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Abstract

Introduction: Timely colorectal cancer (CRC) screening has been shown to improve CRC-
related morbidity and mortality rates. However, even with this preventative care tool, CRC
screening rates remain below 70% among eligible United States (US) adults, with even lower rates
among US immigrants. The aim of this scoping review is to describe the barriers to CRC screening
faced by this unique and growing immigrant population and discuss possible interventions to
improve screening.

Methods: Four electronic databases were systematically searched for all original research articles
related to CRC screening in US immigrants published after 2010. Following a full-text review of
articles for inclusion in the final analysis, data extraction was conducted while coding descriptive
themes. Thematic analysis led to the organization of this data into five themes.

Results: Of the 4637 articles initially identified, 55 met inclusion criteria. Thematic analysis

of the barriers to CRC screening identified five unique themes: access, knowledge, culture, trust,
health perception, and beliefs. The most cited barriers were in access (financial burden and limited
primary care access) and knowledge (CRC/screening knowledge).

Conclusions: US immigrants face several barriers to the receipt of CRC screening. When
designing interventions to increase screening uptake among immigrants, gaps in physician and
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screening education, access to care, and trust need to be addressed through culturally sensitive
supports. These interventions should be tailored to the specific immigrant group, since a one-size-
fits approach fails to consider the heterogeneity within this population.

Keywords

Colorectal cancer screening; Healthcare access; Immigrant healthcare; Immigrant; Screening
barriers

Introduction

Colorectal cancer (CRC) is the second leading cause of cancer-related death and the third
most commonly diagnosed malignancy around the world.12 In the United States (US),
localized CRC has 5-year survival rates of 90%, but only 38% of people present with this
early stage of disease.3 As such, the overall 5-year CRC survival rate is 65% and it is
projected that over 50,000 people will die of CRC this year.3# With improved screening
rates, however, it is estimated that 68% of these deaths could be prevented.®

Despite the benefits of screening in reducing the incidence, morbidity, and mortality
associated with CRC, screening rates remain below 70% among US adults aged 50-75y
0ld.5-9 These suboptimal rates of screening are especially prominent in immigrants who
now make up almost 14% of the US population.10-13 By 2030, immigration is expected

to become the primary driver of US population growth, and by 2060, over 17% of the

US population will be foreign-born.1* Often, immigrant and nonimmigrant populations face
similar barriers. However, these barriers are often exacerbated in immigrant populations.
For example, although obtaining insurance to cover CRC screening can be a universal
challenge, some immigrant populations are excluded from purchasing insurance plans from
the Affordable Care Act altogether or have to wait 5y before qualifying for Medicaid.1®
Therefore, as efforts to increase rates of CRC screening become more widespread, it is
critical that they address the unique barriers faced by US immigrants. This scoping review
summarizes the literature evaluating the barriers to CRC screening among US immigrants.
Through this analysis, the authors aim to guide future interventions specifically designed to
support this vulnerable population.

Materials and Methods

This study followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for scoping reviews framework.16

Data sources and search strategy

The initial literature search was conducted on January 15, 2020 with an updated, follow-up
second search on January 14, 2022 by an information specialist using the following online
databases: Ovid MEDLINE, EBSCOhost CINAHL, Elsevier Embase, and Clarivate Web of
Science. Each search consisted of two concepts: CRC screening and immigrant populations.
These concepts were defined in the search by both controlled vocabulary terms (such as
Medical Subject Headings) and title and abstract keywords. The complete search strategies
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are available in Supplementary file 1. Citations were imported into EndNote 20 (Clarivate,
Philadelphia, PA) and exported into an Excel spreadsheet once the duplicates were removed.

Study selection

All original research with a focus on CRC screening among immigrant populations in the
US were eligible for inclusion. For the purposes of this review, an immigrant was defined
as a person residing in the US who was born in a different country. Articles were excluded
if they were not peer-reviewed, published before 2010, included study populations who had
been diagnosed with early-onset CRC (before age 50), or if the study population had an
identifiable inherited genetic predisposition to CRC.

Studies were selected using a two-stage process. In the first stage, each article’s study title
and abstract was reviewed by two independent reviewers from the research team (A.V.P.,
A.L., S.D., LH, C.E.R.). Articles that did not meet inclusion criteria were excluded. If
there was any uncertainty or if the two independent reviewers disagreed in their assessment,
the study was included for full-text review. In the second stage, two independent reviewers
(A.V.P,, L.H.) performed a full-text assessment to ensure the study met inclusion criteria.
Studies were additionally excluded if they were only an abstract or report, did not study
barriers to CRC screening, or did not clearly indicate an immigrant population was studied.

Data extraction

Data extraction was performed on papers included through the study selection process using
a standardized chart consisting of 56 rows and 13 columns. Nine percent of the articles
were reviewed by two authors (A.V.P., A.L.) to ensure reliability and consistency of data
abstraction. The remaining articles were reviewed by a single author (A.V.P.).

Thematic analysis

Results

Thematic analysis was modeled after the synthesis conducted by Thomas and Harden.1’
Through the data extraction and thematic analysis processes, codes were generated for the
qualitative data in the source texts and initial descriptive themes were identified by two
reviewers (A.V.P.,, L.H.). In the final data review after extraction was completed, the themes
were consolidated into the final set of five analytical themes presented in this paper (Access,
Knowledge, Culture, Trust, Health Perception, and Beliefs).

Evidence source

We identified 4637 articles using our database search. Of these papers, 250 met our
inclusion criteria for full-text review and 55 of those were ultimately included in our

study (Fig.). The study designs varied in both quantitative and qualitative analyses of
aggregate patient data, coded interviews, and community interventions, as well as a few
research reviews. Most papers implemented a cross-sectional approach to analyzing data.
The most common CRC screening approach was Fecal Occult Blood Test (FOBT), but some
studies evaluated the use of sigmoidoscopy and colonoscopy as well. Immigrant populations
included South Asians, Filipinos, Vietnamese, Koreans, Bangladeshi, Hispanics, Latino(x),
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Somali, Jamaicans, Chinese, and many more. A majority of papers focused on immigrants
from East and Southeast Asia. Commonly, studies were conducted in metro/city centers. A
summary of study details can be found in Table 1.

Thematic categorization of barriers to colorectal cancer screening

Access

Knowledge

Five common themes associated with barriers to CRC screening among US immigrant
populations were identified: Access, Knowledge, Culture, Trust, Health Perception, and
Beliefs. Table 2 shows the relevant studies under each theme.

Barriers to access included a lack of healthcare resources and prohibitory financial burden.
In regard to the lack of resources, one of the most commonly cited barriers was lacking
access to a primary care physician or usual source of care.11:18-30 Beyond the point

of initial care access, several studies highlighted language barriers, a lack of translated
resources, and a critical gap in interpreter services which collectively limited CRC screening
recommendation from the healthcare provider.18:26:31-34 pate| ef 4/33 found the difficulty

in preparing for a colonoscopy to limit screening. Additionally, lack of transportation to
healthcare facilities was suggested by Samuel et a/3% as a barrier. On a broader scale, some
studies suggested that the complexity of the healthcare system led to problems in navigating
and accessing CRC screening.36:37 Ellison er a/2! found that access and adherence to

other testing, specifically mammography, increased CRC screening utilization. Access to
home-based FOBT screening was found by Fang and Ragin38 to increase screening uptake.

