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Abstract Latinos have a higher rate of mortality and lower
rate of colorectal cancer (CRC) screening than most racial
groups in the United States. This study examines the predictors
of screening colonoscopy (SC) for CRC among Latinos in a
patient navigation (PN) intervention. Participants were ran-
domized to either a culturally-targeted PN group (n = 225) or
a standard PN group (n = 167). Each completed an interview
assessing sociodemographic and intrapersonal information.
There was no difference in SC completion between PN groups
(80.9 and 79.0 %). Logistic regression revealed that low lan-
guage acculturation (OR = 2.22) and annual income above
$10,000 (OR = 1.97) were independent predictors of com-
pletion. Both standard and culturally-targeted PN successfully
increased SC completion by nearly 30 % above the recent
estimation for physician-referred patients. Our findings suggest
a need to further reduce barriers to SC in low income and
highly acculturated Latino groups.

Keywords Latinos - Colorectal cancer screening -
Patient navigation - Health disparities

Introduction

Colorectal Cancer Prevalence and Mortality Among
Latinos

Colorectal cancer (CRC) is the second leading cause of
cancer death for Latinos [1]. This is discouraging because
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CRC can be prevented through endoscopic screening (i.e.
colonoscopy) with the removal of identified polyps during
the procedure. According to the American Cancer Society,
only 47 % of Latinos have been screened for CRC, com-
pared to 61.5 % of Non-Latino whites [1]. Consequently,
Latinos are more likely to be diagnosed with CRC at a later
stage than other minorities which decreases the probability
of survival after diagnosis [1]. Early detection and removal
of cancerous and precancerous polyps through screening
colonoscopy (SC) can significantly reduce the incidence
and stage at diagnosis of CRC, thus improving survival.

Barriers to Participation in Colonoscopy Screening

Barriers to SC can be conceptualized from an ecological
perspective [2], where behavior (i.e. participation in
screening) is thought to be determined by intrapersonal
(individual characteristics such as knowledge, attitudes,
behavior, and self-concept), interpersonal (social networks
and social support systems), institutional (characteristics of
social and organizational institutions), community (rela-
tionships among organizations, institutions and informal
networks) and policy (local, state and national laws) fac-
tors. Barriers influencing CRC screening in general have
been well documented in the literature, but few studies
have assessed barriers specific to Latino populations,
especially among participants of a SC intervention.
Previous literature has identified barriers associated with
SC that fall mainly within the intrapersonal and interper-
sonal levels of the ecological model; such as socioeco-
nomic and other demographic factors, socio-cultural and
psychological factors. For example, a qualitative study of
mostly Spanish-speaking Latinos identified fear of pain or
diagnosis and lack of motivation as barriers to screening
[3]. A general fear of CRC and fear of the colonoscopy
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procedure itself have also been identified as barriers to
CRC screening [4]. Similarly, another study [5] identified
ignorance about CRC and the colonoscopy procedure,
cancer insecurity, mistrust, machismo, fear of exam, time,
embarrassment, lack of symptoms and myths about cancer
as barriers among urban Latinos. In low-income Latinos,
the mentality of fatalism and a lack of health literacy were
also prevalent factors that affected their rates of CRC
screening [6].

Due to the large proportion of foreign-born Latino
immigrants now living in the United States (US), accul-
turation and its relation to Latino health is important to
examine regarding CRC screening participation. Accul-
turation can be described as the process by which an
individual adopts the attitudes, values, customs, beliefs and
behaviors of another culture [7]. Research has demon-
strated that Latinos who are more acculturated tend to have
better health [8]. However, there are mixed findings
regarding acculturation and CRC screening among Latinos.
Lower acculturation has been associated with more
colonoscopy screening [9], but has also been related to the
underutilization of screening [10], and has been found to
vary by national origin [11]. Another study found that
acculturation was unrelated to screening rates among
immigrant Latino patients, but factors such as length of
time in the US and nativity status were more likely to
predict SC participation [4].

English language preference is often used as an indicator
of acculturation [12]. A language barrier presents a
potential communication gap between healthcare providers
and patients; language incongruence has been identified as
a significant predictor of CRC screening [13, 14].
Numerous studies have shown that English-speaking
Latinos are more likely to be adherent to screening rec-
ommendations, including endoscopy, compared to Span-
ish-speaking Latinos [4, 8, 15-17]. However, others have
found that language preference does not predict cancer
screening uptake [18, 19].

