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Abstract

Colorectal cancer (CRC) is a leading cause of cancer death among Asian Americans and Pacific Islanders
(API) in the United States. Race, ethnicity, and socioeconomic status (SES) are known to impact outcomes of
CRC, but the relationship is unclear in the context of the Asian American cohort and its diverse subgroups.
This systematic review aims to gain insight into the relationship between CRC incidence and clinical
outcomes in the Asian American community. A systematic literature search was conducted per the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) protocol using PubMed, Scopus,
Excerpta Medica database (EMBASE), Cochrane, Cumulative Index to Nursing and Allied Health Literature
(CINAHL), and Web of Science databases, accessed on August 13, 2023. Of the 2225 studies identified, a total
of 14 studies were included in the analysis. Four studies concluded that there was no association or variable
response subgroup-specific to SES measurements in CRC incidence in the Asian American population.
However, there was evidence that the incidence of CRC varies among Asian American subgroups, using
varying measures of SES. Seven of the eight studies that measured mortality or survival as the primary
outcome found decreased mortality and increased survival in the API population despite changes in SES.
Out of the six studies that measured incidence, four studies found no association with SES. A study found
that Chinese Americans had a significant decrease in the CRC incidence and mortality across all SES
categories. Japanese Americans experienced a significant decrease in the lowest SES category, while Koreans
and Filipinos experienced a significant increase in both the lowest and highest SES categories. Therefore,
grouping various Asian American ethnicities as a single monolithic "Asian" category is misleading. Although
the incidence of CRC was thought to be low and decreasing, this review identified various subgroup-specific
trends among 24 different Asian American subsets. For example, there was a decrease in CRC rates in two
ethnic groups and an increase in the other two ethnic groups. The potential causes of these varying CRC
incidence rates are likely multifactorial and may include inadequate screening rates, lack of CRC education,
and cultural barriers. Further studies are needed to understand these mechanisms. This review recommends
a more detailed classification of the API ethnic population but not as a single monolithic entity as Asian. It
also emphasizes preventative CRC screening within the API communities due to lower rates of CRC
screening among them.

Categories: Gastroenterology, Public Health, Internal Medicine
Keywords: asian subgroups, colorectal cancer, genetic background, socioeconomic factors, systematic review and
meta-analysis

Introduction And Background

Colorectal cancer (CRC) is the third most common cancer and the third leading cause of cancer deaths in the
United States [1]. It is projected that in 2023, an estimated 153,020 individuals will be diagnosed with CRC,
and approximately 52,550 will die from the disease [1]. Established risk factors include advanced age,
genetics, and socioeconomic status (SES), such as income, education level, insurance, and geographical
location [2]. Socioeconomic and cultural factors could also affect potential modifiable risk factors, including
smoking, a diet high in processed or red meats and low in fruits and vegetables, high alcohol consumption,
physical inactivity, and excess body weight [3]. Clinical outcomes of CRC have been improving nationally,
likely due to increases in rates of CRC screening [4]. Screening rates also likely represent the ability and
accessibility of care.

CRC is the second most common cancer among Asian Americans, while it is third overall in the

US population; one in 22 men (4.6%) and one in 24 women (4.2%) will face a diagnosis in their lifetime [5].
After arise from 1975 to 1985, incidence rates have decreased significantly, which is driven by effective
cancer prevention strategies and the widespread adoption of early screening measures [5]. Asian Americans
represent 6.2% of the US population and are the fastest-growing racial or ethnic group. According to 2019
data, the Asian American population has increased by 81% in the past two decades [6]. The most prominent
subgroups within this population include Chinese, Indian, Filipino, Vietnamese, Korean, and Japanese;