Multiple studies also often reported cost-associated barriers, particularly pointing to a lack
of insurance, ability to pay for healthcare (visits, routine medical tests, serious illness),

and lower income.10:19.24,25,28,29,33,35-37,39-48 Additionally, unemployment was associated
with limited access to CRC testing.22:41 Lack of citizenship status, crucially linked to
health insurance attainment, was found by Yao er a/.% to restrict access as well. Given

the costs, Portillo er a/® found administering screening vouchers via community health
workers (CHWSs) to help with uptake. High costs associated with screening reduced CRC
test utilization for both FOBT and colonoscopy. A couple of studies showed that lower test
costs in South Korea prompted medical tourism, where immigrants traveled outside the US
for more affordable CRC testing in South Korea.2520 The ability to travel out of country for
care was associated with higher screening rates.25:37

Many studies found low levels of CRC knowledge and screening tests as a

barrier to timely CRC screening among immigrants, with many studies reporting

that patients were generally unfamiliar with or had never heard of either the

screening tests or CRC itself.1118.24,31-33,36,37,40.47,50-59 The majority of papers
underscored the importance of a physician recommendation in influencing people to

get screened.18:21,22,30-33,36,37,39,50,55,57,60-63 The studies emphasized how a lack of
coordination and communication among physicians, public health workers, CHWSs, and
others in disseminating healthcare information related to CRC limited access to screening
tests. Nakajima et a/.>8 explored this further, finding the immigrants studied were reluctant
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to screen due to not knowing the risks of cancer and how insurance could be used

to cover screening. Additionally, physicians did not always follow guidelines regarding

age and risk-appropriate screening.*4:°3 Outside of physician recommendation and CRC
screening test knowledge, immigrants’ lack of awareness regarding the availability of CRC
treatment options has also been shown to limit receipt of testing.>! Finally, aside from
knowledge particular to CRC, a couple of groups interestingly found that having more than
a high school level of education correlated with a lower chance of screening.4946 They
hypothesized that those with more than a high school level education might not have time to
screen.

Several studies found that hesitancy to screen was associated with low levels of
acculturation to the US, which was measured based on time spent in the US, language
proficiency, and attitudes about healthcare and screening. Specifically, many papers

found that longer residencies in the US were associated with increased screening
rates.18-21,28,29,35,39,41,45,51,54,64,65 |y contrast, Lee and Lee?? found that a shorter residency
facilitated willingness to undergo screening. This discrepancy was reasoned to be due to
higher uptake of FOBT among new immigrants, a test covered by most US insurance
companies unlike other more invasive methods of CRC screening. Morey eta/.56 found the
degree of westernization to influence whether family or providers could influence screening
receipt. Aside from length of residency and acculturation, a lack of English proficiency
posed an additional barrier for immigrants.24:33.34.36.42,66 5oyth Korean immigrants who
reported less acculturation to the US were less likely to have a usual source of care in the
US and more likely to engage in medical tourism to access CRC screening.2®> A couple of
groups found that the immigrants they studied had preferred traditional approaches to care
over screening.37:59

Many immigrant groups reported a general mistrust in the healthcare system that was
associated with a reduced receipt of screening.36:51.65 Several elements of the physician-
patient relationship acted as a barrier for immigrants such as low physician-patient

rapport, lack of communication, and unclear screening explanations.3251.67 Conversely,
immigrants having linguistic or gender concordance with their physician helped facilitate
screening.31:32:37 |n another study, both male and female immigrants indicated a

dislike in male physicians performing the screening.3> Shapiro*’ interestingly found a
nonauthoritative physician-patient relationship to dissuade screening uptake. Outside direct
interactions with healthcare workers, a lack of family support to receive screening was
associated with reduced CRC screening.32:33.61 Additionally, Le et a/. found that immigrants
with friends who had received screening were more likely to receive it themseleves.>’
Rogers et a/>! found a suspicion of pharmaceutical companies to be a barrier for an
immigrant community.

Health perception and beliefs

The decision to pursue screening was influenced by immigrants’ perceived control over
their health. A perception of health fatalism (i.e., believing screening would not help
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with adverse health outcomes) was found by a few immigrant populations to lead to
reduced screening.22:33.:36.37.47.50 |n this line, Rogers er a/5! found that some immigrants,
due to religious beliefs, believed there should not be any intervention after a cancer
diagnosis, limiting their likelihood to screen. Faith-based beliefs around health combined
with the perception that cancer could not be treated, as it was in the hands of God,

led some to not pursue screening.33:39:51 Additionally, many studies reported a lack of
emphasis on preventative care among many immigrant populations as well as a tradition
of only seeing a doctor when symptoms are present, both of which were barriers to CRC
screening.36:37.47.50.61.68 Oh et 2/37 found that some immigrants were reluctant to screen
as they believed they had a lower than typical CRC risk compared to Americans. On the
other hand, Lee and Lee?2 found a preventive or future health temporal orientation, where
people placed an importance on being healthy in the future and detecting adverse health
outcomes, to be a facilitator for screening. When people knew about the severity of CRC
they were found to have an increased openness to screen.3” An additional facilitator came
from immigrants’ self-efficacy, where higher levels were related to an increased likelihood
to screen,50:51,69

Another pattern common among immigrant populations was concern for a cancer diagnosis.
For example, some groups discussed how the perceived seriousness, fear, shame, and
accompanying sense of helplessness related to a cancer diagnosis stood as a barrier to
getting screened.32:33:36.37.43,51 From a similar but more general perspective, Francois

et al31 found an association with the fear of finding a health problem as limiting

CRC screening receipt. This group also reported immigrants’ concerns about the lack

of quality healthcare for those without insurance. Particular to the screening process, a

few studies found screening-related fecal/rectal embarrassment to result in a reluctance

to screen.30:35.37.47.70 Other groups additionally reported the screening process to be too
uncomfortable, risky, or even dehumanizing for some immigrant groups.32:35:37:47.67

Discussion

The results from this scoping review reveal a wide range of barriers to CRC screening

for US immigrants. Frequently cited barriers to screening fell into five themes including
access, knowledge, culture, trust, and health perception and beliefs. Commonly cited
knowledge barriers included an unfamiliarity with CRC and screening, and a lack of
physician recommendation—all of which restrict the ability of immigrants to navigate
the healthcare system and learn about resources available to them. Access-related barriers
included financial burden and lack of primary care. Collectively, these identified barriers
help explain the low rates of CRC screening in immigrant population.

The barriers to CRC screening we identified in this study are similar to barriers immigrants
face when seeking other forms of oncologic screening. For example, Ferdous et a/.”!
evaluated barriers to breast cancer screening faced by immigrant groups in Canada and
highlighted a lack of physician recommendation and lack of education on screening to

be major barriers, concordant with our findings. However, gender discordance between
physicians and patients was cited as a barrier to seeking mammography screening, while
this was not a commonly reported barrier with CRC screening—owing, as Ferdous et
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al.’% particularly points out, to the uncomfortable nature of having breast cancer screening
conducted by a male physician. Separately, in a systematic review of cancer screening
among African immigrants (breast, cervical, prostate, uterine, colorectal), limited cancer
knowledge, fear of diagnosis, recency of immigration, shame and embarrassment related

to testing, and difficulties in healthcare access were all cited as screening barriers—all of
which were identified as barriers to CRC screening in this review.’2 Interestingly, no studies
in our review mentioned distrust in interpreters as a barrier to CRC screening which has
been cited as a major barrier to cervical cancer screening among immigrant women in
Europe.”3 This is an important area of future study given the frequent use of interpreters in
breaking down the patient-physician language barrier present during consultation.