Increasing Colorectal Cancer Screening Through
Patient Navigation

While colonoscopy is often promoted as the gold standard of
CRC screening tests, the procedure has disadvantages includ-
ing invasiveness, need for physician referral, and complex pre-
exam preparation. One study found that, even with physician
referral, only 50 % of patients completed the procedure [20].
The disparity in Latino CRC screening rates may be influenced
by many factors including socio-demographic and intraper-
sonal level psychological barriers associated with participating
in the colonoscopy procedure itself.

Patient navigation (PN) interventions have been used to
address barriers associated with SC. PN has been effective

at overcoming many of the barriers that may contribute to
disparities in screening and mortality in Latino populations
[21-23] and has increased Latino screening above rates
seen with usual care. Few studies have examined the
influence of psychosocial factors on SC among Latinos
when structural level barriers are reduced through a PN
intervention. Overall there are mixed findings regarding the
relationship of fear, fatalism and cancer worry to screening
adherence among Latinos. For example, one study [24]
found that fatalism and cancer worry were higher among
non-adherent Latinas. Another [4] found that higher levels
of cancer worry were associated with screening adherence
among immigrant Latinos. However, there remains need to
further explore the attitudes, beliefs and characteristics of
Latinos who complete a SC. This information will help to
further understand what makes navigation successful for
some and provide insight about those who do not complete
the procedure.

Thus, the purpose of this study was to investigate predictors
of non—completion among Latino participants in a PN inter-
vention for CRC screening through colonoscopy. This study
will consider the impact of socio-demographic and intraper-
sonal factors on the completion of colonoscopy screening.

Methods
Study Setting and Recruitment

In this IRB approved, randomized clinical trial, Latino
patients who visited Mount Sinai’s primary care clinic
between May 2008 and December 2011 and were referred
for a SC by their primary care physician were potentially
eligible for recruitment. After referral, patients met with
research assistants at the clinic to learn more about the
study, determine eligibility, and sign a consent form for
participation if they were interested. CONSORT guidelines
were followed for the duration of the study (See Fig. 1)
[25]. Denominators of the percentages shown in Fig. 1 are
defined by the number of participants in the preceding box.

Latino patients over the age of 50 with no history of
inflammatory bowel disease or CRC and no significant
comorbid conditions were eligible. In addition, patients
must not have had any form of CRC screening (e.g.
colonoscopy, FOBT, or flexible sigmoidoscopy) in the
previous 5 years, an interval based on the clinical practice
at our institution. Nurses in the Division of Gastroenter-
ology (GI) reviewed medical eligibility of all recruited
patients to confirm there were no contraindications to
colonoscopy or sedation. A total of 623 patients were
referred to our study and 91.5 % (N = 570) consented and
enrolled. All patients were recruited and navigated in their
preferred language (English or Spanish).
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623
Referred for
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Analytic Dataset
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77 Gl Consult
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24 Medical Reason
2 Substance Abuse
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Navigation Navigation
30 Not Navigated 39 Not Navigated
-Unreachable -Unreachable
167 (84.8%) 225 (85.2%)
I I
I | I |

132 (79.0%) 35 182 (80.8%) 43
Completed Not Completed Completed Not Completed

Fig. 1 CONSORT diagram
Non-navigated Participants

Upon review, 10 of the 570 enrolled patients should have not
been included in enrollment as they did not meet eligibility
requirements (e.g. no working phone) and thus were not
randomized. During the medical clearance process by the GI
staff, 99 (17.6 % of enrolled) patients were determined
ineligible for direct referral based on medical condition (e.g.
uncontrolled diabetes or hypertension, substance abuse, etc.)
and were referred for further medical clearance and therefore
were not included in randomization.

