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Abstract
Objectives Interventions are needed to reduce disparities in
breast and cervical cancer (BCC) for Latinas in the USA. This
study compares screening adherence between two educational
outreach messages followed by navigation support to increase
BCC screening for Latinas.
Methods A cluster-randomized study (by group) of 1,333
diverse Latinas in Arkansas, Buffalo, and New York City
(2007–2009) attending group educational programs on cancer
or diabetes screening was conducted. Screening adherence by
each program type was analyzed at 2 months followed by

analysis of navigation support for non-adherent women at
8 months.
Results Participation in educational programs alone signifi-
cantly increased mammography (O.R.=2.16), clinical breast
exams (O.R.=2.14), and Pap tests (O.R.=2.14) from baseline
to 2 months with no significant differences by message type.
Screening further increased with the addition of navigation.
Conclusions Specific health messaging may not be as critical
to increasing BCC screening behaviors as cultural- and
language-specific outreach into the community disseminating
resources about accessing services. Moreover, the addition of
navigation services and, potentially, the time lapse between
follow-up intervals, significantly increased screening regard-
less of country of birth, documentation status, insurance sta-
tus, or geographic location.
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Introduction

Latinas are more likely to be diagnosed at more advanced
stages of breast cancer with larger tumors and/or metastatic
disease correlated with poorer prognoses and a reduced
chance of successful treatment compared to non-Latina, white
women [1–3]. Lower levels of mammography are likely a
factor in these poorer outcomes with only 59.6 % of Latina
women aged 40 and older completing the examination within
the past 2 years compared to 68.1 % of non-Latina whites [1].
Incidence rates for cervical cancer among Latinas are 64 %
higher than for non-Latina white women (11.9 per 100,000 vs.
7.2 per 100,000) [1, 4]. Only 74.6 % of Latinas over age 18
have had a Papanicolaou (Pap) test within the past 3 years
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compared with 81.4 % of non-Latina whites. The confluence
of higher incidence rates along with lower Pap test adherence
rates contributes to a higher prevalence of cervical cancer.

Further, the classification of Latinos in the USA includes
people from over 20 different Spanish-speaking countries and
the Commonwealth of Puerto Rico. Screening disparities vary
among Latinas from different countries and with varying time
spent living in the USA as they may face different barriers to
receipt of services. For example, the lowest screening rate is
for Mexican immigrants (59.4 %), compared to Cubans
(68.35 %), Puerto Ricans (72.5 %), or other Latinas
(68.5 %) [5]. Latinas often face challenges associated with
access and the use of preventive health services including
having a routine place of care and regular provider, health
care facility proximity to residence, language fluency or avail-
ability of bilingual provider, deportation concerns in seeking
care related to lack of documentation, and health insurance
status [6, 7].

Interventions for Latinas

Faith-based interventions and the use of peers (e.g.,
promotoras, lay health advisors (LHA)) at the community
level have been effective approaches to outreach in Latino
communities and have been shown to be an effective strategy
for increasing access to health care [8–15]. Fernández and
colleagues demonstrated the effectiveness of a promotora
model to increase breast and cervical cancer (BCC) screening
among older (50+) Mexican farmworkers living in low-
income areas in Texas and California [13]. Similarly,
O’Brien and colleagues demonstrated the effectiveness of a
promotora-led educational intervention for immigrant Latinas
living in the Philadelphia area, finding improved Pap screen-
ing rates, increased cervical cancer knowledge, and self-
efficacy [12]. These studies, along with previous research
based on the social cognitive theory (SCT) of behavioral
change, led to the design of the intervention program for the
current study [16, 17]. SCT focuses on the dynamic interac-
tions of people, their environments, and the psychosocial
determinants of health behavior [18]. Therefore, the interven-
tion needs to impact the social environment (e.g., family
relations) as well as personal agency to act on behaviors.
Thus, the intervention was designed to inform Latino partic-
ipants about how screening can help keep women healthy in
order to support the entire family structure, increase knowl-
edge specifically about cancer risks and screening, and how to
access and improve interaction with the health care system to
change behaviors. Navigation support was a primary resource
for improving these potential interactions with the health care
system. Patient navigation (including reminder phone calls,
connecting patients with health care providers, and other
forms of support for translation and transportation) involves
a trained person (either a professional or a LHA) within the

health care setting who helps patients move through the sys-
tem to obtain medical care [19]. Navigation has been expand-
ed from patient treatment assistance with studies demonstrat-
ing increases in screening adherence [20, 21]. The impact of
educational outreach with and without navigation is unclear.

This paper reports the comparative results of two
community-based group education programs for healthy com-
munity members—one focused on BCC facts and risks
(intervention) and one focused on prevention and testing for
diabetes (control)—to increase BCC screening, and the added
benefit of providing navigation assistance (e.g., support for
making appointments, language translation, and transporta-
tion for screening as well as reminder calls) for women who
remain unscreened following either educational program. The
primary hypothesis was that women receiving the cancer
messages in their intervention groups would demonstrate
greater cognitive benefit leading to increased BCC screening
behaviors than women attending the control programs.
Secondly, we anticipated greater acceptance and response to
navigational assistance by participants in the cancer programs.