The barriers we identified in this scoping review help explain the substantially lower rates
of CRC screening among US immigrants—68% of people born in the US were up to date
with screening compared to 26% of immigrants in the US who had been here fewer than

10 y.7 This discrepancy suggests that there are certainly barriers faced by both immigrant
and nonimmigrant populations, but that many barriers may be exacerbated in immigrant
populations. Interventions at the national and state level have been created to address general
gaps in screening uptake. For example, at the national level, the Centers for Disease Control
and Prevention and National Institutes of Health have created guidelines for CRC screening
research and outreach goals while also funding primary care clinics to encourage screening
education and community engagement.”>6 Although these programs have been shown

to increase screening rates among US-born adults, there are still considerable challenges

in translating similar benefits for immigrants. A summary review of studies evaluating

the Centers for Disease Control and Prevention’s 2009-2015 Colorectal Cancer Control
Program found challenges associated with high costs of program infrastructure, limited
scope of program coverage, and lack of employing evidence-based interventions—reflecting
considerable areas for improvement.”” These programs lacked a focus on health perception
and belief-related barriers, with a lack of disaggregated population data to help better
identify differences in CRC screening uptake between groups of people. Separately, Gupta
et al.’8 report on the difficulty in identifying unscreened individuals, as uninsured people
cannot access healthcare and do not show up in insurance-based systems for identifying
unscreened individuals. Considering the high rates of uninsured immigrant populations,
this poses an additional challenge in identifying unscreened immigrants for screening
recruitment programs. Furthermore, efforts in place from New York City and Delaware
focus on colonoscopy uptake but do not address immigrants’ embarrassment with the
screening process (i.e., need for anal insertion of an instrument) or inability to pay for
colonoscopy, limiting uptake of this form of screening for some communities.”® When
developing CRC screening uptake interventions, it is necessary to create culturally sensitive
screening recommendations that consider screening costs and immigrant preferences for
broader accessibility.

In evaluating interventions that would be most promising for targeting these barriers, we
looked through current programs implemented at the national level. These focused on

the impact of CHWSs using a variety of interventions (group and one-on-one education,
patient reminders, and appointment scheduling assistance), finding this increased screening
demand and reduced out-of-pocket costs.”® This scoping review found education and access-
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related barriers to be significant in barring CRC receipt, which solidifies the importance

of integrating CHWs into care teams—as indicated by the >1 benefit-cost ratio for urban
public hospitals that utilized CHWs for education and appointment scheduling assistance.”®
The incorporation of CHWSs has many benefits in screening uptake, yet there remains a
need to further research into the effectiveness of screening interventions and follow-up

care. Interventions have varied from the use of language-concordant patient navigators to
mitigate language barriers to mailing fecal immunochemical test Kits for easier screening
access.80:81 Research specific to the effect of culturally tailored interventions in facilitating
screening within different immigrant groups can be helpful in accounting for differences

in healthcare perceptions and beliefs. Supporting immigrants’ initial access to care is
important, but research also needs to take a more longitudinal focus on the follow-up

of care. The studies focused on in this review covered immigrant’s initial access to care
with some discussion on meeting habitual screening guidelines, but research needs to also
focus on how immigrants are supported in further care following test results. Interventions
implemented for immigrants need to be culturally adaptable—available in multiple different
languages relevant to immigrant communities served, with CHWs from these communities,
interpreters in clinic, and immigrant recruitment into research/intervention development and
implementation itself. Although there are no blanket solutions, progress could be made

by leveraging preexisting interventions designed for nonimmigrants. For example, Frerichs
et al82 describe a culturally sensitive intervention that specifically considers the CRC
screening beliefs of Native Americans. This intervention resulted in positive screening
perceptions, self-efficacy, and increased intent to screen and could serve as an effective
launch point in the design of interventions targeting immigrant populations. Liss et al.
conducted a retrospective study on FOBT screening adherence among an uninsured Spanish-
speaking population in an urban community health network. They concluded that systems-
based interventions that increase adherence without requiring in-person clinic visits were
essential.83 A couple of studies with low income, uninsured populations receiving care

at 13 federal healthcare centers found that FOBT completion rates significantly improve
when combined with enhanced care, literacy appropriate education tools, or education

tools in addition to nurse support (2= 0.012).8485 These studies emphasize the need for
community-based screening programs paired with patient-centered health literacy, especially
in under-resourced communities.

There are several limitations to this study. First, this work only included studies that

were written in the English language. In doing so, perspectives from within immigrant
communities, which could point to more culturally sensitive and accurate depictions of
barriers faced, may have been missed. However, multiple studies included in this review
centered data collection around direct interviews with immigrants—allowing for a more
complete, holistic picture of their experiences. Second, many studies aggregated patient
populations into general immigrant categories that lacked a distinction on immigrant group
differences. To understand the distinct barriers specific populations of immigrants face, it
is important to disaggregate demographic data as different groups vary in acculturation,
immigration status and reason, and perceptions of healthcare. Third, we acknowledge

the predominance of East Asians in the studied populations of the papers we reviewed.
Given the majority of US immigrants are Hispanic, this can impact the generalizability of
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our results. However, prior work has shown substantial overlap in barriers faced by both
populations.86:87 Finally, in our review methodology, we initially had two reviewers go
through each paper in the set of 3027 papers (5 reviewers going through these in total)

and two reviewers screen the full-text articles, but had one reviewer for data abstraction

due to restricted personnel resources. To account for this, we compared our abstraction
methodology with 10 different scoping reviews and consulted with an information specialist
to create a consistent paper review process concordant with similarly structured scoping
reviews. With one reviewer (A.V.P.) for most of the papers in the data extraction process,
there is potential for bias with the barriers identified and chance of missing barriers through
the review process. To try to mitigate this effect, we had 9% of the papers fully reviewed by
another reviewer (A.L.) to ensure consistency in themes extracted.

This scoping review comprehensively summarizes the barriers to receipt of CRC in
immigrant groups. Immigrants faced numerous barriers which fell into five themes: Access,
Knowledge, Culture, Trust, Health Perception, and Beliefs. Unfortunately, there is a paucity
of studies on interventions to address these barriers for immigrant populations. As the US
immigrant population continues to grow, it will be critical that any intervention has at its
core partnerships with immigrant communities in order to identify specific barriers, develop
culturally sensitive interventions, and improve long-term adherence to proposed solutions.

Supplementary Material

Funding

Refer to Web version on PubMed Central for supplementary material.

Alisha Lussiez is supported by the National Cancer Institute (T32CA009672).

Availability of Data

Data not publicly available but can be accessed upon request.

REFERENCES

1. Keum NN, Giovannucci E. Global burden of colorectal cancer: emerging trends, risk factors and
prevention strategies. Nat Rev Gastroenterol Hepatol. 2019;16:713-732. [PubMed: 31455888]

2. Fitzmaurice C, Abate D, Abbasi N, et al. Global, regional, and national cancer incidence, mortality,
years of life lost, years lived with disability, and disability-adjusted life-years for 29 cancer
groups, 1990 to 2017: a systematic analysis for the global burden of disease study. JAMA Oncol.
2019;5:1749-1768. [PubMed: 31560378]

3. Colorectal cancer: statistics. 2020. Available at: https://www.cancer.net/cancer-types/colorectal-
cancer/statistics#:~:text=Forrectalcancer%2Ctheoverallyearsurvivalrateis71%25. Accessed April 20,
2021.

4. Cancer stat facts: colorectal cancer. National cancer Institute surveillance, epidemiology, and end
results program. Available at: https://seer.cancer.gov/statfacts/html/colorect.html. Accessed August
12, 2021.

5. Sharma K, Grosse S, Maciosek M, et al. Preventing breast, cervical, and colorectal cancer deaths:
assessing the impact of increased screening. Prev Chronic Dis. 2020;17:E123. [PubMed: 33034556]

J Surg Res. Author manuscript; available in PMC 2023 July 26.


https://www.cancer.net/cancer-types/colorectal-cancer/statistics#:~:text=Forrectalcancer%2Ctheoverallyearsurvivalrateis71%25
https://www.cancer.net/cancer-types/colorectal-cancer/statistics#:~:text=Forrectalcancer%2Ctheoverallyearsurvivalrateis71%25
https://seer.cancer.gov/statfacts/html/colorect.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Puli et al. Page 10

6. Colorectal (colon) cancer. 2021. Available at: https://www.cdc.gov/cancer/colorectal/statistics/
index.htm. Accessed August 12, 2021.