How to cite this article
Sakazaki A, Lui A, Wang M, et al. (May 09, 2025) Effects of Socioeconomic Status on Colorectal Cancer Incidence and Clinical Outcome
Differences Among Asian American Populations: A Systematic Review. Cureus 17(5): €83806. DOI 10.7759/cureus.83806


https://www.cureus.com/users/984007-amy-sakazaki
https://www.cureus.com/users/984008-austin-lui
https://www.cureus.com/users/984010-melody-wang
https://www.cureus.com/users/984012-katherine-ngo
https://www.cureus.com/users/853233-maria-theresa-lugue
https://www.cureus.com/users/984016-himani-aligireddy
https://www.cureus.com/users/984017-maria-nguyen
https://www.cureus.com/users/1002512-christianne-castro
https://www.cureus.com/users/1002513-kenneth-park
https://www.cureus.com/users/983942-shin-murakami
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

however, over 20 detailed subgroups are listed on the US census [7]. This population embodies a diverse
population with an expansive range of languages, histories, cultures, and SES. Therefore, each group has its
own set of health behaviors, genetic and cultural risks, and clinical outcomes. There is a varying degree of
acculturation to having a more Western lifestyle and diet, which leads to an increased body weight and
decreased physical activity.

Despite the large diversity among the Asian ethnic groups, the medical literature tends to treat them as a
single monolithic entity, often together with Asian Americans and Pacific Islanders (API) [5,8]. This leads to
the misleading assumption that all Asian Americans have a comparable health status, despite the inherent
diversity among them. Although higher incidence was associated with lower SES in non-Hispanics, the CRC
rates are higher for Hispanic and Asian women living in higher SES areas, who also experience elevated rates
of CRC [9]. For example, it has been reported that Asian Americans, as a monolithic group, have comparable
or favorable prognoses compared to other racial or ethnic groups [10-14]. However, when examined as
separate ethnic or racial identities, there is considerable variation in incidence trends and outcomes [15].
Mortality rates from CRC also varied, with Native Hawaiians and Southeast Asians having the greatest risk of
mortality from CRC; however, Chinese, Japanese, and Indians/Pakistanis had a lower risk, according to the
California Department of Public Health and registries, which participated in the National Cancer Institute's
Surveillance, Epidemiology, and End Results (SEER) program [16,17].

The widening of SES disparity in the last several decades has correlated with mortality from all cancers,
including CRC, and extends to cardiovascular disease as well [18]. Few studies have examined the effects of
SES on clinical outcomes in the context of heterogeneous Asian American ethnicities, justified by including
over 20 subgroups and 15 keywords relating to SES variables. With the Asian American population projected
to reach 43 million by the year 2050, the factors that affect incidence rates and outcomes of CRC in the Asian
American population must be well-characterized to inform preventative measures. Therefore, this
systematic review seeks to delineate whether SES factors affect clinical outcomes of CRC in the Asian
American population. We hope to elucidate which ethnic groups within the Asian American population and
what SES factors will impact the clinical outcomes of CRC to focus efforts on cultural and structural
implementations for the greatest impact.

This article was previously posted to the medRxiv preprint server on February 21, 2025.

Review
Methods

Review and Search Strategy

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) 2020 criteria for transparency and used Covidence systematic review
software (Veritas Health Innovation, Melbourne, Australia) [19,20] for optimal efficiency and reviewer
collaboration when screening. We systematically searched PubMed, Scopus, EMBASE, Cochrane, CINAHL,
and Web of Science (last accessed on August 13, 2023). The keywords included Asian Americans, AAPI,
Pacific Islander, as well as all Asian subgroups combined with "American" e.g., "Vietnamese American", AND
colorectal cancer, colorectal neoplasm, colorectal tumor, colon cancer, rectal cancer, AND social
determinants of health, healthcare disparities, socioeconomic status, socioeconomic factors neighborhood
SES, poverty, social class, income, insurance, occupation, geographic location, literacy, inequality,
education, employment, home environment, ethnic enclave, clinical outcomes, treatment outcomes,
incidence, mortality, morbidity, vital statistics, progression-free survival, prognosis, intraoperative
complications, intraoperative complication, surgical complication, patient outcomes assessment, outcome,
critical care outcome, patient care, length of stay, discharge, hospitalization, long term care, palliative care,
terminal care, hospice care, rehabilitation, activities of daily living. An example of the complete search
strategy can be found in the appendix.