Methods

Esperanza y Vida (EyV) (Hope and Life) was the name given
to the community-based intervention that incorporates
evidence-based communication strategies, including Latina
BCC survivors and peer helpers/LHAs, in a group interven-
tion to educate women about screening guidelines and the
importance of obtaining age-appropriate BCC screening (de-
tails in [17, 22, 23]). Rather than designing a control with no
intervention (which was not acceptable to our community
partners), and to enhance the understanding of the relative
influence of specific health messages about cancer, we de-
signed the study to compare two similar educational pro-
grams. Diabetes prevention was selected for the control pro-
gram because this disease is a significant health risk for Latino
populations. The BCC program incorporated oral presenta-
tions about cancer facts, screening guidelines, and common
myths. In the control condition, we interchanged the health
content to focus on diabetes prevention and screening. All
participants received Spanish language-printed resources in-
cluding local clinical services. Recognizing that education
alone may not be sufficient to increase these crucial behaviors
for women who remained non-adherent to BCC screen-
ing following educational programs, at 2 months we
contacted all women to assess their current screening
status and offered navigational assistance into age-
specific BCC screening as needed.

Program sites, rather than participants, were recruited and
randomized (by site via randomization tables) in this cluster-
randomized study [23]. Women nested under sites where the
group-based education programs were conducted were treated
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as the unit of analysis, examining the impact of the interven-
tion on individual BCC screening behaviors. Programs were
conducted in three types of settings, to accommodate as many
women as possible (i.e., community, faith-based location, or
private home). The option to conduct programs in home
settings were particularly important in AR, as women were
hesitant to attend programs in public venues after there were a
number of raids for undocumented immigrant workers by the
Immigration and Naturalization Service at workplaces in rural
areas. Education in homes is supported by prior research with
one-on-one encounters by promotoras [11, 13].

The study included three points of contact: the educational
program, at which baseline demographic, screening history,
knowledge, and barriers to screening were assessed; 2 months
post the educational program, when screening history was
again assessed, this time by telephone; and assistance offered
to any participant who was still non-adherent to any of the
three age-specific breast or cervical screening exams, regard-
less of which program they attended. Participants were
contacted by telephone at 8 months (after the educational
program), when screening history was again assessed. All
women who consented to the follow-up phase of the study
(2- and 8-month telephone calls) and were reached for both
assessments are included in these analyses. The assess-
ment of screening adherence at 8 months allowed anal-
ysis of navigation impact and predictors of screening
adherence after assistance.

Both programs were presented in three geographic loca-
tions to include Latino women and men: Arkansas (AR), New
York City (NYC), and Buffalo, NY (Western New York
(WNY)) [24, 25]. Participants represented over six identified
countries of birth: Mexico (36.4 %), the Commonwealth of
Puerto Rico (25.0 %), South and Central America (14.7 %),
Dominican Republic, and other countries (12.4 %); only
11.6 % were born in the USA.

Programs were conducted by trained Consejeros de Salud
(LHAs) and Sobrevivientes (breast or cervical cancer survi-
vors or people living with diabetes) along with site program
coordinators and adhered to CONSORT guidelines (See
Fig. 1) [26]. Training for the Consejeros de Salud and
Sobrevivientes was conducted at each recruitment site [25].
Institutional Review Board approval was obtained at each
academic institution, and all participants were informed about
the research and were treated ethically throughout the project.
Further, none of the authors have any conflicts of interest.
Women were mailed a gift card (US$10–20) to a local store
for their participation in each of the two telephone follow-up
assessments. Screening was self-reported at all assessments.
We employed published strategies to minimize overreporting
including limiting reporting timeframes, use of personal inter-
views (follow-up), an anonymous electronic survey (at base-
line), and requesting specific information about the screening
date and facility [27, 28].

Data Collection

At the educational program, participants completed demo-
graphic questions and female participants indicated their cur-
rent participation in age-appropriate screening exams (clinical
breast examination (CBE)), mammogram, Pap), knowledge
about BCC, and perceived barriers to screening. Women then
signed a consent allowing us to contact them for the follow-up
assessments (97 % agreed). Adherence at each assessment
point was calculated based on American Cancer Society
guidelines during the study period. For CBE, women between
the ages of 18–39 were considered adherent if a CBE was
completed within the past 3 years; women 40 or older were
considered adherent if a CBE was completed within the past
year. Mammography adherence was only analyzed for women
ages 40 years or older; adherence was defined as having had a
mammogram within the past year. Adherence for the Pap
exam was defined by having had a Pap exam within the last
3 years.

A total of 180 (161 in Spanish and 19 in English) education
programs were conducted, and 1,752 women consented to the
follow-up interviews from August 2007 through December
2009. The original study design included only two sites (NYC
and AR) with a proposed sample of 1,572 women. With the
expansion of the project to include WNY, the sample size was
increased to allow for appropriate statistical power and anal-
yses (Erwin relocated from Arkansas, additional foundation
funding was obtained in 2007, and the WNYarm was started
within 1 month of the NYC and AR sites). For the follow-up
calls, at least four calls at different times and days of the week
were made. Of the 1,752, 1,333 (76.1 %) women were
reached for the 2-month assessment. At that call, 1,212 wom-
en were still non-adherent to at least one BCC exam and
offered navigational services, regardless of which baseline
educational program they had attended. For the 8-month
assessment, 1,039 (85.7 %) were reached.

Analyses

Univariate analyses were conducted to evaluate the characteris-
tics associatedwith adherence for each screening outcome (CBE,
mammography, and Pap) at both the 2- and 8-month assessments
using logistic regression. Multivariate analyses were conducted
next and included only demographic, geographical, barriers to
screening (yes or no), and navigation characteristics (e.g., num-
ber of calls made). The multivariate statistical model was per-
formed using a generalized linear-mixed model with a logit link
function and implemented in the SAS procedure GENMOD.
One of the advantages of GENMOD is that it handles missing
data by using all the data a participant provides even if some of it
is missing. The repeated measures for each participant nested
under program and location were accommodated in the analyses
by informing the program of this situation using the Repeated
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statement with the GENMOD procedure. The error term
was assumed to be unstructured since there were only a
small number of assessments.