Thus, 461 enrolled patients were randomized to the two
study arms: enhanced patient navigation (EPN) and stan-
dard navigation (STD). In the EPN group, a health pro-
fessional assisted participants in negotiating the health care
system and discussed barriers to completing their colon-
oscopy. In the STD group, participants received the stan-
dard of care, which included navigation from staff PNs.
The script delivered to the EPN group included a culturally
targeted message emphasizing importance of SC for Lati-
nos and attended to patients’ concerns. The second mes-
sage was a standard script to only schedule the procedure
and answer questions. Despite numerous attempts to contact
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them, 69 (15.0 % of randomized patients) were never
reached to schedule a SC appointment, and consequently
were not navigated.

Navigated Participants

The 392 participants in this study were randomized to
a study arm and a PN based on randomization tables cre-
ated by the study statistician. Participants were randomized
to either the STD group (N = 167) or the EPN group
(N = 225). Both intervention groups received three scrip-
ted navigation calls: a scheduling call, a call 2 weeks
before their colonoscopy date, and a final call 3 days prior
to the procedure. Written bowel preparation instructions
were mailed after the scheduling call. The two reminder
navigation calls included a review of preparation instruc-
tions, assessment of transportation needs, and the naviga-
tors provided education and support. Ten percent of
recorded calls were monitored to ensure fidelity with each
condition.

In addition to the scheduling calls, there was one 30 min
assessment interview completed at the time of enrollment
for which participants received $20 in compensation.
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Analyses

Descriptive analysis was used to evaluate the socio-
demographic and psychosocial factors among Latino par-
ticipants who completed a colonoscopy and participants
who did not complete a scheduled colonoscopy. Missing
data, which was minimal because of the face-to-face
interview-format, was excluded from analysis. Univariate
Chi square analyses were performed to determine which
factors were associated with completion. Based on uni-
variate analyses and known literature, variables were
selected to be included in a logistic regression model (o
level of 0.200 was established for inclusion in the model).
Colonoscopy completion rates were modeled as a function
of the factors that appeared to be related to colonoscopy
completion among Latino participants in the logistic
regression analysis.

Measures

There were two main categories of variables: (1) socio-
demographic characteristics; and (2) intrapersonal factors
that have been reported as potential barriers or facilitators
for CRC screening.

Demographic Characteristics

Participants completed a general socio-demographic ques-
tionnaire regarding age, race/ethnicity, country of birth,
years in the US (for immigrants), employment status,
income, insurance status and education.

Intrapersonal Factors

Our study adapted a variety of published scales to measure
intrapersonal factors that have been identified as possible
barriers to SC. A detailed description of the measures for
fear of colonoscopy, fatalistic attitudes, screening pros and
cons, collective self-esteem, self-efficacy, social influence,
cancer anxiety, cancer worry, and perceived risk for CRC
have been published [26].

In addition, a 9-item measure of acculturation adapted
from previous literature [27] asked participants to indicate
the primary language they use in a variety of settings (e.g.
“In which language(s) do you usually think?””) on a 5-point
scale (1 = only Spanish, 5 = only English). An additional
three items assessed social acculturation by asking partic-
ipants to rate their number of interactions with other
Latinos (e.g. “The persons who you visit or who visit you
are:”) on a 5-point scale (1 = All Latinos/as, 5 = All non-
Latinos/as) (Cronbach’s o = 0.946).

Results

Of the 623 patients recruited for this study, there were no
significant differences in age or gender between those who
consented (N = 570) and those who refused to participate
(N = 53). There were also no statistically significant dif-
ferences in age, gender, country of origin, years in the US,
or preferred language between eligible, randomized par-
ticipants who were navigated (N = 392) and those who
were unable to be reached for navigation (N = 69).

Colonoscopy Completion Rates

There were no significant differences in SC completion rates
between the EPN (80.9 %) and SPN (79.0 %) study arms.
However, these rates exceed national averages of all Latinos
[24] and the screening rate of physician-referred patients by
approximately 30 % [20], suggesting that either form of PN
is effective for increasing screening uptake. Thus, the focus
of this report is on potential predictors of SC completion,
regardless of navigation type.