Asian American Subgroups

Asian American subgroups that were included were Asian Indian, Bangladeshi, Bhutanese, Burmese,
Cambodian, Chinese, Filipino, Hmong, Indian, Indonesian, Japanese, Korean, Laotian, Malaysian,
Mongolian, Nepalese, Pakistani, Singaporean Americans, South Asian, Sri Lankan, Thai, Tibetan, Taiwanese,
and Vietnamese Americans.

Inclusion Criteria

The criteria for inclusion included the following: peer-reviewed, written in the English language, studies
that analyzed incidence rate and/or clinical outcomes (treatment outcomes, incidence, mortality,
complications, progression-free survival, etc.) among patients diagnosed with CRC, studies that included
Asian American patients as a racial/ethnic group, and studies that discussed indicators of SES
(demographics, socioeconomic status, income, education, geographical location, etc.) as a variable on
clinical outcomes. We used p < 0.05 as a threshold for SES variables. There were no restrictions on the date
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of publication. The accepted study types included retrospective, prospective, cross-sectional, randomized,
nonrandomized, or crossover controlled studies, case series, and case reports. The bias of the studies was
assessed in the Results section.

Exclusion Criteria

Letters, commentaries, conference abstracts not meeting the inclusion criteria, reviews, systematic reviews,
meta-analyses, and studies without full text available were excluded. We excluded any texts written in a
non-English language. We considered conference abstracts; however, none met the inclusion criteria.

Study Selection

We used Covidence software [20] to further screen the titles and abstracts of the remaining studies. Seven
independent reviewers assessed the studies to ensure they met the defined inclusion and exclusion criteria.
Discrepancies were discussed and resolved by a panel of two reviewers. Data extraction was completed
manually by two reviewers.

Bias Assessment

The risk of bias was assessed using the ROBINS-E tool. Studies were assessed according to ROBINS-E [21]
criteria by one reviewer in seven domains: confounding, measurement of exposure, selection of participants,
post-exposure intervention, missing data, measurement of the outcome, selection of reported results, and
overall bias judgment. The Robvis tool was used to visualize the risk of bias assessment [22].

Results

We conducted a comprehensive literature search, as described in the Methods section, which identified a
total of 2,225 studies. After excluding 80 duplicate entries, we used Covidence software to further screen the
titles and abstracts of the remaining studies. Seven independent reviewers assessed the studies to ensure
they met the defined inclusion and exclusion criteria. Initially, 38 studies were selected for full-text review
by two independent reviewers. Subsequently, several studies were excluded from consideration: seven
studies did not measure the incidence of CRC or relevant clinical outcomes, 17 studies failed to assess SES
indicators, and 17 conference abstracts were disregarded. Additionally, one study was excluded due to the
unavailability of the full text, and two studies were removed because they did not involve populations within
the United States. In total, 14 studies were selected for further data retrieval, as shown in Figure 1.
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N

Studies screened (n = 2144) —>| Studies excluded (n = 2086)
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Studies excluded (n = 44)
Wrong outcomes (n = 7)
Wrong intervention (n = 17)
Conference abstract (n = 17)
No full text available (n = 1)
Wrong patient population (n = 2)

Studies included in review (n = 14)

FIGURE 1: PRISMA flow diagram depicting the study selection process

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses

The 14 articles identified (Table 1) were all retrospective studies that investigated several SES variables,
including urban vs. rural (in two studies), poverty levels (in two studies), SES quintiles or composite SES
score (in seven studies), ethnic enclaves (in two studies), and insurance type (in four studies). The outcomes
measured in the studies were the incidence rate or rate ratio (in six studies), mortality rate (in five studies),
survival rate (in three studies), and laparoscopic surgery (in one study). Additionally, four of the 14 articles

analyzed at least one specific Asian American subgroup.

