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Abstract

Purpose: To evaluate the effectiveness of a telephone navigation intervention for increasing use
of cancer control services among underserved 2-1-1 callers.

Design: Randomized controlled trial.

Setting: 2-1-1 call centers in Houston and Weslaco, Texas (located in the Rio Grande Valley near
the Mexican border)

Participants: 2-1-1 callers in need of Pap test, mammography, colorectal cancer screening,
smoking cessation counseling, and/or HPV vaccination for a daughter (n=1,554). A majority were
low-income and described themselves as Black or Hispanic.
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Intervention: Participants were randomly assigned to receive either a cancer control referral for
the needed service(s) with telephone navigation from a trained cancer control navigator (n=995) or
a referral only (n=559).

Measures: Uptake of each individual service and any needed service.

Analysis: Assessed uptake in both groups using bivariate chi-square analyses and multivariable
logistic regression analyses, adjusted for sociodemographic covariates. Both per-protocol and
intent-to-treat approaches were used.

Results: Both interventions increased cancer control behaviors. Referral with navigation
intervention resulted in significantly greater completion of any needed service (OR=1.38;

p=.042), Pap test (OR=1.56; p=.023), and smoking cessation counseling (OR=2.66; p=.044), than
referral-only condition. Other outcomes showed the same trend although the difference was not
statistically significant: mammography (OR=1.53; p=.106); colorectal cancer screening (OR=1.80;
p=.095); and HPV vaccination of a daughter (OR=1.61; p=.331).

Conclusion: Adding cancer control referrals and navigation to an informational service like the
2-1-1 program can increase overall participation in cancer control services.

Key words and keywords for indexing:

Cancer prevention and screening; cancer disparities; HPV vaccination; patient navigation; health
promotion; tobacco control; population health; low income; racial minority groups; social support

Purpose

Racial/ethnic minorities are at increased risk of mortality from breast, cervical, and
colorectal cancers,1=3 which is largely due to poverty and limited access to care. Minority
populations are more likely to be medically underserved due to limited access to quality
health care and health insurance compared to whites.* ® Also, individuals of lower
socioeconomic status are at higher risk for cancer-related mortality regardless of their
ethnicity as they are more likely to be diagnosed at later stages.® Despite the fact that
screening for breast, cervical, and colorectal cancers reduce cancer-related mortality rates,
racial minorities are screened at disproportionately lower rates compared to others, and thus
experience cancer-related health disparities.” For example, racial/ethnic minorities are less
likely to successfully quit smoking,® 2 less likely to initiate HPV vaccination, and have
lower rates of cancer screening.19: 11 Targeted cancer control services in these populations
are needed to reduce the cancer burden.

The 2-1-1 helpline is a three-digit dialing code approved for nationwide use by the Federal
Communications Commission in 2000. It connects individuals in need to basic health and
social services by providing referrals to appropriate community-based and government
agencies. There are 2-1-1 call centers in all 50 states serving about 94% of the US
population. Callers typically seek assistance with food, housing, bills, employment, social
services, free or affordable health care, and information during emergency situations such
as hurricanes. 2-1-1 callers are mostly women, racial/ethnic minorities, unemployed, have
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lower levels of income and are uninsured,12-16 characteristics also common to individuals
with disproportionately higher risk for cancers.

Studies have demonstrated that 2-1-1 callers have significant needs and could benefit from
cancer control services, and they are willing to answer questions about these needs and be
connected to those services.1”- 18 A pilot study implemented with 2-1-1 callers in Missouri
reported that most callers felt 2-1-1 should ask about health, and all said receiving health
information and referrals made using 2-1-1 at least somewhat (67%) or much (33%) more
appealing.19 Based on these findings, we expanded the existing 2-1-1 protocol to include
screening callers for cancer control needs and referring them to services. We also developed
a telephone navigation component to address any barriers.