Socio-Demographic Characteristics of Completers
and Non-completers

Comparative analyses of socio-demographic features of SC
completers versus non-completers are summarized in
Table 1. Participants with annual incomes over $10,000 were
significantly more likely to get a SC than participants who
earned under $10,000 annually (P = 0.003). Participants
who were navigated in English or combination of English and
Spanish were significantly less likely to be screened than
those who were navigated in only Spanish (P = 0.001).
Foreign-born participants had a significantly higher rate of SC
completion (85.2 %) than those born in Puerto Rico (80.6 %)
and the US (70.7 %) (P = 0.035). Insurance status was also
related to colonoscopy completion. Patients insured through
Medicare or Medicaid were less likely to get a colonoscopy
than patients with private or self-pay insurance (P = 0.044).
Marital status showed a marginally statistically significant
difference between the groups, suggesting those who were
married tended to complete screening more than non-married
participants (P = 0.056). Employment also showed a slight
trend toward significance. Employed participants tended to be
more likely to complete screening than those who were
unemployed (P = 0.076). There were no statistically signif-
icant differences in age, gender, education level, or years in
the US between completers and non-completers.

Intrapersonal Characteristics

Table 2 shows the comparative results of the potential intra-
personal factors for colonoscopy completion. Overall, only
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acculturation was significantly related to colonoscopy com-
pletion rates. Participants who did not get screened had signif-
icantly higher levels of acculturation (P = 0.002). Language
and media acculturation were included in the overall accultur-
ation score, but were scored separately as well. High language
and high media acculturation were associated with low com-
pletion rates (P = 0.001 and P = 0.019, respectively). Partic-
ipants with higher self-efficacy tended to get screened more
often than participants with lower self-efficacy (P = 0.054).

Table 1 Socio-demographic factors of completers versus non-
completers of screening colonoscopy

N =392 Completers Non- Total P
completers
N % N % N %o
Age
49-64 235 794 61 206 755 77.0 0536
65+ 79 823 17 177 96 24.5
Gender
Male 87 763 27 237 114 291 0.229
Female 227 817 51 183 278 709
Marital status
Married 81 87.1 12 129 93 23.9 0.056
Not married 231 780 65 220 296 76.1
Employment status
Employed 88 863 14 137 102 262 0.076
Unemployed 225 781 63 219 288 738
Education level
>Grade 13 60 822 13 178 73 18.7 0.645
<Grade 12 253 798 64 202 317 813
Income
<10,000 132 733 48 267 180 51.3 0.003
>10,000 147 860 24 140 171 487
Language of navigation
English 112 713 45 287 157 40.1 0.002
Spanish 192 86.1 31 139 223 569
Both 10 833 2 167 12 3.1
Language of navigation
English/both 122 722 47 278 169 43.1 0.001
Spanish 192 86.1 31 139 223 569
Origin
UsS 58 70.7 24 293 82 209 0.035
Puerto Rico 141 80.6 34 194 175 446
Other 115 852 20 148 135 344
Insurance
Medicare/ 270 7877 73 213 343 882 0.044
Medicaid
Private/self-pay 42 913 4 8.7 46 11.8
Study arm
Enhanced 182 809 43 19.1 225 574 0.651
Standard 132 790 35 21.0 167 426
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Multivariate Regression

A 3-variable model was created to predict colonoscopy
completion (Table 3). The language acculturation subscale
was the strongest unique predictor of colonoscopy com-
pletion (P < 0.000, OR = 2.223, CI = 1.470, 3.361). For
each single unit increase in language acculturation, par-
ticipants were more than two times less likely to get a
colonoscopy. This suggests that a preference for the
Spanish language was a positive predictor of completion.
Participants with annual incomes of over $10,000 were
nearly twice as likely to get a colonoscopy as those who
made less than $10,000 annually (P = 0.026, OR = 1.965,
CI = 1.086, 3.557). Private or self-pay insurance status
was marginally significant in contributing to the prediction
of colonoscopy completion (P = 0.107).

Discussion

Overall, the results of this study indicate lower acculturation
and an income over $10,000 were the strongest predictors of
completion among Latinos in this sample. Specifically,
participants with lower language acculturation (i.e. prefer to
communicate in Spanish rather than English) were twice as
likely to complete a SC. A few studies have shown that
Latinos who are less integrated into American culture may
have greater positive health outcomes compared to more
acculturated Latinos [18, 28, 29]. However, the majority of
research has associated lower acculturation with lower rates
of cancer screening [10, 30-33]. All the subjects in our study
had some form of health insurance regardless of their
immigration status, suggesting that less acculturated partic-
ipants had already overcome the hurdles of gaining access to
health care coverage and were a population interested in
preventative care. This could explain our surprising results,
as previous studies sampled from a broader population of
immigrants, including Hispanics who had no or little access
to care. Our findings may be evidence that PN is effective in
increasing SC in less acculturated populations. In prior
research finding different trends, PN was not used as an
intervention to facilitate the screening process.