7. Schoen R, Pinsky PF, Weissfeld JL, et al. Colorectal-cancer incidence and mortality with screening
flexible sigmoidoscopy. N Engl J Med. 2012;366:2345-2357. [PubMed: 22612596]

8. Shaukat A, Mongin SJ, Geisser MS, et al. Long-term mortality after screening for colorectal cancer.
N Engl J Med. 2013;369:1106-1114. [PubMed: 24047060]

9. Nishihara R, Wu K, Lochhead P, et al. Long-term colorectal-cancer incidence and mortality after
lower endoscopy. N Engl J Med. 2013;369:1095-1105. [PubMed: 24047059]

10. Shahidi NC, Homayoon B, Cheung WY. Factors associated with suboptimal colorectal cancer
screening in us immigrants. Am J Clin Oncol. 2013;36:381-387. [PubMed: 22643567]

11. Rogers EA, Chanthanouvong S, Saengsudham C, et al. Factors associated with reported colorectal
cancer screening among Lao-American immigrants in Minnesota. J Immigr Minor Health.
2020;22:375-382. [PubMed: 31098763]

12. Crawford J, Ahmad F, Beaton D, Bierman AS. Cancer screening behaviours among South
Asian immigrants in the UK, US and Canada: a scoping study. Health Soc Care Community.
2016;24:123-153. [PubMed: 25721339]

13. Immigrants in the United States. 2020. Available at: https://www.americanimmigrationcouncil.org/
research/immigrants-in-the-united-states. Accessed August 12, 2021.

14. Vespa J, Medina L, Armstrong D. Demographic turning points for the United States: population
projections for 2020 to 2060. Curr Popul Rep. 2020;1144:1-15.

15. Fuentes L, Desai S, Dawson R. New Analyses on US Immigrant Health Care Access Underscore
the Need to Eliminate Discriminatory Policies; 2022. Guttmacher Institute; 2022. Available
at: https://www.guttmacher.org/report/new-analyses-us-immigrant-health-care-access-underscore-
need-eliminate-discriminatory. Accessed August 12, 2021.

16. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR):
checklist and explanation. Ann Intern Med. 2018;169:467-473. [PubMed: 30178033]

17. Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in systematic
reviews. BMC Med Res Methodol. 2008;8:1-10. [PubMed: 18215293]

18. Siddig H, Alemi Q, Mentes J, Pavlish C, Lee E. Preventive cancer screening among resettled
refugee women from muslim-majority countries: a systematic review. J Immigr Minor Health.
2020;22:1067-1093. [PubMed: 31900753]

19. Cofie LE, Hirth JM, Cuevas AG, Farr D. A national study of gender and racial differences in
colorectal cancer screening among foreign-born older adults living in the US. J Behav Med.
2020;43:460-467. [PubMed: 31625018]

20. Maxwell AE, Bastani R, Warda US. Demographic predictors of cancer screening among
filipino and korean immigrants in the United States. Am J Prev Med. 2000;18:62—68. [PubMed:
10808984]

21. Ellison J, Jandorf L, Villagra C, Winkel G, DuHamel K. Screening adherence for colorectal cancer
among immigrant hispanic women. J Natl Med Assoc. 2011;103:681-688. [PubMed: 22046845]

22. Lee SL, Lee EE. Access to health care, beliefs, and behaviors about colorectal cancer screening
among Korean Americans. Asian Pac J Cancer Prev. 2018;19:2021-2027. [PubMed: 30051703]

23. Lee SY. Colorectal cancer screening among Korean Americans in Chicago: does it matter whether
they had the screening in Korea or the US? Asian Pac J Cancer Prev. 2018;19:1387-1395.
[PubMed: 29802705]

24.Tong EK, Nguyen TT, Lo P, et al. Lay health educator education increases colorectal
cancer screening among Hmong Americans: a clustered randomized controlled trial. Cancer.
2017;123:98-106. [PubMed: 27564924]

25. Ko LK, Taylor VM, Yoon J, et al. The impact of medical tourism on colorectal screening
among Korean Americans: a community-based cross-sectional study. BMC Cancer. 2016;16:931.
[PubMed: 27905896]

26. Ben Morrison T, Wieland ML, Cha SS, Rahman AS, Chaudhry R. Disparities in preventive health
services among Somali immigrants and refugees. J Immigr Minor Health. 2012;14:968-974.
[PubMed: 22585311]

J Surg Res. Author manuscript; available in PMC 2023 July 26.


https://www.cdc.gov/cancer/colorectal/statistics/index.htm
https://www.cdc.gov/cancer/colorectal/statistics/index.htm
https://www.americanimmigrationcouncil.org/research/immigrants-in-the-united-states
https://www.americanimmigrationcouncil.org/research/immigrants-in-the-united-states
https://www.guttmacher.org/report/new-analyses-us-immigrant-health-care-access-underscore-need-eliminate-discriminatory
https://www.guttmacher.org/report/new-analyses-us-immigrant-health-care-access-underscore-need-eliminate-discriminatory

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Puli et al.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 11

Kim K, Chapman C, Vallina H. Colorectal cancer screening among Chinese American immigrants.
J Immigr Minor Health. 2012;14:898-901. [PubMed: 22187109]

Shih YCT, Elting LS, Levin B. Disparities in colorectal screening between US-born and foreign-
born populations: evidence from the 2000 national health interview survey. J Cancer Educ.
2008;23:18-25. [PubMed: 18444042]

Breen N, Rao SR, Meissner HI. Immigration, health care access, and recent cancer tests

among Mexican-Americans in California. J Immigr Minor Health. 2010;12:433-444. [PubMed:
19052868]

Consedine NS, Ladwig I, Reddig MK, Broadbent EA. The many faeces of colorectal cancer
screening embarrassment: preliminary psychometric development and links to screening outcome.
Br J Health Psychol. 2011;16:559-579. [PubMed: 21722276]

Francois F, Elysée G, Shah S, Gany F. Colon cancer knowledge and attitudes in an immigrant
Haitian community. J Immigr Minor Health. 2009;11:319-325. [PubMed: 18322798]

Siddig H, Pavlish C, Alemi Q, Mentes J, Lee E. Beyond resettlement: sociocultural factors
influencing breast and colorectal cancer screening among Afghan refugee women. J Cancer Educ.
2022;37:352-361. [PubMed: 32638290]

Patel S, Kranick J, Manne S, et al. A population health equity approach reveals persisting
disparities in colorectal cancer screening in New York City South Asian communities. J Cancer
Educ. 2021;36:804-810. [PubMed: 32060860]

Ly Van Manh A, Blondeau-Lecomte E, Makoni N, Jandorf L, Perumalswami P. Identifying factors
associated with cancer screening in immigrant populations living in New York City. J Community
Health. 2020;45:1027-1029. [PubMed: 32335864]

Samuel PS, Pringle JP, James Iv NW, Fielding SJ, Fairfield KM. Breast, cervical, and colorectal
cancer screening rates amongst female Cambodian, Somali, and Vietnamese immigrants in the
USA. Int J Equity Health. 2009;8:30. [PubMed: 19682356]

Ivey SL, Mukherjea A, Patel A, et al. Colorectal cancer screening among south Asians: focus
group findings on attitudes, knowledge, barriers and facilitators. J Health Care Poor Underserved.
2018;29:1416-1437. [PubMed: 30449755]

Oh KM, Park B, Jacobsen KH. A qualitative analysis of barriers to colorectal cancer screening
among Korean Americans. J Cancer Educ. 2019;36:261-270.