Results

We examined the women who were reached for both follow-
up assessments, versus those who were not, to ensure that
there were no significant predictors of being reached for
follow-up. US-bornwomenwere the most likely to be reached
for follow-up assessments (p=0.046), and the women reached
required fewer call attempts to be reached (p<0.0001). No
differences were detected for type of baseline program (i.e.,
intervention or control), program location, language in which
the program was conducted, age, marital status, health insur-
ance coverage, or years living in the USA (for non-US born).
We explored predictors of screening at all three assessments.
Of the 1,039 women reached at both 2 and 8 months, 231
(22 %) were non-adherent for CBE at the 2-month point, 154
(15 %) for mammography, and 253 (24 %) for Pap and, thus,
received test-specific navigational assistance.

Mammography Adherence

Table 1 summarizes the univariate results for mammography
adherence from baseline to 8 months after intervention. There

were significant increases in mammography adherence among
participants in both the cancer and diabetes programs. The
increase in adherence from baseline to the 2-month assessment
was significant for women from both programs (O.R.=2.16;
95 % C.I.=1.69, 2.76) as well as from baseline to 8 months
(O.R.=8.56; 95 % C.I.=5.85, 12.53). There was also a signifi-
cant (O.R.=3.97; 95 % C.I.=2.70, 5.82) increase at 8 months
compared to the 2-month assessment. Geographic program lo-
cation was a significant predictor. Participants residing in NYC
were significantly (O.R.=0.55; 95 % C.I.=0.37, 0.80) less likely
to be screened compared to those living in WNY. There were no
significant differences between those living in AR and NYC or
those living in AR versus WNY.

Participants of Puerto Rican ethnicity were marginally
more likely to be adherent than those born in countries outside
the USA or Puerto Rico. Participants having health insurance
were significantly more likely to be adherent than those with-
out health insurance (O.R.=2.48; 95 % C.I.=1.67, 3.70).
Women who were Pap adherent at baseline were significantly
(O.R.=5.85; 95 % C.I.=4.24, 8.06) more likely to be mam-
mography adherent at each time point than those who were
not Pap adherent. Increased knowledge of breast cancer at
baseline was associated with significantly greater adherence.
Increased need for more follow-up phone calls was associated
with significantly lower levels of adherence. As the number of
calls navigators had to make to reach and engage women
increased, the odds of that woman becoming screened

180 Total Programs

(n=2542)

Randomized

Completed two month follow-up (n=803/1039=77%)
MAM analyses (over 40 yrs and non-adherent) (n=233/29%)
Pap test analyses (non-adherent) (n=264/33%)

Completed eight month follow-up (n=664/803=83%)
MAM analyses (over 40 yrs and non-adherent) (n=92/24%)
Pap test analyses (non-adherent) (n=147/23%)

WOMEN ONLY
(N=1179)

Refused future contact/follow-up) (n=23/2%)
Lost to follow-up or not reached by telephone (n=236/20%)

99 Cancer Programs (n=1404/55%)
1179 female attendees (84%)

225 male attendees (16%)

Completed two month follow-up (n=530/713=67%)
MAM analyses (over 40 yrs and non-adherent) (n=127/24%)
Pap test analyses (non-adherent) (n=155/29%)

Completed eight month follow-up (n=438/530=83%)
MAM analyses (over 40 yrs and non-adherent) (n=57/22%)
Pap test analyses (non-adherent) (n=100/23%)

81 Diabetes Programs (n=1138/45%)
789 female attendees (69%)
349 male attendees (31%)

WOMEN ONLY
(N=789)

Refused future contact/follow-up) (n=76/10%)
Lost to follow-up or not reached by telephone (n=183/23%)

Program 
Participation

Follow-Up

Analysis

Fig. 1 Design and randomization
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Table 1 Mammography screening adherence by program information, demographics, perceived barriers, knowledge, use of navigation and previous
adherence

Baseline adherence 2 months 8 months Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Overall adherence 40.0 57.8 75.9

Program information

Program type 0.009 0.554 0.315 0.043

Cancer 36.2 59.2 78.0 56.7

Diabetes 46.1 61.5 74.5 62.2

Geographic location <0.0001 <0.0001 <0.0001 <0.0001

AR 29.0 44.6 75.6 49.4

NYC 39.0 59.8 64.0 54.5

WNY 52.6 76.9 95.6 73.6

Program site <0.0001 0.274 0.077 0.144

Community 43.9 63.3 72.2 61.0

Faith 38.4 56.7 80.9 58.4

Private home 34.2 60.3 76.2 55.0

Demographics

Marital status 0.007 0.004 0.740 0.013

Married//live with partner 37.7 56.9 77.7 55.6

Not married 46.5 67.8 76.6 62.6

Spouse present at program 0.070 0.942 0.727 0.93

Yes 36.7 58.9 79.8 57.3

No 40.0 58.5 78.2 57.5

Health insurance <0.0001 <0.0001 0.001 <0.0001

Yes 47.8 67.7 80.4 64.8

No 23.5 38.0 68.5 44.7

Age 0.047 0.059 0.087 0.172

40–49 40.1 60.2 80.5 58.0

50–59 40.0 58.8 74.6 55.3

60–64 47.2 65.2 83.9 63.2

65 or older 49.0 72.1 71.1 62.2

Years in USA (foreign born only) 0.378 0.749 0.516 0.857

Less than 5 32.3 50.0 72.2 56.2

5 to 14 35.4 51.7 78.4 52.7

15 or more 36.7 54.9 72.4 52.7

Country of origin <0.0001 <0.0001 0.009 <0.0001

Mexico 30.3 45.4 76.1 50.2

Puerto Rico 52.9 78.3 85.3 70.4

USA 46.8 61.6 79.1 61.2

Central/South America 32.4 52.3 71.3 49.8

Dominican Rep/other 41.3 60.9 68.2 54.6

Documentation statusa <0.0001 <0.0001 0.007

Documented 51.7 70.4 80.2

Undocumented 25.0 33.9 70.0

Language Preference 0.873 0.093 0.644 0.566

Spanish 41.6 59.1 76.6 58.1

English 44.6 70.9 76.1 63.1

No preference 40.9 65.2 80.8 60.6
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Table 1 (continued)