Years SES

Study Database Outcome Simplified Findings

Studied Variable

2009
Healthcare
Cost and
Alnasser et Utilization Insurance Laparoscopic

2009 No significant association

al. 2013 [23] Project: type surgery
Nationwide
Inpatient
Sample

National Mortality

Chu et al. 1990- Center for Poverty rate, rate Mortality rates are down-trending, with low mortality disparity

Health
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2007 [24] 2000 Statistics, US  level

Census
Urb .
Coughlinet  1998— SEER rurraTn ve
al. 2006 [25] 2001 )
residence
SES
composition,
Californi
Ellis et al. 2000- attornia .surgew,
Cancer insurance
2018 [26] 2013 . -
Registry composition,
insurance
type
Enewold et  1990- Poverty
SEER
al. 2014 [27] 2007 level
California
Giddings et 1988 ot Composite
Cancer
al. 2012 [28] 2007 . SES score
Registry
Enclave
Kcomt and 1995 California residence
Gorey 2020 2000 Cancer Insurance
[29] Registry type Marital
Status
Kish et al. 2002—- SES
SEER o
2014 [30] 2008 quintiles
Medical chart
Krieger etal. 1988 review, San Composite
1999 [31] 1992 Francisco Bay SES score
Area
Ladabaum SES
otal. 2014 1994— SEER quintiles
' 2004 enclave
[32] ;
residence
Lewis- Urban vs.
1975-
Thames et 2011 SEER rural
al. 2022 [33] residence
Pulte et al. 2007- Insurance
SEER
2017 [34] 2013 type
1998—
Steinbrecher 2002 Caiormia
etal. 2012 and Cancer SES
’ Registry, US  quintiles
[35] 1999-
Census
2001
California
Yin et al. 1998 Cancer Composite
2010 [8] 2002 Registry, US ~ SES score
Census

TABLE 1: Study characteristics

*p<0.05
**p < 0.01
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ratio disparity
measure

Age-adjusted
incidence
rate

Cancer-
specific
mortality

Mortality rate

Age-adjusted
incidence
per 100,000

Mortality

5-year
cause-
specific
survival

Incidence
rate ratio

Age-adjusted
incidence
rate

5-year
survival rate

Age-
standardized
survival

Incidence
rate, incident
rate ratio,
mortality rate
ratio

Age-adjusted
incidence
rate

rates in all poverty levels

Increase in CRC incidence in metropolitan areas in comparison
with rural residence*

Lower mortality when compared to non-Hispanic Whites*

Mortality rates are down-trending, with relatively low mortality
disparity rates in all poverty levels

In every SES category, Chinese Americans experienced a
decrease in incidence.** In the lowest SES, Japanese Americans
experienced a decrease in incidence.* In the lowest SES, Filipino
Americans experienced an increase in incidence.* In the lowest
and highest SES, Korean Americans experienced an increase in
incidence™*

In the less insured, improved mortality outcomes with enclave
residence and married status*

Significantly higher survival in the highest SES quintile*

No significant association

No significant association

Significant increase of urban CRC survival in the years 1975—
1986 and 1991-2011**

Difference in survival advantage between Medicaid and
uninsured/other insurance was decreased in comparison to non-
Hispanic Whites

No significant association

No association seen in APl men; APl women in the highest SES
experienced an increased incidence

5of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

SES: socioeconomic status; SEER: National Program of Cancer Registries, National Cancer Institute's Surveillance, Epidemiology, and End Results

Risk of Bias

The overall quality of evidence was "low risk" in 10 studies and "some concerns" in six studies. The studies
were placed in the "some concerns” category due to potential confounding and missing data. None of the
studies were deemed high risk or very high risk of bias (see Figure 2 for a visual representation).