Preference for Spanish language suggests that some
Latinos prefer to speak their native language, perhaps
because they are better able to communicate and under-
stand others in this language. This was especially true in
the current study as a greater proportion of participants
who were navigated in their preferred language (Spanish)
completed a SC compared to those who were navigated in
English or both Spanish and English (86.1 vs. 71.3 vs.
83.3 %, respectively). These high rates of completion
among Spanish-speaking participants are in contrast to
many study findings [15-17] that have shown that
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of completes v o Completer Now-Completers P v

completers of screening

colonoscopy Fear 1.9913 (0.92571) 2.0082 (0.85456) 0.884 390
Fatalism 0.2610 (0.33215) 0.2408 (0.30494) 0.630 384
Pros and Cons 2.5592 (0.50928) 2.5707 (0.46635) 0.857 390
Self-efficacy 4.3202 (0.54234) 4.1779 (0.56485) 0.054 365
Perceived risk for CRC 1.8130 (0.66488) 1.7294 (0.61240) 0.316 389
Acculturation_Overall 1.6920 (0.53551) 1.9044 (0.56131) 0.002 387
Acculturation_Language 1.7096 (0.63272) 1.9924 (0.68571) 0.001 387
Acculturation_EthnicSocial 1.5999 (0.39195) 1.6778 (0.39047) 0.123 386
Acculturation_Media 1.7685 (0.81066) 2.0156 (0.83656) 0.019 386

Table 3 Logistic regression predicting odds of colonoscopy
completion

P Odds ratio 95 % CI for odds ratio

Lower Upper

Language acculturation 0.000 2.223 1.470 3.361
Income
<$10,000 1.000 1.000 1.000
$10,000+ 0.026 1.965 1.086 3.557
Insurance type
Medicare/Medicaid 1.000 1.000 1.000
Private/self-pay 0.107 2.543 0.816 3.676

English-speaking Latinos are more likely to complete
CRC screening. The current findings might be explained
by the fact that most of the PNs were bilingual and thus
were better able to communicate with Spanish-speaking
participants, and those participants may have better
understood their PN and thus the details required for a
SC. This finding additionally suggests that English-
speaking Latinos may have wanted to assimilate into
mainstream culture (by speaking the dominant language),
but may not have been completely bilingual (i.e. not able
to comprehend some of the complex medical terminology
associated with SC), which could lead to diminished
participation in screening. Further, the fact that Latinos
with an English language preference were less likely to
get screened suggests that acculturation to mainstream
beliefs, values, customs and behavior may be related to
lack of resources and support necessary to complete a SC,
which future refinements and adaptations of PN still need
to address. This reasoning is underscored by the current
study’s finding that a greater proportion of Latinos with
extremely low incomes (under $10,000, which is well
below the current federal poverty line $23,050 for a
family of four), public insurance (Medicaid/Medicare),
who were unmarried/unpartnered and who were currently
unemployed did not complete a colonoscopy.

Our study has some important limitations that should be
noted. All participants had health care coverage and phy-
sician referral; therefore, the increased rate of SC com-
pletion may be higher than the rate of completion in a
broader population with ranging health care insurance and
access. We used a five-year interval for previous CRC
screening, although current guidelines recommend SC
every 10 years. Although offering FOBT as an alternative
method of CRC screening may have influenced completion
rates, FOBT is not a part of the standard of clinical care at
our institution, and was therefore not offered as an alter-
native in this study. Latinos make up a wide variety of
communities that may have distinct cultures, values and
behaviors that could affect their rates of screening
uptake in a navigation setting. Our study is limited by a
lack of distinction between these subgroups of Hispanic
populations.