Navigators are referral and information specialists who have received additional training
in screening and client communication related activities. They encourage and assist

those needing cancer control services with scheduling and keeping initial and follow-up
appointments and address other needs. Other studies have demonstrated the potential of
incorporating navigation to screening services for 2-1-1 callers but none have examined
the impact of this approach across an array of cancer control outcomes.8 20-22 Our study
aimed to determine the impact of referral to cancer control services and to compare the
effectiveness of the use of navigation with referral versus referral only.

To assess the effectiveness of a navigation-based referral intervention in comparison to
the standard 2-1-1 referral protocol, we conducted a randomized controlled trial, using

a two-group pre-test post-test design. Eligible participants were randomly assigned by a
2-1-1 information specialist to either referral with navigation (R&N) by a Cancer Control
Navigator or the basic referral-only (comparison) condition using a 2:1 ratio of R&N to
referral only. Random assignments were conducted using a computer-generated system
embedded into the online survey platform (Qualtrics).

We collaborated with 2-1-1 call centers in Houston and Weslaco, Texas (located in the

Rio Grande Valley near the Mexican border) which, together, receive an average of 60,600
calls per month. Between February 2011 and May 2013, we screened for study eligibility
(18 years or older and spoke English or Spanish) among a randomly selected sample of
individuals calling into the two 2-1-1 centers. Those meeting initial criteria were invited to
participate in a five-minute health assessment, which included items asking about breast,
cervical, and colorectal cancer screening, smoking behavior, and the presence of a daughter
in the household in need of HPV vaccination. After completing the assessment (described
in detail in Measures section below), callers were considered eligible to enroll in the study
if they were non-adherent to breast, cervical, and/or colorectal cancer screening guidelines
in place by the American Cancer Society?3 at the time of the study; if they were in need

of smoking cessation counseling; or if they had a daughter in need of HPV vaccination.

Am J Health Promot. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fernandez et al.

Intervention

Page 4

The final study sample consisted of 1,554 individuals who met eligibility criteria, verbally
consented to participate, and completed a baseline survey.

We developed a cancer control telephone navigation program which consisted of adding
cancer control-specific resources to 2-1-1 Texas’ existing referral database to connect
callers to appropriate services if they were in need of breast, cervical, or colorectal

cancer screening, tobacco cessation counseling, and/or HPV vaccination for a daughter.

We used Social Cognitive Theory (SCT)?4 as the theoretical framework that informed

both intervention development and evaluation of intervention impact. SCT has, as a major
foundational principle, the concept of reciprocal determinants that includes constructs
related to motivation such as knowledge, self-efficacy, and skills (addressed by phone
navigators in the R&N condition) and recognizes that there are environmental factors

that influence outcomes such as access to resources (addressed in both conditions). To
implement the new cancer control component of the referral system, 2-1-1 information
specialists needed to assess cancer control needs among callers and inform them of the
importance of adhering to relevant cancer control behaviors. Phone navigators also provided
logistical support (e.g., scheduling appointments, arranging transportation to care) and
increase callers’ motivation to complete the needed service by addressing both psychosocial
(by addressing behavioral capability, skills, and self-efficacy) and structural barriers.

Development and implementation of the intervention is described elsewhere.2> Briefly, we
trained information specialists from within the 2-1-1 system on standard 2-1-1 protocols
regarding referrals, crisis intervention, system software, telephone systems, referral
databases, and documentation. Specialists were certified by the Alliance of Information
and Referral Systems (AIRS). All specialists participating in the study also received study
protocol training in order to conduct the cancer risk assessments (i.e., assess callers’ needs
for services) and provide relevant referrals.

Selected information specialists were designated as Cancer Control Navigators (CCN) to
follow up with enrolled participants regarding referrals as well as to provide navigation
services. They received additional CCN-specific training on breast, cervical, and colorectal
cancer screening, smoking cessation and HPV vaccination recommendations. They also
received information about available services in the area, and communication strategies

and methods to motivate callers to act on referrals. Much of the navigator-specific

training focused on building rapport, understanding participants’ perceptions of and reasons
for considering a cancer control service, resolving misinformation about a service, and
providing support or motivation to bolster participants’ resolve to use the service. They also
received an adapted version of Motivation and Problem Solving training.2