Risk of bias domains
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Domains: Judgement
D1 Bias due to confounding

D2 Bias due to measurement of exposure
D3 Bias due to selection of participants ® Lov
D4 Bias due to post-exposure intervention

D5 Bias due to missing data

D6 Bias due to measurement of the outcome

D7 Bias due to selection of reported result

= Some concerns

FIGURE 2: Risk of bias

Incidence

Six studies measured incidence as an outcome. One study found a significant increase (p < 0.05) in incidence
in metropolitan areas (4396 cases) compared to rural areas in the API population (61 cases) [25]. When
investigating incidence trends among Asian American subgroups, Giddings et al. (2012) found that, when
measuring age-adjusted incidence, Chinese Americans experienced a significant decrease (p < 0.01) in every
SES category; Japanese Americans experienced a significant decrease (p < 0.05) in the lowest SES; and
Korean Americans and Filipino Americans experienced a significant increase (p < 0.01) in incidence both in
the lowest and in the highest SES categories [28]. However, the study did not control for confounders,
including lifestyle, family history, or other medical conditions, despite controlling for age at diagnosis and
stratifying by sex. The other four studies found no clear association solely with SES measurements. Instead,
they identified a combination of factors influencing SES, including the stage of disease at diagnosis, tumor
site and progression, cultural shifts toward an American lifestyle and diet, poverty, and racial/ethnic
disparities [24,26,27,35,36].

Mortality and Survival

Four out of the five studies indicated that mortality rates are lower in the API group compared to non-
Hispanic Whites, despite changes in SES factors [24,26,27,35]. One study revealed that marital status and
the presence of an ethnic enclave improved mortality, and Chinese Americans benefited more from enclaves
than other ethnicities [29]. Similarly, studies found that, despite some SES-related differences [30], the API
group had an increased survival rate overall. This was attributed to factors such as insurance type and access
to healthcare screenings and treatments, alongside differing racial and ethnic disparities [30,33,34].
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Discussion

To our knowledge, this is among the first systematic reviews to assess the impact of SES on CRC outcomes,
specifically within the Asian American population. Existing literature reports that overall, incidence and
mortality rates associated with CRC in the API group are lower than those of non-Hispanic Whites [37]. Our
findings align with the prevailing epidemiological consensus, indicating that Asian Americans exhibit
improved CRC outcomes relative to other racial and ethnic groups. Nonetheless, this review also revealed
significant heterogeneity in CRC outcomes when analyzing the population as a consolidated entity, as
illustrated in Figure 3. Notably, there is emerging evidence suggesting that the incidence of CRC is on the
rise in certain subgroups of Asian Americans, contrasting the national trends [32,36].

Insurance Poverty Urbanvs Composite Enclave  SES Martial
Study Type Level Rural  SESscore residence quintile  Status

Ainasser 2013 [21]

Chu 2007 [22]

Coughlin 2006 (23] [ Significant increase in incidence

Elis 2018 [24] I | — Increase in incidence, not significant
Enewold 2014 [25] Decreased mortality or survival, not significant
Giddings 2012 [26] No association or mixed results

Kcomt and Gorey 2020 [27] — | Decrease in incidence, not signifcant

Kish 2014 [28] | ] Improved mortality or survival, not significant
Krieger 1999 [29] Significant increase in mortality or survival
Ladabaum 2014 [30]

Lewis-Thames 2022 [31] |

Pulte 2017 [32]

Steinbrecher 2012 [33]

Yin 2010 (8]