Fang CY, Ragin CC. Addressing disparities in cancer screening amongU.S. Immigrants: progress
and opportunities. Cancer Prev Res (Phila). 2020;13:253-260. [PubMed: 32132119]

Ayash C, Badreddine D, Gatarny R, et al. Associations with the receipt of colon cancer screening
among a diverse sample of Arab Americans in NYC. J Immigr Minor Health. 2020;22:503-511.
[PubMed: 31243689]

Juon HS, Guo J, Kim J, Lee S. Predictors of colorectal cancer knowledge and screening among
Asian Americans aged 5075 years old. J Racial Ethn Health Disparities. 2018;5:545-552.
[PubMed: 28664503]

Kim K, Chandrasekar E, Lam H. Colorectal cancer screening among Chinese, Cambodian, and
Vietnamese immigrants in Chicago. J Racial Ethn Health Disparities. 2015;2:473-480. [PubMed:
26863553]

Reyes AM, Miranda PY. Trends in cancer screening by citizenship and health insurance, 2000—
2010. J Immigr Minor Health. 2015;17:644-651. [PubMed: 25187320]

Lee HY, Im H. Colorectal cancer screening among Korean American immigrants: Unraveling the
influence of culture. J Health Care Poor Underserved. 2013;24:579-598. [PubMed: 23728030]
Gwede CK, Jean-Francois E, Quinn GP, et al. Perceptions of colorectal cancer among three ethnic
subgroups of US blacks: a qualitative study. J Natl Med Assoc. 2011;103:669-680. [PubMed:
22046844]

Maxwell AE, Danao LL, Crespi CM, Antonio C, Garcia GM, Bastani R. Disparities in receipt

of FOBT versus endoscopy among Filipino American immigrants. Cancer Epidemiol Biomarkers
Prev. 2008;17:1963-1967. [PubMed: 18708385]

Yao JS, Paguio JA, Dee EC, Amen TB, Escota GV. Disparities in access to colorectal cancer
screening among US immigrants. J Gen Intern Med. 2022;37:2126-2129. [PubMed: 35018572]

J Surg Res. Author manuscript; available in PMC 2023 July 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Puli et al.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Page 12

Shapiro E. Barriers to colorectal cancer screening among Russian-speaking immigrants: the
importance of culture and home country experiences. J Immigr Minor Health. 2022;24:1300-1308.
[PubMed: 34671898]

Li Y, Toseef MU, Jensen GA, Ortiz K, Gonzéalez HM, Tarraf W. Gains in insurance coverage
following the affordable care act and change in preventive services use among non-elderly US
immigrants. Prev Med. 2021;148:106546.

Portillo EM, Vasquez D, Brown LD. Policy, theory, and social issue promoting hispanic immigrant
health via community health workers and motivational interviewing motivational interview. Int Q
Community Health Educ. 2020;4:3-6.

Lee SY. Validation of Health and Cultural Belief Scales About Colorectal Cancer Screening
Among Korean Americans; 2011. Chicago, IL: University of Illinois at Chicago; 2011. Thesis.
Auvailable at: https://hdl.handle.net/10027/8920. Accessed August 12, 2021.

Rogers CR, Jessica Obidike O, Wallington SF, Hussein M, Mahamed ZA, Sampson J. A qualitative
study of barriers and enablers associated with colorectal cancer screening among Somali men in
Minnesota. Ethn Health. 2021;26:168-185. [PubMed: 29973057]

Manne SL, Islam N, Frederick S, Khan U, Gaur S, Khan A. Culturally-adapted behavioral
intervention to improve colorectal cancer screening uptake among foreign-born South Asians in
New Jersey: the Desi Sehat trial. Ethn Health. 2021;26:554-570. [PubMed: 30394106]

Coughlin SS, Lubetkin EI, Hay JL, Raphael R, Smith SA. Promoting colorectal cancer screening
among Haitian Americans. J Ga Public Health Assoc. 2015;5:149-152. [PubMed: 26819972]

Manne S, Steinberg MB, Delnevo C, Ulpe R, Sorice K. Colorectal cancer screening among
foreign-born South Asians in the metropolitan New York/New Jersey region. J Community Health.
2015;40:1075-1083. [PubMed: 26072261]

Gwede CK, William CM, Thomas KB, et al. Exploring disparities and variability in perceptions
and self-reported colorectal cancer screening among three ethnic subgroups of U.S. Blacks. Oncol
Nurs Forum. 2010;37:581-591. [PubMed: 20797950]

Walsh J, Nguyen T, Nguyen L, Mcphee SJ, Pasick R. Healthy colon, healthy life (Ru6t Lanh,
Séng Khoe): patient and physician factors associated with colorectal cancer screening among
Vietnamese Americans in a county medical care system. J Health Care Poor Underserved.
2009;20:74-89. [PubMed: 19202248]

Le D, Carney PA, Lee-Lin F, et al. Differences in knowledge, attitudes, beliefs, and perceived
risks regarding colorectal cancer screening among Chinese, Korean, and Vietnamese sub-groups. J
Community Health. 2014;39:248-265. [PubMed: 24142376]

Nakajima M, Haji A, Mohamud S, Ahmed O, Hodges JS, Pratt R. A culturally adapted colorectal
cancer education video for the Somali community in Minnesota: a pilot investigation. Am J Health
Promot. 2021;0:1-4.

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;6:21-28. [PubMed: 25821531]

Lopez-Class M, Luta G, Noone AM, et al. Patient and provider factors associated with colorectal
cancer screening in safety net clinics serving low-income, urban immigrant latinos. J Health Care
Poor Underserved. 2012;23:1011-1019. [PubMed: 24212154]

Lee SY, Lee EE. Korean Americans’ beliefs about colorectal cancer screening. Asian Nurs Res
(Korean Soc Nurs Sci). 2013;7:45-52. [PubMed: 25029921]

Maxwell AE, Crespi CM, Danao LL, Antonio C, Garcia GM, Bastani R. Alternative approaches
to assessing intervention effectiveness in randomized trials: Application in a colorectal cancer
screening study. Cancer Causes Control. 2011;22:1233-1241. [PubMed: 21678032]

Aragones A, Schwartz MD, Shah NR, Gany FM. A randomized controlled trial of a multilevel
intervention to increase colorectal cancer screening among Latino immigrants in a primary care
facility. J Gen Intern Med. 2010;25:564-567. [PubMed: 20213208]

Miranda PY, Yao N, Snipes SA, BeLue R, Lengerich E, Hillemeier MM. Citizenship, length

of stay, and screening for breast, cervical, and colorectal cancer in women, 2000e2010. Cancer
Causes Control. 2017;28:589-598. [PubMed: 28364196]

J Surg Res. Author manuscript; available in PMC 2023 July 26.


https://hdl.handle.net/10027/8920

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Puli et al.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Page 13

Menon U, Szalacha L, Prabhughate A, Kue J. Correlates of colorectal cancer screening

among South Asian immigrants in the United States. Cancer Nurs. 2014;37:E19-E27. [PubMed:
23632468]

Morey BN, Valencia C, Sunmin Lee. The influence of Asian subgroup and acculturation on
colorectal cancer screening knowledge and attitudes among Chinese and Korean Americans. J
Canc Educ. 2021:1e10. [e-pub ahead of print].

Dimaano C, Alsayid M, Tlimat NM, Spigner C. Perceptions of colorectal cancer screening in the
Arab American community: a pilot study. Prim Health Care Res Dev. 2019;20:1-5.

Nakajima M, Haji A, Sero A, et al. Psychosocial correlates of experience and intention to receive
colorectal cancer screening: a cross-sectional study among East African men in the U.S. J Prim
Prev. 2021;42:603-623. [PubMed: 34654996]

Li M, Yeh YL, Sun H, Chang B, Chen LS. Community-based participatory research: a family
health history-based colorectal cancer prevention program among Chinese Americans. J Cancer
Educ. 2019;35:485-492.