To test the effectiveness of the navigation intervention, participants randomized to the
referral-only group received referrals specific to their cancer control needs (i.e., name and
contact of service provider). Those randomized to the R&N condition received the standard
referral plus navigation. The R&N condition consisted of the following: the CCN, housed
at 2-1-1, received an electronic summary profile of the participant including responses to
the cancer risk assessment, reason for calling 2-1-1, and name and contact information.
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The CCN called participants within one working day of participant assignment to the R&N
condition. These calls included building a collaborative relationship with callers, identifying
their needs, working with them to identify barriers to services and coordinate solutions, and
providing logistical (e.g., making appointments) and emotional support. The CCNs tracked
and documented all caller interactions. Navigation services were provided by telephone
only. Blinded data collectors attempted to contact participants in each group to complete
follow-up surveys three- and six-months post-baseline to assess use of needed cancer control
services.

Risk assessment survey to identify need for services.—Participants’ need for
cancer screening services was established at enrollment based on ACS recommendations23
in place at the time of the study. Female callers who had never had a Pap test or had been
tested more than three years ago were considered in need of cervical cancer screening,

and women 40 years old or older who had not had a mammogram in the last year

were considered in need of mammography. Callers who reported being a current smoker
(currently smoked some days or every day) or not sure were considered in need of smoking
cessation referral. Additionally, callers 50 years of age or older who were non-adherent

to CRCS guidelines (no sigmoidoscopy in the last five years, colonoscopy in the last 10
years, or FOBT in the last year) were considered in need of CRCS. Regardless of their own
screening and risk status, callers were eligible for the study if they had a daughter (9-17)
who had not been vaccinated against HPV. Participants who were not sure of their history
with respect to a given service were classified as in need for that service. In addition to
need for each individual service, an overall need variable was created indicating whether a
participant required any service.

Baseline and Follow-up Surveys.—In addition to the risk assessment data collected,
at baseline, we collected information on age, gender, race/ethnicity, marital status, annual
household income, health insurance status, level of education, and number of children
(values over 10 were set to 10). While we also collected information, at baseline and
follow-up, related to knowledge and attitudes about screening, social support, perceived
discrimination, and other variables informed by our theoretical framework, only those
variables used for the current analyses, which is focused on assessing intervention impact,
are included in Table 1 below. At follow-up, participants were asked if they had received
the “needed service” since their last interview. Uptake of any needed service was the
primary outcome assessed while uptake of individual services (i.e., Pap test, mammaography,
colorectal cancer screening, smoking cessation, HPV vaccination of a daughter) were
considered secondary outcomes.

The primary outcome was the uptake of any needed service and secondary outcomes were
for the uptake of each needed service. For our primary outcome, we determined a priori
that a sample of 1,681 total participants would provide adequate power (80%) to detect a
10% difference in participation for two-sided Chi-square test (a=0.05), assuming a 20%
attrition due to lost to follow-up. A series of bivariate tests was conducted to assess the
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presence of baseline differences in sample characteristics between treatment conditions.
Differences were assessed using Pearson chi-square tests for categorical variables and t
tests for continuous variables. A significance level of p<.05 (two-tailed) was used for these
analyses.

A two-step procedure was used to identify potential covariates of uptake for any and each
needed service. Among cases needing a particular service and with follow-up data, we first
conducted bivariate tests of the association between sample characteristics and study group
assignment with uptake. We used these analyses to help inform what variables to include in
the multivariable logistic models below. We considered variables with a p<0.2527 as well as
those with previous evidence of association between candidate variables and cancer control
outcomes.

For any needed service, and each needed individual service, we conducted bivariate Chi-
square tests to assess the association of uptake with intervention group assignment. We
then conducted logistic regression analyses with uptake as the dichotomous dependent
variable and variables identified in the first step as covariates. Dummy variables for
categorical measures were created as necessary. We calculated the odds ratios (OR) with
95% confidence intervals (95%Cl) as an adjusted measure of the impact of the intervention.
A two-sided significance level of p<0.05 was used for these analyses. For each analysis, all
variables were entered and then removed in a stepwise manner to achieve a parsimonious
model. Each set of analyses were conducted using a per-protocol approach in which

uptake was assessed using cases with follow-up data. We also conducted an intent-to-treat
approach in which cases lacking follow-up data were treated as having not received any

or each needed service. The Committee for the Protection of Human Subjects at The
University of Texas Health Science Center at Houston approved all study procedures (Study
HSC-SPH-10-0241), and the study was registered and approved at www.ClinicalTrials.gov
(NCT04638010).