The study results have implications for the future
implementation of PN in Latino populations as well as
future research. The lack of significant differences between
STD and EPN study groups suggest that cultural targeting
is not necessary for PN to successfully increase SC
adherence in some Latino populations. In fact, our findings
suggest that any form of PN may be useful for reducing
barriers associated with low acculturation. Care should be
taken to ensure that English-speaking Latinos have a full
understanding of the necessary procedural information
even if English is their preferred language.

The results of this study demonstrate the role of PN in
increasing CRC screening adherence for insured Latinos,
regardless of the use of cultural targeting. A focus on
addressing barriers specific to low-income, more accul-
turated, and uninsured Latinos is still needed to continue to
reduce disparities in SC uptake and CRC mortality in the
Latino population.

Acknowledgments We thank our study participants, without whom
this research could not have been conducted, as well as our staff of
recruiters and navigators.

@ Springer



940

J Immigrant Minority Health (2014) 16:934-940

References

10.

11.

12.

13.

14.

15.

16.

. American Cancer Society: Colorectal Cancer Facts & Fig-

ures 2011-2013. 2011.

. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological

perspective on health promotion programs. Health Educ Behav.
1988;15:351-717.

. Green AR, Peters-Lewis A, Percac-Lima S, Betancourt JR,

Richter JM, Janairo MP, Gamba GB, Atlas SJ. Barriers to
screening colonoscopy for low-income Latino and white patients
in an urban community health center. J Gen Intern Med.
2008;23:834-40.

. Jandorf L, Ellison J, Villagra C, Winkel G, Varela A, Quintero-

Canetti Z, Castillo A, Thelemaque L, King S, Duhamel K.
Understanding the barriers and facilitators of colorectal cancer
screening among low income immigrant hispanics. J Immigr
Minor Health. 2010;12:462-9.

. Varela A, Jandorf L, Duhamel K. Understanding factors related

to Colorectal Cancer (CRC) screening among urban Hispanics:
use of focus group methodology. J Cancer Educ. 2010;25:70-5.

. Shelton RC, Jandorf L, Ellison J, Villagra C, DuHamel KN. The

influence of sociocultural factors on colonoscopy and FOBT
screening adherence among low-income Hispanics. J Health Care
Poor Underserved. 2011;22:925-44.

. Abraido-Lanza AF, Chao MT, Florez KR. Do healthy behaviors

decline with greater acculturation? Implications for the Latino
mortality paradox. Soc Sci Med. 2005;61:1243-55.

. Documet PI, Sharma RK. Latinos’ health care access: financial

and cultural barriers. J Immigr Health. 2004;6:5-13.

. Walsh JM, Salazar R, Nguyen TT, Kaplan C, Nguyen LK, Hwang

J, McPhee SJ, Pasick RJ. Healthy colon, healthy life: a novel
colorectal cancer screening intervention. Am J Prev Med. 2010;
39:1-14.

Shah M, Zhu K, Wu H, Potter J. Hispanic acculturation and
utilization of cervical cancer screening in the US. Prev Med.
2006;42:146.

Afable-Munsuz A, Liang S, Ponce NA, Walsh JM. Acculturation
and colorectal cancer screening among older Latino adults: dif-
ferential associations by national origin. J Gen Intern Med. 2009;
24:963-70.

Arcia E, Skinner M, Bailey D, Correa V. Models of acculturation
and health behaviors among Latino immigrants to the US. Soc Sci
Med. 2001;53:41-53.

Jerant AF, Fenton JJ, Franks P. Determinants of racial/ethnic
colorectal cancer screening disparities. Arch Intern Med. 2008;
168:1317.

Natale-Pereira A, Marks J, Vega M, Mouzon D, Hudson SV,
Salas-Lopez D. Barriers and facilitators for colorectal cancer
screening practices in the Latino community: perspectives from
community leaders. Cancer Control. 2008;15:157.

Christie J, Hooper C, Redd WH, Winkel G, DuHamel K, Itzko-
witz S, Jandorf L. Predictors of endoscopy in minority women.
J Natl Med Assoc. 2005;97:1361-8.

Diaz JA, Roberts MB, Goldman RE, Weitzen S, Eaton CB. Effect
of language on colorectal cancer screening among Latinos and
non-Latinos. Cancer Epidemiol Biomark Prev. 2008;17:2169-73.