FIGURE 3: Heat map reflecting our study results

SES: socioeconomic status

This review underscores that the designation of a singular monolithic "Asian" category is misleading in
epidemiological assessments of CRC. When analyzed as distinct ethnic or racial identities, there is notable
heterogeneity in incidence trends and outcomes within Asian populations [15]. Specifically, while the
prevalence of CRC has increased among the API population, national trends show a decline, likely due to
higher education levels and increased economic earnings [36]. A 1998 report highlighted that among Asian
American subgroups, the highest incidence rates were observed in Japanese men (64.1 per 100,000) and
Alaska Natives (79.7 per 100,000) [38]. Furthermore, a 2013 investigation illuminated increasing incidence
rates among Korean and Native Hawaiian populations [39]. Notably, a population-based study revealed that
Laotian, Samoan, and Vietnamese men were significantly less likely to receive diagnoses at earlier stages of
CRC [40]. This disparity emphasizes the necessity for disaggregated data to depict the epidemiology of CRC
across diverse Asian subpopulations accurately.

Secondly, mortality rates from CRC also varied among ethnic subgroups, with Native Hawaiians and
Southeast Asians having the greatest risk of mortality from CRC, but Chinese, Japanese, and
Indians/Pakistanis had a lower risk [16,17]. Japanese Americans in Hawaii also were reported to have
improved survival rates in the long term [41]. Additionally, foreign-born Asian Americans are more likely to
have increased mortality from CRC [42]. However, Chinese males and foreign-born Filipinos had lower CRC
incidence compared to foreign-born Japanese, who had a higher incidence [30,40]. This difference likely
arises from variations in lifestyle and healthcare access resulting from migration [32,43]. These studies
highlight the heterogeneity in CRC statistics among Asian American groups. Some groups do demonstrate
more favorable survival outcomes, but other groups are more at risk, a statistic that is overseen if all Asian
Americans were treated monolithically [16]. Additionally, despite national improvement in screening that
has contributed to an overall decrease in mortality, screening rates among Asian American groups have been
inadequate [44,45]. This may be attributed to various factors, including a lack of awareness, the absence of
physician recommendations, fear of a cancer diagnosis, time constraints, limited access to healthcare, lack
of health insurance, limited English proficiency, low health literacy, lower socioeconomic status, low levels
of acculturation, and other non-financial barriers [44,45].

Finally, the widening of SES disparity in the last several decades has correlated with mortality from all
cancers and extends to cardiovascular disease as well [18]. It has been demonstrated that low SES, including
poverty, lack of education, lack of social support, and social isolation, are associated with poorer survival in
CRC [18,46]. Low SES also correlates to a lack of health insurance and access to care, which is a barrier to
receiving appropriate screening, leading to later-stage disease at diagnosis and higher mortality [18].
However, SES and its relationship to disparities among race and ethnicity are complex, and studies have
shown a variable association with outcomes [30,31]. Further, studies suggest that the extent to which SES
factors, such as private health insurance or marital status, improve cancer survival can differ among
race/ethnicity [11,47]. A more detailed ethnic classification of the API population is crucial for improving
clinical outcomes. For example, if distinct genetic backgrounds are identified within each ethnicity, it could
enable a more precise assessment and targeted treatment of CRC based on molecular mechanisms [48,49].

Importantly, despite a high incidence of CRC in specific Asian American subgroups, such as Chinese and
Filipino, the API have a lower rate of CRC screening compared to White and African Americans. However, it
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has been reported that only 50% of Asian individuals have up-to-date colonoscopies compared to 61% of
White and African Americans [1,44,50]. Several cultural factors contribute to this disparity, including a lack
of CRC knowledge, less acculturation, cancer-related fatalism, poor English language proficiency,
embarrassment about screenings, and limited social support, to name a few [51-55]. Previous studies have
revealed the importance of culturally and socially appropriate counseling and guidance, as targeted efforts
to respect diverse cultural beliefs and practices have been shown to decrease the barriers to screening
[52,54]. For example, focus group studies among Korean Americans showed that recommendations from
doctors and access to Korean physicians positively influenced decisions regarding CRC screening [51].