A total of 4,961 callers completed the cancer risk assessment (assessed for study eligibility).
Of the 4,961 callers assessed, 3,390 (68.3%) were identified as in need of at least one

cancer control service. Of the 3,390 callers eligible to participate in the study, 1,554 (45.8%)
agreed to participate, completed a baseline survey, and were randomized to a study condition
(Figure 1).

As shown in Table 1, most of the study participants were female. The mean age

of participants was 42.5 years (standard deviation=12.4). Most were currently single.
Participants had an average of 2.3 children. Most described themselves as Black or White/
Hispanic. Over half were uninsured or had CHIP coverage only. Most participants had a
total household income of less than $20,000. These sociodemographic variables did not
differ between study groups.

Three-hundred nineteen of 559 (57.1%) participants in the referral-only condition whereas
467 of 995 (46.9%) in the R&N condition completed a follow-up survey (X2:14.70; df=1;
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p<.001). Participants who completed a follow-up were on average older than those who
did not (44.5 years vs. 40.5 years, respectively; t=—6.44; df =1552; p<.001) and were more
likely to be female than male (51.8% vs. 33.7%, respectively; X2:12.37; df=1; p<.001).

While follow-up interviews were originally planned at one and three months following the
baseline survey, because, in the R&N condition, delivery of the intervention often extended
beyond one month, we modified the protocol to follow-up at 3 and 6 months for all services
for each study arm. The actual time from the baseline survey to follow-up survey varied
considerably with a median of 176 days (5.9 months) and was longer for those in the

R&N condition than for those in the referral-only condition (311 vs. 140 days, respectively;
independent-samples median test = 4.04; df = 1; p=.044).

The 319 participants in the referral arm with follow-up data reported a total of 568 needed
services or 1.8 services per participant. The 467 participants in the R&N arm with follow-up
data reported a total of 881 needed services or 1.9 services per participant (t=—1.74; df=784;
p=.083). Participants in the referral arm received a total of 178 services or 31.3% of reported
needed services. Participants in the R&N arm received a total of 322 services or 36.5%

of reported needed services (test of proportions Z=2.04; p=.041). Results from analyses
assessing intervention impact on any needed service and on each service individually are
presented below.

Uptake of Any Needed Service

Overall, 1,554 participants needed one or more cancer control services at baseline. Follow-
up data were available for 786 (50.6%) of those in need. In the bivariate analyses,
participants who received R&N were significantly more likely to participate in any
cancer control behavior compared to those who received referral only (49.7% vs. 42.0%,
respectively; p=.034; Table 2). In the logistic regression model adjusted for gender,
race/ethnicity, income, health insurance status, and age, participants who received R&N
were significantly more likely to participate in any cancer control behavior (OR=1.38;
95%CI1=1.01-1.89; p=.042) compared to referral only (Table 2). As shown in Table

3, females were more likely to participate in any cancer control behavior (OR=4.43;
95%CI1=1.85-10.57, p=.001) compared to men. Participants aged 36-45 years (OR=1.95;
95%CI=1.27-2.98; p=.002), 46-54 years (OR=2.20; 95%CI=1.42-3.40; p<.001), and 55
years and older (OR=1.75; 95%CI=1.09-2.81; p=.022) were more likely to participate in
any cancer control behavior compared to those aged 18-35 years.