Baseline adherence 2 months 8 months Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Reported barriers

Lack of money 0.332 0.239 0.474 0.511

Yes 37.3 64.0 79.7 62.5

No 40.5 57.0 75.7 58.5

Lack of time 0.171 0.781 0.440 0.066

Yes 30.1 59.3 71.7 50.0

No 41.1 57.5 76.4 59.6

None of the barriers <0.0001 <0.0001 0.029 <0.0001

Yes 60.0 74.9 82.9 72.7

No 33.7 51.9 73.6 53.7

Spouse prefers I see 0.047 0.215 0.028 0.007

Female MD 26.1 57.4 67.4 48.7

Male MD 26.7 37.5 100.0 52.4

No preference 44.0 64.5 82.7 64.5

Treatment in health care setting 0.777 0.735 0.385 0.423

Worse than others 43.2 64.7 73.1 58.8

Same as others 47.1 71.3 82.2 67.3

Better than others 42.6 70.7 86.5 65.0

Knowledge

Heard of MAM 0.002 0.440 0.176 0.040

Yes 42.0 61.8 77.4 59.8

No 27.7 54.8 65.2 45.8

MD recommendation—MAM <0.0001 <0.0001 0.018 <0.0001

Yes 45.6 66.7 78.9 62.6

No 17.8 35.4 66.2 34.4

Knows where to get MAM <0.0001 <0.0001 0.161 <0.0001

Yes 44.8 72.9 81.7 65.3

No 5.7 20.5 70.4 28.8

Adherent MAM @ baseline <0.0001 <0.0001 N.A.

Yes 87.3 83.7 N.A.

Partial 41.5 79.1 N.A.

No 30.7 64.2 N.A.

Adherent Pap @ baseline <0.0001 <0.0001 <0.0001 N.A.

Yes 66.7 68.5 81.1

No 9.0 42.3 67.0 N.A.

Adherent CBE @ baseline <0.0001 <0.0001 <0.0001 N.A.

Yes 80.6 75.7 81.6 N.A.

No 4.9 39.4 68.9 N.A.

Mean breast knowledge score (SD) 54.7 (31.5) <0.0001 54.8 (30.5) <0.0001 50.8 (31.1) 0.121 N.A.

Mean cervical knowledge score (SD) 60.6 (30.6) 0.004 59.7 (29.7) 0.758 60.8 (30.8) 0.608

Navigation services

Insurance 0.032 0.431 0.002

Yes 0.0 100.0 25.0

No 60.6 76.3 59.3

Translation services 0.011 0.086 0.744

Yes 36.0 91.3 54.1
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significantly decreased. There was no significant time by
program interaction in this analysis.

Clinical Breast Examination (CBE) Adherence

Table 2 summarizes the univariate results for CBE ad-
herence from baseline to 8 months. In the multivariate
analyses, the increase in adherence from baseline to the
2-month assessment was significant (O.R.=2.14; 95 %
C.I.=1.87, 2.45) as well as from baseline to 8 months
(O.R.=4.05; 95 % C.I.=3.39, 4.85). There was also a
significant (O.R.=1.89; 95 % C.I.=1.59, 2.25) increase
at 8 months compared to the 2-month assessment.
Participants of Puerto Rican ethnicity were significantly
(O.R.=1.31; 95 % C.I.=1.07, 1.61) more likely to be
CBE adherent compared to those born in other coun-
tries. Age was also a significant predictor of adherence.
Women 18–39 were significantly (O.R.=0.80; 95 %
C.I.=0.65, 0.99) less likely to be adherent compared
to women 40–49. However, women 18–39 were more
likely to be adherent than women 50–59 (O.R.=1.38;

95 % C.I.=1.06, 1.79). Women who were 40–49 were
more likely to be adherent (O.R.=1.71; 95 % C.I.=1.28,
2.30) than women aged 50–59 as well as compared to
women 65 plus (O.R.=1.58; 95 % C.I.=1.17, 2.13).
Women who reported no barriers to CBE adherence
were significantly (O.R.=1.38; 95 % C.I.=1.12, 1.72)
more likely to have had a CBE. As was the case with
mammography adherence, more attempts to navigate
women to services and total calls placed were both
associated with significantly lower CBE adherence.
There was a significant time (2 to 8 months) by program type
(intervention versus control) interaction (Wald chi-square=
6.03; p=0.0491). There were no significant differences in
CBE adherence at baseline between women attending the
cancer program compared to women at the diabetes program.
However, at the 2-month assessment, women from the diabe-
tes program were 1.37 times more likely to be adherent than
women in the cancer programs (O.R.=1.37; 95 % C.I.=1.09,
1.74). By the 8-month assessment, following the addition of
navigational assistance, there were no significant differences
between the two groups.