@ Springer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Linsky A, McIntosh N, Cabral H, Kazis LE. Patient-provider
language concordance and colorectal cancer screening. J Gen
Intern Med. 2011;26:142-7.

Zambrana RE, Breen N, Fox SA, Gutierrez-Mohamed ML. Use
of cancer screening practices by Hispanic women: analyses by
subgroup. Prev Med. 1999;29:466-77.

Skaer TL, Robison LM, Sclar DA, Harding GH. Cancer-screen-
ing determinants among Hispanic women using migrant health
clinics. J Health Care Poor Underserved. 1996;7:338-54.
Denberg TD, Melhado TV, Coombes JM, Beaty BL, Berman K,
Byers TE, Marcus AC, Steiner JF, Ahnen DJ. Predictors of
nonadherence to screening colonoscopy. J Gen Intern Med. 2005;
20:989-95.

Jandorf L, Gutierrez Y, Lopez J, Christie J, Itzkowitz SH. Use of a
patient navigator to increase colorectal cancer screening in an urban
neighborhood health clinic. J Urban Health. 2005;82:216-24.
Chen LA, Santos S, Jandorf L, Christie J, Castillo A, Winkel G,
Itzkowitz S. A program to enhance completion of screening
colonoscopy among urban minorities. Clin Gastroenterol Hepa-
tol. 2008;6:443-50.

Christie J, Itzkowitz S, Lihau-Nkanza I, Castillo A, Redd W,
Jandorf L. A randomized controlled trial using patient navigation
to increase colonoscopy screening among low-income minorities.
J Natl Med Assoc. 2008;100:278-84.

Gorin SS. Correlates of colorectal cancer screening compliance
among urban Hispanics. J Behav Med. 2005;28:125-37.

Moher D, Schulz K, Altman D. The CONSORT statement:
revised recommendations for improving the quality of reports of
parallel group randomized trials. BMC Med Res Methodol.
2001;1:2.

Jandorf L, Braschi C, Erstoff E, Wong CR, Thelemaque LD,
Winkel G, Thompson HS, Redd WH, Itzkowitz SH: Culturally
targeted patient navigation for increasing African American’s
adherence to screening colonoscopy: a randomized clinical trial.
Cancer Epidemiol Biomarkers Prev (In Press).

Marin G, Sabogal F, Marin BV, Otero-Sabogal R, Perez-Stable
EJ. Development of a short acculturation scale for Hispanics.
Hispanic J Behav Sci. 1987;9:183-205.

Lara M, Gamboa C, Kahramanian MI, Morales LS, Bautista DE.
Acculturation and Latino health in the United States: a review of
the literature and its sociopolitical context. Annu Rev Public
Health. 2005;26:367-97.

Prislin R, Suarez L, Simspon DM, Dyer JA. When acculturation
hurts: the case of immunization. Soc Sci Med. 1998;47:1947-56.
Gorin SS, Heck JE. Cancer screening among Latino subgroups in
the United States. Prev Med. 2005;40:515-26.

Johnson-Kozlow M. Colorectal cancer screening of Californian
adults of Mexican origin as a function of acculturation. J Immigr
Minor Health. 2010;12:454-61.

Echeverria SE, Carrasquillo O. The roles of citizenship status,
acculturation, and health insurance in breast and cervical cancer
screening among immigrant women. Med Care. 2006;44:788.
Klabunde CN, Brown M, Ballard-Barbash R, White M, Thomp-
son T, Plescia M, Coleman King S. Cancer screening—United
States, 2010. Morb Mortal Wkly Rep. 2012;61:41-5.



	Increasing Colonoscopy Screening for Latino Americans Through a Patient Navigation Model: A Randomized Clinical Trial
	Abstract
	Introduction
	Colorectal Cancer Prevalence and Mortality Among Latinos
	Barriers to Participation in Colonoscopy Screening
	Increasing Colorectal Cancer Screening Through Patient Navigation

	Methods
	Study Setting and Recruitment
	Non-navigated Participants
	Navigated Participants
	Analyses

	Measures
	Demographic Characteristics
	Intrapersonal Factors

	Results
	Colonoscopy Completion Rates
	Socio-Demographic Characteristics of Completers and Non-completers
	Intrapersonal Characteristics
	Multivariate Regression

	Discussion
	Acknowledgments
	References