The limitations of this review are as follows: (1) We conducted a literature search for potential studies using
the specified databases (Method); (2) we considered the publication bias to be low in studies measuring
prevalence, incidence, and mortality, so we did not assess for bias; and (3) studies that focused on specific
Asian ethnic groups were limited. We suggest that more studies considering heterogeneous groups be carried
out as the Asian American population continues to grow and diversify, especially underrepresented groups
such as native Hawaiians or Pacific Islanders, South Asians, and Southeast Asians.

Conclusions

The review collectively illustrates a concerning increase in CRC incidence among various Asian American
ethnic groups, including Chinese and Korean Americans. These disparities are likely attributable to a
combination of heterogeneous factors, including inadequate screening rates, insufficient educational
outreach regarding CRC, and prevalent cultural barriers. It is essential to pursue further research through
longitudinal cohort studies to elucidate these underlying mechanisms. Consequently, this review advocates
for a more detailed categorization of the API ethnic populations, moving beyond the monolithic
classification of "Asian.” Furthermore, it emphasizes the need to implement preventative CRC screening
initiatives within API communities, which currently exhibit lower screening rates compared to other
demographic groups.

Appendices

Full search strategy

(“Asian Americans”[MH] OR Asian American*[text word] OR AAPI[text word] OR Pacific Islander*[text word]
OR Japanese American*[text word] OR Chinese American*[text word] OR Vietnamese American*[text word]
OR Asian Indian American*[text word] OR Indian American*[text word] OR Cambodian American*[text
word] OR Hmong American*[text word] OR Korean American*[text word] OR Filipino American*[text word]
OR South Asian*[text word] OR Indonesian American*[text word] OR Pakistani American*[text word] OR
Malaysian American*[text word] OR Bangladeshi American*[text word] OR Nepalese American*[text word)]
OR Laotian American*[Text word] OR Sri Lankan American*[text word] OR Bhutanese American*[Text word]
OR Burmese American*[Text word] OR East Asian*[text word] OR Taiwanese American*[Text word] OR
Mongolian American*[Text word] OR Tibetan American*[Text word] OR Thai American*[Text word] OR
Macanese American*[Text word] OR Singaporean American*[Text word])

AND (social determinants of health[text word] OR “Social Determinants of Health”[MH] OR “Healthcare
Disparities”[MH] OR healthcare disparities[text word] OR healthcare disparity[text word] OR socioeconomic
status[text word] OR socioeconomic factors[text word] OR “Socioeconomic Factors”[MH] OR neighborhood
SES[text word] OR Poverty[text word] OR Social class[text word] OR Income[text word] OR Insurance[text
word] OR Occupation[text word] OR Geographic location[text word] OR Literacy[text word] OR
Inequality[text word] OR Education*[text word] OR employment[text word] OR Home environment[text
word] OR "Geographic Locations"[Mesh] OR ethnic enclave*[text word])

AND (“Colorectal Neoplasm”[MH] OR colorectal cancer*[text word] OR Colorectal Neoplasm*[Text word] OR
colon cancer|[text word] OR rectal cancer[text word])

AND (clinical outcomes[text word] OR treatment outcomes[text word] OR “Treatment Outcome”[Mesh] OR
Incidence*[Text word] OR Mortality[Text word] OR Morbidity[Text word] OR "Vital Statistics"[Mesh] OR
Progression free survival[Text word] OR Prognosis[Text word] OR "Prognosis'[Mesh] OR "Intraoperative
Complications"[Mesh] OR Intraoperative Complication*[text word] OR surgical complication*[text word] OR
"Patient Outcome Assessment"'[Mesh] OR outcome*[text word] OR critical care outcome*[text word] OR
"Patient Care"[Mesh] OR Patient Care[text word] OR Length of stay[Text word] OR Discharge[Text word] OR
Hospitalization[Text word] OR Long term care[Text word] OR Palliative care[text word] OR terminal care[text
word] OR Hospice care[text word] OR Rehabilitation[text word] OR "Rehabilitation"[Mesh] OR Activities of
daily living[text word])
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