Table 1 (continued)

Baseline adherence 2 months 8 months Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

No 61.2 75.8 59.3

Received appointment <0.0001 0.401 <0.0001

Yes 24.5 80.0 38.3

No 66.0 75.8 54.2

Transportation 0.888 0.063 0.143

Yes 58.3 100.0 71.9

No 60.3 76.0 58.9

Referral <0.0001 0.316 <0.0001

Yes 24.8 72.5 37.1

No 67.4 77.2 53.5

Literature sent <0.0001 0.004 <0.0001

Yes 5.0 41.7 16.7

No 61.9 77.1 58.8

Other <0.0001 0.689 <0.0001

Yes 25.3 78.2 38.5

No 65.4 76.1 54.8

None <0.0001 0.059 <0.0001

Yes 70.6 78.0 64.9

No 20.9 69.9 34.4

Number of 2-month call attempts (SD) 2.80 (2.2) <0.0001 2.60 (2.1) 0.516 2.79 (2.3) 0.769

Number of 8-month call attempts (SD) 2.30 (1.9) 0.042 2.70 (2.2) 0.193 2.84 (2.1) 0.062

Total MAM navigation services received (SD) 0.22 (0.8) <0.0001 0.51 (1.2) 0.813 <0.0001

Total navigation services received (SD) 0.66 (2.4) <0.0001 1.48 (3.4) 0.599 <0.0001

aNot included in the regression model
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Table 2 CBE screening adherence by program information, demographics, perceived barriers, knowledge, use of navigation, and previous adherence

Baseline adherence 2-month adherence 8-month adherence Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Overall adherence 48.8 68.4 80.0

Program information

Program type 0.049 0.015 0.329 0.070

Cancer 47.0 65.9 81.0 62.3

Diabetes 51.8 72.2 78.7 65.5

Geographic location 0.045 <0.0001 <0.0001 <0.0001

AR 49.4 60.9 73.6 66.4

NYC 45.7 66.4 77.4 55.2

WNY 53.2 83.8 94.5 72.7

Program Site 0.711 0.086 0.275 0.199

Community 48.6 70.3 81.5 59.3

Faith 48.0 64.8 77.6 65.2

Private home 50.8 71.2 81.5 69.1

Demographics

Marital status 0.873 0.014 0.155 0.293

Married//live w partner 50.1 65.9 79.2 63.3

Not married 49.7 72.5 82.7 65.6

Spouse present at program 0.032 0.867 0.186 0.035

Yes 46.2 68.2 78.3 62.3

No 53.5 68.8 82.5 66.3

Health insurance 0.002 <0.0001 <0.0001 <0.0001

Yes 53.2 74.7 85.5 68.8

No 45.1 59.1 74.4 57.7

Age 0.024 0.161 0.052

Less than 40 51.9 66.4 77.5 63.3 0.326

40 or older 46.5 70.0 82.1 63.8

Age 0.079 0.324 0.067 0.120

18–29 48.0 65.6 80.0 62.1

30–39 54.9 66.9 75.6 64.3

40–49 49.9 73.2 84.2 67.2

50–59 42.4 64.7 76.9 58.7

60–64 51.7 72.1 87.1 68.0

65 or older 49.0 70.3 83.7 65.2

Years in USA (foreign born only) 0.796 0.094 <0.0001 0.320

Less than 5 48.0 62.2 69.0 58.2

5 to 14 48.1 62.5 79.9 61.5

15 or more 50.0 69.1 77.4 63.6

Country of Origin 0.416 <0.0001 <0.0001 0.0003

Mexico 50.1 62.9 76.2 61.6

Puerto Rico 52.4 77.6 90.3 70.4

USA 50.8 76.4 83.2 67.7

Central/South America 44.9 61.1 72.7 57.5

Dominican Rep/other 48.0 68.5 78.9 62.3

Documentation statusa 0.056 <0.0001 0.005

Documented 54.1 76.5 84.0

Undocumented 48.6 59.4 76.8
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Table 2 (continued)

Baseline adherence 2-month adherence 8-month adherence Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Language preference 0.509 0.010 0.006 0.168

Spanish 49.9 66.3 79.0 63.3

English 53.3 78.3 81.2 68.2

No preference 48.2 70.8 89.4 66.2

Reported barriers

Lack of money 0.856 0.052 0.388 0.228

Yes 49.7 76.3 83.3 67.0

No 48.9 67.5 79.8 63.2

Lack of time 0.875 0.632 0.450 0.709

Yes 49.6 70.5 83.1 65.0

No 48.9 68.2 79.8 63.4

None of the barriers <0.0001 <0.0001 0.005 <0.0001

Yes 57.8 79.6 86.7 65.0

No 46.9 65.6 78.4 63.4

Spouse prefers I see 0.018 0.055 0.021 0.003

Female MD 43.4 70.4 73.5 60.2

Male MD 40.0 44.4 80.0 51.7

No preference 54.8 70.9 84.9 68.3

Treatment in health care setting 0.052 0.135 0.018 0.883

Worse than others 61.5 69.3 74.4 67.5

Same as others 55.2 77.7 84.1 70.3

Better than others 44.4 81.4 92.3 68.8

Knowledge

Heard of CBE <0.0001 <0.0001 0.002 <0.0001

Yes 53.7 71.3 81.5 66.9

No 29.3 54.0 70.1 47.6

MD recommendation—CBE 0.002 0.001 0.970 0.002

Yes 58.6 73.1 79.5 68.9

No 44.8 57.6 79.4 58.2

Knows where to get CBE <0.0001 <0.0001 0.143 <0.0001

Yes 52.5 74.3 85.9 68.4

No 34.6 53.1 79.2 52.0

Adherent MAM @ baseline <0.0001 <0.0001 0.033

Yes 93.4 86.6 85.8

Partial 34.8 60.7 80.7

No 10.1 50.8 77.3

Adherent Pap @ baseline <0.0001 <0.0001 <0.0001

Yes 72.1 78.3 83.7

No 21.9 46.2 72.3

Adherent CBE @ baseline <0.0001 <0.0001

Yes 83.6 85.2

No 49.5 73.3

Mean breast knowledge score (SD) 48.3 (31.1) <0.0001 49.8 (31.2) <0.0001 47.4 (31.1) 0.135