Consedine NS, Reddig MK, Ladwig I, Broadbent EA. Gender and ethnic differences in

colorectal cancer screening embarrassment and physician gender preferences. Oncol Nurs Forum.
2011;38:E409-E417. [PubMed: 22037340]

Ferdous M, Goopy S, Yang H, Rumana N, Abedin T, Turin TC. Barriers to breast cancer screening
among immigrant populations in Canada. J Immigr Minor Health. 2020;22:410-420. [PubMed:
31346839]

Hurtado-de-Mendoza A, Song M, Kigen O, Jennings Y, Nwabukwu I, Sheppard VB. Addressing
cancer control needs of African-born immigrants in the US: a systematic literature review. Prev
Med. 2014;67:89-99. [PubMed: 25034729]

Marques P, Nunes M, Da Luz Antunes M, Heleno B, Dias S. Factors associated with cervical
cancer screening participation among migrant women in Europe: a scoping review. Int J Equity
Health. 2020;19:1-15.

ACS. Colorectal cancer facts and figures 2020-2022. Am Cancer Soc. 2020;66:1-41.

Steinwachs D, Allen JD, Barlow WE, et al. NIH state-of-the-science conference statement:
enhancing use and quality of colorectal cancer screening. NIH Consens State Sci Statements.
2010;27:1-31.

DeGroff A, Sharma K, Satsangi A, et al. Increasing colorectal cancer screening in health care
systems using evidence-based interventions. Prev Chronic Dis. 2018;15:1-15.

Joseph DA, Degroff A. The CDC colorectal cancer control program, 2009e2015. Prev Chronic Dis.
2019;16:E159. [PubMed: 31808418]

Gupta S, Sussman DA, Doubeni CA, et al. Challenges and possible solutions to colorectal cancer
screening for the underserved. J Natl Cancer Inst. 2014;106:dju032.

Attipoe-Dorcoo S, Chattopadhyay SK, Verughese J, Ekwueme DU, Sabatino SA, Peng Y.
Engaging community health workers to increase cancer screening: a community guide systematic
economic review. Am J Prev Med. 2021;60:189-e197. [PubMed: 33309455]

Gupta S, Halm EA, Rockey DC, et al. Comparative effectiveness of fecal immunochemical test
outreach, colonoscopy outreach, and usual care for boosting colorectal cancer screening among
the underserved a randomized clinical trial. JAMA Intern Med. 2013;173:1725-1732. [PubMed:
23921906]

Lasser KE, Murillo J, Lishoa S, et al. Colorectal cancer screening among ethnically diverse,
low-income patients. Arch Intern Med. 2011;171:906-912. [PubMed: 21606094]

Frerichs L, Beasley C, Pevia K, et al. Testing a culturally adapted colorectal cancer screening
decision Aid among American Indians: results from a pre—epost trial. Health Equity. 2020;4:91-
98. [PubMed: 32258960]

Liss DT, Petit-Homme A, Feinglass J, Buchanan DR, Baker DW. Adherence to repeat fecal occult
blood testing in an urban community health center network. J Community Health. 2013;38:829—
833. [PubMed: 23546555]

Davis T, Arnold C, Rademaker A, et al. Improving colon cancer screening in community clinics.
Cancer. 2013;119:3879-3886. [PubMed: 24037721]

J Surg Res. Author manuscript; available in PMC 2023 July 26.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Puli et al. Page 14

85. Davis TC, Arnold CL, Bennett CL, et al. Strategies to improve repeat fecal occult blood testing
cancer screening. Cancer Epidemiol Biomarkers Prev. 2014;23:134-143. [PubMed: 24192009]

86. Pérez-Escamilla R, Garcia J, Song D. HEALTH CARE ACCESS AMONG HISPANIC
IMMIGRANTS: ;ALGUIEN ESTA ESCUCHANDO? [IS ANYBODY LISTENING?]. NAPA
Bull. 2010;34:47-67. [PubMed: 21116464]

87. Kim W, Keefe RH. Barriers to healthcare among Asian Americans. Soc Work Public Health.
2010;25:286-295. [PubMed: 20446176]

J Surg Res. Author manuscript; available in PMC 2023 July 26.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Puli et al.

Identification ]

[

Screening ]

[

Eligibility J

[

]

Included

[

Records identified through database
searches (Ovid MEDLINE, Elsevier
Embase, EBSCOhost CINAHL, Clarivate
Web of Science)
n=4,637

A 4

Records after duplicates removed

Page 15

A 4

n=3,027

Y

Full-text articles assessed for eligibility

Records excluded
n=2947

n=80

Y

Studies included
n=>55

Fig. -
Scoping review literature screening flowchart.

J Surg Res. Author manuscript; available in PMC 2023 July 26.

Full-text articles excluded
n=25




Page 16

Puli et al.

Adoasopus ‘1 904

Adoasouo|0o
‘Adoasopiowbis ‘1 904

Adoasouo|o)

Adodsouoj0d ‘1 904
AdoasouojoD

Adoasouojod ‘1904

Adoasopus ‘1 904

Adoaso1004d ‘Adoasouo]oa
‘Adoasopiowbis ‘1 904

14904

Adoasouojod
‘AdoasopiowBis ‘1 904

elLI0}[eD

aule

AN “AuD 3I0A MoN

AN ‘AN 30A MON
VO ‘obaiq ues
AN ‘AND 30A MON
AN ‘UApjooig

BlUI0JI[ED

S9JEIS paun

11 ‘ofealyd

NIA ‘J81s8Y20y

13p|0 1o A 0g ‘sjuelBiwiwi uelpu| TE pue 1ysepelbueg gz

A G/—0G ‘syueiBiwiwi
9SaLLBUIBIA PUR ‘1[eWOS ‘URIpoquie) 8Jewsa) 00T

13p|0 10 A G ‘suelBiwiwi uBISY TTE pue ueslyy 10/

K G105
‘syuesBiwiwi 1jedaN pue ‘iysapejbueg ‘1uelsied ‘uelpuj g

J1ap|o 10 A 0G ‘suesbiwii afewsy ueybyy 6T
13p|0 Jo A oy ‘suelbiwiwi uenieH Sy
K G/—Gp ‘siuelBiwwn uedrewer

19p|0 10 A gT ‘sjuelBiwiwil UedIXaIN G92S
J13p|0 10 A oG ‘syuelbiwwi oy T
J19p|0 Jo A oG ‘siuelBrwiwi 8saulyd £TT

19p|0 1o A gT ‘sjuelBiwiwl Ijewos 018

SMBIAJIBIUL BAITRl[eNd)

Aanuns Jo sisAjeue anielijenb
‘M3IA31 ey Juanted sAlremIuEN

Aanuns Jo sisAfeue anlzelnuend

sAanins
pue SmaIAIBIUL JO SISAJeue aAlelifend)

SMBIAJIBUI JO SISAJeue aAITeNeNd)
SM3IAJIBUI JO SISAJeue aAleNend)
AanIns Jo sisAjeur anireIUENY
Aanuns Jo sisAjeue anlelnuen®)
Aanns o sisAjeue aaneuend
AaAIns pue uonuaAlaul

Uieay Jo siskfeur aaneIuEND

MBIA8J 1By Jusied aAlzeInuEnd

8102 01249 K3NI

6002 ge /8719 |anwes

0202 pe/2 19 Yuen ueA A

Te0e ce /219 |9red
0202 2128 bippis
600¢ 1g/2 19 sl0duelH

T10C g2 78 dUIpasu0)