Uptake of Pap Test

Of 1,453, (93.5%%) women enrolled in the study, 984 (67.7%) were in need of a Pap test

at baseline based on ACS recommendations. Follow-up data on Pap uptake were available
for 514 (52.2%) in-need women. Women who received R&N were more likely to get a

Pap than those who received referral only (39.1% vs. 29.4%, respectively, p=.026) in the
bivariate analysis (Table 2). In the logistic regression model adjusted for health insurance
status, women who received R&N were more likely to get a Pap compared to referral only
(OR=1.56; 95%CI=1.06-2.29; p=.023). Women with health insurance were also more likely
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to get a Pap than those without health insurance (OR=1.64; 95%CI=1.13-2.37; p=.010). Full
adjusted model results are shown in Table 4.

Uptake of Mammography

Of 824 women aged 40 years and older, 594 (72.1%) needed a mammogram at baseline
based on ACS recommendations. Follow-up data on mammography were available for

343 (57.7%) in-need women. In the bivariate analyses, women who received R&N were
more likely to get a mammogram than those who received referral only, however, the
difference was not statistically significant (41.2% vs. 34.8%, respectively; p=.238; Table 2).
In the logistic regression model adjusted for race/ethnicity, income, health insurance, and
age, women who received R&N were non-significantly more likely to get a mammogram
(OR=1.53; 95%CI=.91-2.56; p=.106) compared to those who received referral only (Table
2). Black women (OR=3.32; 95%CI1=1.26-8.75; p=.015) and women of other race/ethnicity
(OR=3.47; 95%CI=1.02-11.87; p=.047) were more likely to get a mammogram compared to
white women. Women with an annual income of $20,000 or more were more likely to get

a mammogram than women with an annual income of <$10,000 (OR=4.01; 95%CI=1.96—
8.23; p<.001). Women with health insurance were more likely to get a mammogram than
those without health insurance (OR=2.86; 95%CI1=1.60-5.09; p<.001). Women aged 49-54
years were more likely to get a mammogram than those aged 40-43 years (OR=2.18;
95%CI1=1.05-4.52; p<.037)). Full adjusted model results are shown in Table 5.

Uptake of Colorectal Cancer Screening

Of 484 participants aged 50 years or older, 316 (65.3%) needed colorectal cancer screening
based on ACS recommendations. Follow-up data on colorectal cancer screening were
available for 181 (57.3%) in-need participants. Participants who received R&N were more
likely to get colorectal cancer screening compared to the those who received referral only,
however, the difference was not statistically significant (33.0% vs. 23.1%, respectively;
p=.144) (Table 2). In a logistic regression model adjusted for gender and health insurance
coverage, participants who received R&N were non-significantly more likely to get
colorectal cancer screening (OR=1.80; 95%CI1=.90-3.59; p=.095) compared to those who
received referral only (Table 2). Colorectal cancer screening uptake was not significantly
associated with other factors. .Full adjusted model results shown in Table 6.

Uptake of Smoking Cessation Counseling

Of 1,554 participants, 533 (34.3%) needed a referral to a smoking cessation program.
Follow-up data on smoking cessation were available for 111 (20.8%) in-need participants.
Those who received R&N were more likely to get smoking cessation counseling compared
to those who received referral only (31.1% vs. 16.0%, respectively, p=.064), however, the
difference was not statistically significant (Table 2). In the adjusted logistic regression
model that included health insurance coverage, participants who received R&N were more
likely to get smoking cessation counseling (OR=2.66; 95%CI=1.03-6.90; p=.044) compared
to referral only (Table 2). Uptake of smoking cessation counseling was not significantly
associated with other factors. Full adjusted model results shown in Table 7.
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Uptake of HPV Vaccination of a Daughter

Of 1,554 participants, 327 (21.0%) participants had a daughter 9-17 years of age in need
of HPV vaccination. Follow-up data on HPV vaccination were available for 89 (27.2%)
of these participants with an in-need daughter. Participants who received R&N were
non-significantly more likely to get their daughter vaccinated against HPV compared to
participants who received referral only (38.8% vs. 30.0%, respectively; p=.387) (Table 2).
In a logistic regression model adjusted for gender and annual income, participants who
received R&N were more likely to get their daughter vaccinated against HPV (OR=1.61;
95%CI1=0.62-4.22; p=.331) compared to referral only (Table 2), however, this difference
was not statistically significant. Participants with an annual income of $10,000-$20,000
were more likely to have their daughters vaccinated against HPV (OR=3.17; 95%CI=1.10-
9.14; p=.033) than those with an annual income of <$10,000. Full adjusted model results
shown in Table 8.