Mean cervical knowledge score (SD) 60.9 (28.6) <0.0001 61.0 (28.7) 0.046 61.3 (29.6) 0.01

Navigation services

Insurance 0.006 0.387 0.002
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Papanicolaou (Pap) Adherence

Table 3 summarizes the univariate results for Pap adherence.
In the multivariate analysis, the increase in adherence from
baseline to the 2-month assessment was significant (O.R.=
2.14; 95 % C.I.=1.87, 2.45) as well as from baseline to
8 months (O.R.=2.35; 95 % C.I.=2.00, 2.76). There was also
a significant (O.R.=1.78; 95 % C.I.=1.52, 2.09) increase at
8 months compared to the 2-month assessment. Participants of
Puerto Rican ethnicity were significantly (O.R.=1.35; 95 %
C.I.=1.09, 1.67) more likely to be Pap adherent at 2 and
8 months compared to those born in other countries. The
program setting (i.e., community, faith-based location, or pri-
vate home) was significant as a predictor of Pap adherence. Of
the three settings, only the comparison of programs held in
private homes versus those held in community settings was
significant (O.R.=0.84; 95 % C.I.=0.59, 0.94). Women who

attended community programs were significantly less likely to
become Pap adherent compared towomen attending programs
in private homes.Womenwhoweremarried or partnered were
significantly (O.R.=1.36; 95 % C.I.=1.13, 1.63) more likely
to be Pap adherent at baseline and by the end of 8 months than
women in any other relationship. Age was also a significant
predictor. Women aged 18–39 were significantly (O.R.=0.71;
95%C.I.=0.58, 0.88) less likely to be Pap adherent compared
to women 40–49. However, women 18–39 were significantly
(O.R.=1.63; 95% C.I.=1.21, 2.18) more likely to be adherent
compared to women 65 plus. Women aged 40–49 were sig-
nificantly (O.R.=1.46; 95 % C.I.=1.09, 1.96) more likely to
be adherent than women aged 50–59 and women aged 65 plus
(O.R.=2.28; 95 % C.I.=1.65, 3.14). Women 65 or older were
significantly (O.R.=0.64; 95 % C.I.=0.45, 0.91) less likely to
be adherent compared to women aged 50–59 or women 60–64
(O.R.=0.59; 95 % C.I.=0.38, 0.92). Increased number of

Table 2 (continued)

Baseline adherence 2-month adherence 8-month adherence Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Yes 16.7 100.0 33.3

No 68.7 80.1 63.9

Translation services 0.049 0.038 0.964

Yes 51.7 96.2 63.1

No 68.9 79.7 63.8

Received appointment <0.0001 0.610 <0.0001

Yes 31.9 81.9 46.2

No 72.7 79.9 65.6

Transportation 0.447 0.097 0.589

Yes 58.3 100.0 68.6

No 68.6 79.9 63.8

Referral <0.0001 <0.0001 <0.0001

Yes 30.8 69.9 51.2

No 75.1 81.8 65.5

Literature sent <0.0001 <0.0001 <0.0001

Yes 11.6 37.1 21.5

No 70.4 81.4 65.0

Other <0.0001 0.395 <0.0001

Yes 37.7 76.7 47.7

No 71.1 80.4 65.0

None <0.0001 <0.0001 <0.0001

Yes 78.0 82.6 . 68.4

No 27.5 68.9 41.5

Number of 2-month call attempts (SD) 2.91 (2.5) 0.004 2.61 (2.2) 0.281 2.71 (2.2) 0.778

Number of 8-month call attempts (SD) 2.28 (1.9) 0.027 2.32 (2.0) 0.937 2.08 (1.6) 0.283

Total CBE navigation services received (SD) 0.19 (0.75) <0.0001 0.36 (0.95) 0.043 <0.0001

Total navigation services received (SD) 0.57 (2.1) <0.0001 0.98 (2.7) 0.118 <0.0001

aNot included in the regression model
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Table 3 Pap screening adherence by program information, demographics, perceived barriers, knowledge, use of navigation, and previous adherence

Baseline adherence 2-month adherence 8-month adherence Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Overall adherence 53.9 65.3 76.1