0102 62/2 19 usdIg
800¢ gz/€ 79 UIUS
2102 12/ Wi

2102 oz/E 39 UOSLUO Usg

Adoasouojod ‘114 ‘1904 VM ‘ealy uenjodonsiy ajness K G/—-0G ‘siuelBiwiwi ueaioy 6T Aanns Jo sisAjeue anleuENd 9102 2 A
Adoasouo|09 UOIUBAJSIUI [BUOIIEINP3
‘Adoasopiowbis ‘1 904 VO ‘0jusWe.oes A G/-06 ‘siuelbiwwi BuowH 62¢ JO e} paj|0Juod paziwopuey 1102 vz /249 BuoL
Adoasouojod sAanINs JO
‘AdoasopiowBis ‘1 904 71 ‘ealy uenjodonsin obealyd J13p|0 Jo A 0G ‘siuelBiwWI UB3I0N 0TZ sasAjeue annelfenb pue aairelueN®d  8TOZ ¢z 1219 997
sAanINs Jo
1904 1 ‘easy uenjodosia| 0bedIyD 13p]0 40 A 0§ ‘siuelBIWLI UBBIOY 20T sasAeue aAneljenb pue aaeIluend  8T0Z 221218 997
Adoasouojod ‘1904 AN ‘A0 MIOA MaN ‘wajieH J13p|0 10 A 0g ‘syuelBiwiwi ajewsy diuedsiH zz SMBIAJIBIUI JO SISA[eur anneIuend) TT02 12/ 19 U0sl||3
Adoasouojod 19p|o
‘AdoasopiowBis ‘1 904 VD ‘s9jabuy o0 10 A 0G ‘siueJBIwWI 9jeWa) UBSIOY 62 PUe Oul SAAAINS JO SIsAJeur aaireIIUENY 0002 0/ 78 [IsMXeN
Adoasouojod
‘Adoasopiowbis ‘1 904 S9]elS paluN A G7-0G ‘siuelBluwl 6255 sAanINs Jo sisAfeue anneInuen® 0202 61/ 79 340D
- - - MBINBJ D17eWR)SAS 0202 g1/2 9 bippis
Adoosouojod
‘Adoasopiowbis ‘114 ‘1904 BJOSBUUIIN A G7-0G ‘siueibiwwi oe 8TT Aanuns Jo sisA[eue anlreIUBND 0202 17729 s1sboy
Adoasouojod
‘Adoasopiowbis ‘1 904 elUlOjIRD 18P0 10 A 0g ‘sjuelBiwwi 6EY'GZ AaAIns Jo sisAjeue aaieIuRNY €102 o1/ 79 1pIYeYS
1591 BulUBaIOS uoI1ed0T] sjuedionied adAy Apnis Jesp 3L

Author Manuscript

—T93lgel

Author Manuscript

Author Manuscript

"sonsualoeIeyd Apms

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2023 July 26.



Page 17

Puli et al.

Adoasouo|09

‘Adoasopiowbis ‘1 904 VO ‘Ble|D BlUES A 6/-0S ‘siuelBiwiwi asawreulsiA 808 SMBIAJIBIUI JO SaSAJeue aAlleIueNd) 6002 95/ 19 US[EM\
- 714 ‘Aunod ybnoiogsyiH J19p|0 Jo A 0G ‘siuelBiwiwi ueIRH O0Z pUR UBaqqLERD 07 MBIAIBIUL JO SISAJeue anljeluend) 0102 55 /2 19 3pamo
Adoasouojod ealy ueyjodons\ A G7-0S ‘siuelbiwiwi (exjue]
‘Adoasopiowbis ‘1 904 Aaslar MaN/OA MBN 1IS ‘ysepe|bueg ‘jedaN ‘elpu] ‘Uelsiied) UeISY UINoS 802 AanIns Jo sisAjeue aAneueNd G102 pg /219 duueN
AN ‘A1D %IOA MaN
74 ‘Aunod apeqg-1wer ‘1eH
AdoasouojoD a7 {14 “Auno) ybnoiogs)jiH siuesBiwiwi uenreH Arewwns yoJeasay G102 ¢g/2 78 ulybnod
Adoasouo|0a
‘Adoasopiowbis ‘1 904 Assiar MmeN A G/-0S ‘sueisy ynos €6 UOIUBAJIBIUI [eloINRYDg 8702 2/2 78 duue
Adoasouojod
‘Adoasopiowbis ‘114 ‘1904 BJOSBUUIIN A G/—0G ‘sa[ew Ijewos /z MBIAIBIUI JO SISA[eUR aATIE)[ENO 1202 1572 72 s1aboy
1904 71 ‘ealy uenjodoss|y obealyd 18P0 10 A 0G ‘siuelBiwiwl uealoy 9z uolepIfeA a[eds yljeaH/Asning 1102 059971
- X1 ‘osed |3 sjuesBiwwi xune] pue ojuedsiH UonUaAIBIUL YIjeaH 0202 612 39 0]]11I0d
Adoosouojod
‘Adoasopiowbis ‘1 904 S318IS palun SjuesBrwwi 02z SAaAINS Jo sIsAjeue aareIUENY 1202 gy /249 171
K5/-05
‘syuelBiwiw ueisiyife] pue ‘lueisiuawIn ‘1ueIszABIAY]
AdoasouojoD AN “AuD I0A MoN ‘lueISYYeZEY ‘IUBISIIAGZN ‘UBIUIEINN ‘URISSNY T8 SM3IAJIBUI JO SISAJeue anlzeNend 1202 ,y0N1deys
Adoasouojod
‘Adoasoprowbis ‘114 ‘1904 S818IS paliun 18pj0 4o A oG ‘swuelBlwwl 099 Kanuns Jo sisAfeue aaireInuENQ 2202 oy /€19 OBA
Adoasopus ‘1 904 VO ‘sojabuy S0 A 67—06 ‘syuesBiwwi ourdiji4 /8y AanIns 1o sisAjeue aAneueNd 8002 sy /879 [I9IMXeIN
SMBIAJRIUI JO
- 74 ‘Aunod ybnoiogsyiH J13pJ0 Jo A 05 ‘siuelBiwwl uenleH 0Z pue ueaqque) 0z sasAJeue aAleluenb pue saieNENd  TTOZ /€ 19 3PaMD
Adoasouojod
‘AdoasopiowBis ‘1 904 ealy ueNjodossIN YIOA MN A 88—0G ‘siuriBiwiwI UeaI0Y T8Z A3AIns Jo sisAjeur anreIUBNY €102 eyl pue 897
A
Adoasouojod 08-0G ‘sjuelBiwiwi ajew TT8'08 pue ‘A G9—Tz ‘SiueiBiwiwi
‘AdoasopiowBis ‘1 904 S9JRIS paluN aewsy TT.'T6 ‘49pJ0 10 A O ‘stueiBiwwi aews) G/ ¥'s/ SAaAINS JO SIsAjeur aaieIIUEND GT0Z  zyBPUBRIA pue sahay
13p]0 Jo A oG ‘siuelbiwwl SM3IAJIBIUI JO
Adoasouo|od ‘Adoasoplowbis 71 ‘obeayd asaWeulalA 89T puUe ‘uelipoquie) 69 ‘@sauly)d L2 sasAjeue anieIuenb pue aaleNENd  STOZ 1278 WY
AN ‘ealy ueyjodonain
Adoasouojod ‘1904 uolbulysepn-alownjeg A G7-06 ‘syuelBiwiwl asaweulslA pue ‘uealoy ‘8ssuly) vz AanIns Jo sisAjeue anreyuen® 8102 op/2 49 uong
Adoasouojod ‘114 ‘1904 AN ‘A1D %IOA MaN A G706 ‘siueiBiwwi qely 00T ASAINs O sIsAjeur anireIUENY 0202 612 18 Usely
- - - MBIABJ YdIessay 0202 ggu1bey pue bueq
Adoasouo|09
‘Adoasopiowbis ‘1 904 23 ‘uoibuiysepp J13p|0 10 A o ‘syuelBiwiwi uealoy TS SMBIAIBIUI JO SISAJeue aAlelend 6T0Z 161219 Yo
1591 BulusaIds uoieInT] sjuedionied adAy Apnmis JeaA ENER

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2023 July 26.



Page 18

Puli et al.