Given the preponderance of females in the study sample and the inclusion of female-specific
services (Pap test and mammography), we conducted the logistic regression analysis
excluding males. There were 1,453 women in need of any service, 752 (51.8%) of whom
had a follow-up survey. As shown in Table 3, results for the women were similar to

those for the entire study population. Women who received R&N were more likely to
participate in any cancer control behavior (OR=1.42; 95%CI=1.03-1.95; p=.032) compared
to referral only. Women with an income of $10,000-20,000 were significantly more likely to
participate in any cancer control behavior compared to women with an income of <$10,000
(OR=1.46; 95%CI=1.04-2.05; p=.031). Women 36-45 years old were significantly more
likely to report uptake than women 18-35 years old (OR=2.02; 95% Cl=1.31-3.10; p<.001).
The same was true for women 46-54 years old (OR=2.39; 95%CI=1.53-3.72; p<.001) and
women 55 years old or older (OR=1.78; 95%CI=1.10-2.89; p=.020).

We conducted an intent to treat analysis assuming that those lost to follow-up had not
received the needed service. In these analyses, although, in general, the direction of the
relationship indicated higher completion among those in the R&N arm, the results were not
statistically significant for either “any needed service” or individual services. Nevertheless,
since there were no differences in demographic characteristics among individuals who were
lost to follow-up and those with follow-up data, we assumed that individuals lost were
“missing at random” thus increasing confidence in the per protocol analyses presented
above.

Discussion

The use of navigators to improve access to cancer control services was borne out of the need
to reduce the health disparities in populations that are medically underserved. They have
provided comprehensive services and education and referral services to populations in need,
and this has proven to be important in reducing health disparities. A systematic review of the
use of community health workers and patient navigators to improve cancer outcomes among
patients reported that programs using patient navigators or community health workers can
improve the completion and timeliness of breast, cervical, and colorectal cancer screening
among medically underserved populations.28
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This is the first study conducted in the 2-1-1 population to demonstrate the impact of using
referral with navigation versus referral only to increase uptake of cancer control services
among disadvantaged minorities in need of these services in Texas. Our findings show that
the R&N intervention resulted in significantly higher use of any needed cancer control
service as well as Pap test screening and smoking cessation counseling. Uptake of the

other services (mammogram, colorectal cancer screening services, and HPV vaccination for
daughter) were also higher in the R&N group but these were not statistically significant at
the p<.05 level.

Another study conducted among 2-1-1 callers in Missouri randomized participants into
three groups: referral only, tailored materials and navigation.1® Their findings showed that
navigation was more effective than verbal referrals in getting participants to contact referrals
for breast and cervical cancer screenings and smoking cessation. Also, navigation was more
effective than tailored reminders in getting participants to contact referrals for breast and
cervical cancer screening and smoke free home policies but not as effective for colon cancer
screening.

Previous studies have demonstrated the utility of community health workers providing
cancer control navigation in person?? including the effectiveness of navigation for increasing
cancer control behaviors among those with the greatest number of barriers.3% 31 Qur
intervention, which aimed to address such barriers and provide logistical and emotional
support to scheduling and completing cancer control behaviors, supports the effectiveness of
cancer control navigation delivered by phone.

Limitations

There were limitations to the current study. The study was conducted in one state.
Generalizability to other locations will be limited if our sample of 2-1-1 callers differ
significantly from those in other sites. However, our call centers included one located in a
major urban center and one in a border community. Our sample was diverse in terms of
race/ethnicity but was predominantly female. This was expected given most 211 callers are
women. Another limitation was that participants in the referral-only comparison group were
more likely to have completed a follow-up and those in the R&N condition. This was due to
the nature of the R&N intervention that sometimes extended over several months. Although
this limitation does not impact the primary analyses, it does make the intent to treat analyses
(that assumes no service completion for those lost to follow-up) even more stringent in that
more individuals in the R&N condition were assumed to have no cancer control service
completion. Nevertheless, as noted above, since we assume missing at random based on an
examination of demographic characteristics among those lost and those followed up that
showed no differences, we focus on the per protocol analyses.