Program information

Program type 0.401 0.008 0.136 0.423

Cancer 53.1 62.4 77.7 62.7

Diabetes 55.1 69.4 73.9 64.6

Geographic location <0.0001 <0.0001 <0.0001 <0.0001

AR 64.6 61.9 74.6 64.6

NYC 42.5 61.1 68.3 42.5

WNY 57.6 77.2 92.0 57.6

Program site <0.0001 0.387 0.170 <0.0001

Community 46.1 64.8 74.3 46.1

Faith 59.6 63.7 75.5 59.6

Private home 61.4 68.7 80.8 61.4

Demographics

Marital status <0.0001 0.797 0.026 <0.0001

Married//live with partner 59.0 65.4 78.9 66.6

Not married 48.2 64.7 73.0 59.7

Spouse present at program 0.097 0.725 0.565 0.450

Yes 62.2 68.2 78.5 68.7

No 56.6 66.9 80.4 66.3

Health insurance 0.828 <0.0001 0.084 0.095

Yes 54.9 69.1 78.9 65.8

No 55.4 59.0 74.2 61.8

Age 0.918 0.459 0.488 0.670

Less than 40 53.8 66.2 77.1 63.9

40 or older 54.0 64.3 75.4 63.1

Age 0.004 0.162 <0.0001 <0.0001

18–29 50.3 64.2 80.2 62.5

30–39 56.5 67.7 74.8 65.0

40–49 61.3 68.5 83.5 70.0

50–59 53.2 65.2 80.0 64.1

60–64 57.3 63.8 78.3 65.1

65 or older 45.2 56.1 57.3 51.8

Years in USA (foreign born only) 0.561 0.473 0.186 0.416

Less than 5 52.0 60.0 69.9 59.3

5 to 14 53.2 62.1 78.1 62.8

15 or more 55.8 65.1 74.1 63.8

Country of origin 0.111 0.023 0.030 0.063

Mexico 57.6 62.3 75.4 64.1

Puerto Rico 55.1 71.6 82.0 67.3

USA 55.3 69.0 81.3 66.7

Central/South America 52.1 59.0 70.7 59.2

Dominican Rep/other 47.1 65.7 72.1 59.3

Documentation statusa 0.007 <0.0001 0.280

Documented 57.4 71.8 78.4

Undocumented 65.1 58.0 75.4
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Table 3 (continued)

Baseline adherence 2-month adherence 8-month adherence Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Language preference 0.205 0.087 0.059 0.830

Spanish 56.1 63.2 74.9 63.6

English 50.7 70.6 78.9 64.0

No preference 52.1 69.1 83.0 65.5

Reported barriers

Lack of money 0.475 0.219 0.136 0.208

Yes 56.6 70.3 82.2 67.7

No 53.6 64.7 75.6 63.0

Lack of time 0.219 0.725 0.386 0.447

Yes 48.9 63.5 80.0 61.6

No 54.3 65.3 75.8 63.6

None of the barriers 0.05 0.002 0.107 0.002

Yes 58.7 73.3 80.3 69.2

No 52.8 63.3 75.1 62.1

Spouse prefers I see 0.765 0.261 0.033 0.312

Female MD 53.9 69.0 71.0 63.3

Male MD 52.0 50.0 84.6 58.9

No preference 56.6 68.0 82.3 67.4

Treatment in health care setting 0.080 0.824 0.283 0.474

Worse than others 63.8 70.3 74.4 68.8

Same as others 58.2 73.4 81.9 69.6

Better than others 48.1 72.9 79.2 63.8

Knowledge

Heard of Pap <0.0001 0.173 0.596 0.004

Yes 55.6 65.3 76.7 64.4

No 35.4 56.4 73.2 50.6

MD recommendation—Pap 0.001 0.005 0.038 <0.0001

Yes 54.7 65.3 79.7 64.9

No 35.2 47.9 66.7 47.0

Knows where to get Pap <0.0001 0.004 0.461 <0.0001

Yes 55.0 67.8 79.9 65.8

No 29.6 46.9 75.0 46.2

Adherent MAM @ baseline <0.0001 <0.0001 0.169

Yes 89.7 77.6 77.3

Partial 85.7 60.7 79.3

No 16.3 47.0 71.1

Adherent Pap @ baseline <0.0001 <0.0001

Yes 77.9 81.8

No 37.5 63.1

Adherent CBE @ baseline <0.0001 <0.0001 <0.0001

Yes 79.4 77.8 80.7

No 29.5 49.3 70.2

Mean breast knowledge score (SD) 48.2 (31.6) <0.0001 49.1 (31.6) <0.000 47.6 (31.5) 0.077

Mean cervical knowledge score (SD) 60.5 (29.3) 0.001 60.2 (28.7) 0.404 61.4 (29.6) 0.013

Navigation services

Insurance 0.434 0.331 0.290
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navigation calls was again significantly linked to reduced Pap
adherence.

Finally, there was a significant time by program type inter-
action (Wald chi-square=6.10; p=0.0472). At baseline, there
was no significant difference in Pap adherence between wom-
en attending the cancer or diabetes programs. At the 2-month
assessment, women in the cancer program were significantly
(O.R.=0.74; 95 % C.I.=0.59, 0.94) less likely to be Pap
adherent compared to women in the diabetes program. At
the 8-month assessment, there were no adherence differences
between women in either program.

Discussion

This intervention study is unique in its ability to show the
comparable screening impact of group education of women

alone versus providing follow-up telephone calls and naviga-
tion and is consistent with prior research demonstrating
navigation-increased screening adherence [21, 29, 30]. We
believe that having native Spanish speakers with whom the
women could identify was an integral component of our
success. Based on the documentation of types of ser-
vices requested and provided following the 2-month
calls, navigation was able to address traditional barriers
such as health insurance eligibility, having a routine
place of care and regular provider, language fluency or
availability of bilingual providers, and lower education.
Additionally, intrapersonal barriers such as being afraid
of hearing medical exam results were also overcome [6,
7, 30–32]. These results demonstrated that women who
needed the greatest number of services and were the
most difficult to reach by phone were ultimately less
likely to eventually obtain screening. Determining

Table 3 (continued)

Baseline adherence 2-month adherence 8-month adherence Baseline, 2 months and
8 months combined

% p value % p value % p value % p value

Yes 50.0 100.0 46.7

No 65.3 76.1 63.8

Translation services 0.069 0.026 0.176

Yes 48.0 95.7 69.9

No 65.5 75.7 63.6

Received appointment <0.0001 0.116 0.048

Yes 30.6 82.1 55.5

No 69.1 75.5 64.5

Transportation 0.311 0.075 0.416

Yes 50.0 100.0 70.0

No 65.3 75.9 63.6

Referral <0.0001 0.043 <0.0001

Yes 31.2 69.7 51.2

No 70.7 77.1 57.3

Literature sent <0.0001 <0.0001 <0.0001

Yes 15.6 39.4 34.2

No 66.9 77.2 64.6

Other <0.0001 0.876 0.062

Yes 34.0 76.8 54.7

No 67.6 76.1 64.3

None <0.0001 0.008 <0.0001

Yes 73.5 77.7 66.5

No 27.2 68.7 49.03

Number of 2-month call attempts (SD) 2.70 (2.3) <0.0001 2.60 (2.2) 0.610 2.70 (2.3) 0.898