"1S8] [01WAYO0UNLILI [808) = ] |4 ‘1S8) POO|Q 3NI20 [228) = | 904

- AN ‘UApjooig A 0/-Sp ‘stuesBrwiwi uedrewer 69 Aanns o sisAjeue aaneuend 1102 o0,/ 18 8UIpasuo)
1904 sexa | A G796 ‘siueiBiwwi asaulyd) UONUBAIBIUL YI[eaH 6102 607278 11
Adoasouojod
‘AdoasopiowBis ‘1 904 NI ‘Baly 0J18IN S9ID UIM | A G/-Gp ‘siuelBiwiwi sjew uedlyy 183 TTT A3AIns Jo sisAjeur anreIuENY 1202 g9/2 18 eWIlRYEN
VIN ‘19159210
Adoasouojo9 ‘] 14 WD ‘ealy Aeg 09sIoueld UeS A G/—0G ‘sjuesBiwuw sfew qely TT SMBIAJBIUI JO SISAJeur aAleliend) 6102 197218 pikesy
BaIY 0J1BIN
- 2@ uoibuiysep-aiownjeg A G/—0G ‘siueiBIwWI UBBIOY PUB 3S3UIYD Q0 ASAINs Jo sisAjeur aaneIUENY 1202 99/2 18 K310
Adoasouojod
‘AdoasopiowBis ‘1 904 71 ‘obearyd J13p|0 Jo A 0§ ‘SluelBiwwI UBISY YINOS G/2 MBIAIBIUL JO SISAJeue anljelueNd) ¥102 g9/2 79 UOUBIN
Adoasouojod
‘Adoasopiowbis ‘1 904 Sa]eIS paluN (D¥D Joy) Jap|o 4o A QG ‘siuesBiwiwi ajeway 896y T sAanns Jo sasAjeue aAnelUENY 1102 yg/E 18 EPUBIIN
uonuaAJBUI
- AN ‘AND YIoA MaN J1ap|o Jo A oG ‘syuesBrwiwil oune g9 U3[eay JO [els] pajjoluod paziwopuey  0T0Z ¢/B 18 Sauobely
Adoasouojod uonuanaul
‘AdoasopiowBis ‘1 904 BIUIOHRD UJBYINOS A 02-0G ‘stueaBiwwi ourdiji4 8¢S Yeay Jo sisAjeur anneIuRNd 1102 2072 19 |18MXeN
Adoasopus ‘1 904 71 ‘ealy uenjodoss|y obealyd 18P0 10 A 0G ‘siuelBiwiwl uealoy 9z SMBIAIBIUI JO SISAJeue aAlelend) €102 19/ 78 997
Adoasouo|0a
‘AdoasopiowBis ‘1 904 dIN ‘elquinjo) Jo 1LasIa J19P|0 Jo A 0G ‘SiuBJBIWIWI UBDLISWY [RIUSD/YINOS 078 MBIASJ 1eyd Juaied aAnelueNd 2102 09/2 19 sse|D-zadoT]
Adoasouojod ‘1 904 WD ‘09s10URIH UeS A 89—0G ‘siuesBrwwi 8sauly) T UOIUSAJIBIUL UOITeINPa Yl[esH ¥102 65/2 18 Buep
SASAINS pue UONUSAIRIUI
- NIA ‘stjodeauuny sjueIBIWWI djew Ifewos 1g |euoIeINPa J0 SIsAjeue anleIIURND 1202 g5/2 18 ewilexeN
Adoasouo|09 4o AG/-0S
‘AdoosopiowBis ‘1 904 ‘ealyy ueyljodonis|N puejliod ‘SJURJBIWILI 8SBWBUIBIA GET PUB ‘Ueal0oY /TZ ‘8saulyd 882 Asnuns Jo sisAjeue aAlrelueNd ¥102 151818
1591 BulusaIds uoieInT] sjuedionied adAy Apnmis JeaA ENER

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2023 July 26.



Page 19

Puli et al.

Author Manuscript

L€'SE'ZE'TE

19'16°2€

S9'76'0E

65'LE

S¢

99'2Y'9E'vE'EE VT

99

§9'%9'vS'TS'SY' TV 6€'GE 6282 2281

a'or

]

€Sy

85

€9-09'/6'G5'05'6€'LE'9€'EE-0E'2C ' T2'8T

65-0S'Ly'0V'LE'9E'EE-TE V2 8T TT

Le'Se

05'6Y'C

o

Tr'ee

87—-6€'L€-GE'€€'62'82'SZ V2 '6T'0T

80UaJa481d/a0uUepPI0dUO0d Japuah Jo ansinbull ueldisAyd-1uaied
yoddeu Japinoad-jusired Jo yoe
1SNASIW WRSAS YljeaH NI
99UaJa)a.d ased Jeuonipes L
|8A8] UOIBIN}NDY
asn abenbue| ysijbu3
UOIIRZIUIRISAM JO 93168Q
Aouapisal SN Jo yibua] SJallieq [eJn}N20120S
AJuo uorreanpa j0oyds ybiH
SUOIRIIPaW JO alemeun
sauljapInB BuiusaIds MO||0} 10U PIP UBIDISAUH
abeJan02 doUBINSUI PUB SHSIJ J9DUED JO dJemeun
UOITePUBWIWIOIAI UBIDISAYd JO XIeT]
Buiuaalas ¥ pue DY J0 abpajmous o 3orl/yum AlLteljiwesun abpajmouy
aJed 10} proige [anes] 01 ANy
s1502 BuiuaasIds
diysuazio Jo e
pafojdwaun

Aed 01 A1j1qe J0 8dueINSUI JO o€

8 Buiuaaios paseq-awoH
1z S159) BUIUS31IS JBYJ0 0} BOUBIBYPY
16'98 waIsAs ateayyfeay Jo Alixajdwod Bunebineu Aynoiia
e uoneuodsuely Buyoe]
ee Buiddaid Adoasouojod yum Aynaiyig
Ye-TE'92'8T J8181dI83Ul 0} $$8998 ON
0€-8T'TT 8482 J0 924N0S |BNSN/dDd e Buiaey 10N $S900Y
aouaJa)al Apnms Jarireg away ]

"3]qe1 SISaYIUAS eleqg

— ¢ 9lgel

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2023 July 26.

J Surg Res. Author manuscript



Page 20

Puli et al.

18pinoad ated Arewud = d0d

19'Ly'1€'SE'2E

0L'L¥'1€'SE'0E

T€

T€

1S'er'L€'9e'ee"eE

69'7T5'0S

A

L8

89'T9'05'Ly'L€'9E"2

ssa204d Buluaalas Bulziuewnyap ‘ysi ‘a]qenoywoduN
JusWsSeLieqwa paje|al-bulusslds
painsuiun uaym areayijeay Aujenb-moj| 40 UI8dU0D
wajqoid yyreay e Buipuly Jo JeaH
sisoufelp 1aoued 03 pare|al ssaussa|diay paniadiad ‘aweys ‘Jead
Aoealya-419s
Aianas D¥D Jo uondadiad
MSU DYD 4o uondaiad

(3081943 YOB| J0) UOITBIUSLIO U}[e3Y SAIEIUSASI]

T5'6€'€E Ufeay JaA0 dousnjjul yied
15 sisouBelp 1aoued 10J aSIane UOIUBAIRIU|
05'LY'LE'9E'88'2T wstfere} yesH sjal|aq pue uondedlad yiesH
15 sajuedwod [eannasew.eyd Jo uoididsng
5 PausaIds OyYM SpuaLi
19'66'26 Juswabelnodus Ajiwe
It diysuonrejas uerdisAyd-juaired anleILIOyINRUON
aouaJayal Apms Jalireg away L
Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2023 July 26.



	Abstract
	Introduction
	Materials and Methods
	Data sources and search strategy
	Study selection
	Data extraction
	Thematic analysis

	Results
	Evidence source
	Thematic categorization of barriers to colorectal cancer screening
	Access
	Knowledge
	Culture
	Trust
	Health perception and beliefs

	Discussion
	Conclusions

	References
	Fig. –
	Table 1 –
	Table 2 –

