

66T

966T

S66T

66T

€661

66T

Time

Non-Hispanic white-squamous cell carcinoma

Non-Hispanic white-adenocarinoma

910¢

ST0C

10T

€10¢

[414

T10C

010T

600C

800C

£00C

900¢

S00C

+00C

£00C

00T

T00C

0002

666T

866T

L66T

9661

S66T

66T

£66T

66T

Time

Non-Hispanic black-squamous cell carcinoma

Non-Hispanic black-adenocarcinoma

2.5

n —
—

9)al 2dUapPUT

0.5

910C

ST0C

¥10¢C

€70C

[414

T10C

010¢

600C

800¢

£00C

900¢

500¢

00

€002

200¢

T00C

000¢

666T

866T

66T

966T

S66T

66T

€667

66T

Time

Hispanic-Squamous cell carcinoma

Hispanic-Adenocarcinoma

10.4253/wijge.v15.i12.715 Copyright ©The Author(s) 2023.

DOI




image2.png
Age adjusted incidence rate

3.5

2.5

15

0.5

1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Time (Year)
s Al races NHW NHB Others (American Idian/AK Native, Asian/PI)

DOI: 10.4253/wjge.v15.i12.715 Copyright ©The Author(s) 2023.