Number of 8-month call attempts (SD) 2.16 (1.8) <0.0001 2.27 (2.0) 0.118 2.07 (1.6) 0.043

Total Pap navigation services received (SD) 0.18 (0.7) <0.0001 0.36 (1.0) 0.590 0.001

Total navigation services received (SD) 0.58 (2.1) <0.0001 1.04 (2.8) 0.667 0.006

aNot included in the regression model
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predictors of navigation uptake may be important in
developing future cost-effective interventions for
Latinas at greatest risk.

The results did not support the hypothesis that greater
cancer-specific knowledge would influence navigation accep-
tance, as Latinas from either program accepted the naviga-
tional services and became adherent at a similar rate and no
differences based on geographic residence were detected. This
further demonstrates the leveling effect of navigation services
for improving screening and reducing disparities regardless of
cognitive, social, and cultural factors. Having more time to
schedule and complete the exams might have also had a role.
For all three exams, WNY participants were, however, more
likely to become adherent. This may be related to the fact that
the WNY study participants were primarily Puerto Rican
(although not born in the USA) and may have easier access
to and more familiarity with US health care services than
immigrants from other countries. Likewise, the somewhat less
robust screening rates by participants from the Arkansas sites
may reflect concerns by primarily Mexican immigrants about
the negative social and political environment demonstrated by
discourse and state policy changes in other southern states
(e.g., Alabama) related to Latino documentation status, caus-
ing undocumented Latinas to fear deportation by using publi-
cally funded health programs. It is notable that navigational
assistance was able to produce a significant increase in screen-
ing for these mostly Mexican immigrants in spite of these
potentially negative sociopolitical factors.

This study reports the longitudinal impact of a culturally and
linguistically targeted community-based cancer educational in-
tervention plus navigational assistance as compared to a similar
education program on diabetes, to encourage behavior change
for BCC screening. While the educational programs alone had a
modest effect on increasing screening behaviors, navigational
services significantly increased adherence levels for all non-
adherent women for mammography, CBE, and Pap (63.0 %,
61.5 %, and 58.9 %, respectively). It is notable that the cancer
education messages did not have a greater impact on cancer
screening than the diabetes messages. This important public
health outcome suggests that specific health messages and fo-
cusing on enhancing cognitive disease knowledge may not be as
impactful as expected for Latinas, and the provision of printed
health resources and navigational services to improve access,
regardless of programmessage, may provide the greatest benefit.
It is notable that the increased screening rates reported from our
group educational programs alone were comparable to screening
rates achieved by individually administered interventions by
promotoras [11, 30]. This is significant as group interventions
have been shown to be more cost-effective than one-on-one
interventions [33].

In conducting multivariable models that controlled for
influential covariates, we found that being adherent to other
screening exams at baseline were the most influential

predicators for increased odds for CBE, mammography, and
Pap adherence. This suggests that prior positive experiences
with the health care system, outreach about culturally appro-
priate clinical resources, and navigation to these services can
be critical cues to action for previously adherent women to
repeat screening behaviors. The fact that women attending the
diabetes program were more likely to obtain mammograms
and Pap tests at 2 months than women attending the cancer
programs is likely a function of higher baseline screening
experiences. In addition, since prior experience with any other
screening is a positive predictor of future behavior, there are
important public health/cancer screening/policy implications
to improve the bundling of these services.

Limitations

We acknowledge the potential of bias or errors from self-
report of screening examinations. However, we expect that
any error would affect both the intervention and control
groups equally, as well as being the same at all assessments.
If there had been bias toward overreporting screening in the
cancer group, we might have expected the intervention to
actually report higher screening rates and this did not occur.
In addition, recent research published by Paskett and col-
leagues highlighted potential bias in the use of medical record
review, particularly for medically underserved individuals
[34]. When verifying Pap test screening, particularly in highly
rural, understaffed, and underfunded clinics that lack comput-
erized medical record technology (i.e., “safety net” clinics),
they found the clinical records to be inaccurate for screening
tests received.

A second limitation is that, although the sample includes a
diverse and representative sample of Latinas in AR and NY,
participants and outcomes may not be generalizable to Latina
immigrants living in other US geographic areas. All programs
were conducted for “healthy” populations, promoted only as
“health education programs” (not diabetes or cancer educa-
tion), focusing on screening and potential prevention (e.g.,
diabetes); so, the participants in both groups should have had
the same proportion of people with diabetes or other health
concerns. We did not assess the current health status of wom-
en, so we do not know if the intervention and control group
participants differed on health status variables possibly
impacting future doctor visits. A final limitation concerns
the screening guidelines for both mammography and Pap
testing. There is no reason to expect that any change in the
definition of adherence would not equally affect the women at
both the intervention and control programs.

Importantly, these results demonstrate the effectiveness of
culturally appropriate outreach, resources, staff, and volun-
teers to reach, educate, and engage immigrant Latina women,
with low baseline levels of BCC screening and the ability to
significantly increase these rates regardless of other known
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and published barriers (e.g., lack of health insurance, lan-
guage, documentation status) or health messages. As we and
others have shown group interventions to be a more cost-
effective strategy, future research should explore the cost-
effectiveness of incorporating navigational services and assess
intervention replication and dissemination strategies [33].
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