Another potential limitation is that need for Pap test, mammography, and colorectal

cancer screening was based on ACS recommendations in place at the time of the study.
However, other national recommendations existed at the time and breast, cervical, and
colorectal cancer screening recommendations have changed over time. These differences in
recommendations may have affected our results. Another limitation is that participation in
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cancer control services outcome was based on self-report, however, the validity of self-report
for most of the cancer control behavioral outcomes has been previously established.32-34
Our study sample of 1,554 participants was slightly less than the estimated number required
(1,681) for our desired power of .80, and the observed attrition rates were higher than the
assumed 20%. While there were significant differences between the two groups for our
primary outcome (i.e., uptake of any needed service) and two of the secondary outcomes
(i.e., uptake of Pap test and smoking cessation counseling), the degree of lost-to-follow-up
impacted power to detect significant differences for our remaining secondary outcomes
(i.e., mammography, update of colorectal cancer screening, HPV vaccination of a daughter).
Nevertheless, these non-significant associations trended in the positive direction similar to
our other outcomes. Our participants were recruited from phone callers. However, several
options exist for contacting 2-1-1, including text messaging, dedicated websites, on-line
chat, and mobile apps. The feasibility of intervening through these modalities should be
considered in future projects.

Conclusions

This study showed the effectiveness of a telephone navigation program for increasing cancer
control behaviors overall (considering any needed service), and for Pap test screening and
smoking cessation counseling among low income, minority 2-1-1 callers above what can

be achieved by referral alone. It expands on previous cancer control efforts that incorporate
the use of navigators in a social service resource. This study demonstrates the potential

of collaboration with 211 call centers across the country to address cancer-related health
disparities.
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So What? (Implications for Health Promotion Practitioners and
Researchers)

What is already known on thistopic?

A systematic review of the use of community health workers and patient navigators to
improve cancer outcomes among patients reported that programs using patient navigators
or community health workers can improve the completion and timeliness of breast,
cervical, and colorectal cancer screening among medically underserved populations.
However, the reach of these programs is limited. Studies have demonstrated that 2-1-1
callers have significant needs and could benefit from cancer control services.

What doesthisarticle add?

This manuscript describes the first study, conducted in the 2-1-1 population, to
demonstrate the impact of using referral with navigation versus referral only to improve
cancer control behaviors among a medically underserved population. Our findings show
using referral with navigation can significantly increase the use of cancer control services
overall within this high-need population.

What aretheimplicationsfor health promotion practice or research?

Combining an effective strategy for increasing cancer control behaviors (patient
navigation) with a high-reach program, the 2-1-1 helpline can have great impact for
cancer control and reducing cancer related health inequities.
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Table 1.

Sample Characteristics by Study Group Assignment

All Participants Control Navigation

N | Mean(sD) | N | Mean(sD) | N | Mean(sD) | p

Age? 1554 | 425(12.4) | 559 | 42.9(12.6) | 995 | 42.3(12.3) | .338

Number of Children @ 1554 | 23(@17) | 559 | 23@7) |995 | 2418 | .609

N Per cent N Per cent N Per cent p

Gender b 317

Male 101 6.5% 41 7.3% 60 6.0%

Female 1453 93.5% 518 92.7% 935 94.05%
Education b 405

Less than high school 374 24.2% 127 22.8% 247 24.9%

High school or GED 706 45.6% 250 45.0% 456 46.0%

Post high school 468 30.2% 179 32.2% 289 29.1%
Marital Statusb 654

Not married 1080 69.7% 392 70.4% 688 69.3%

Married/Living with someone 470 30.3% 165 29.6% 305 30.7%

Race/Ethnicity b 860
White/Not Hispanic 115 7.7% 40 7.4% 75 7.9%
White/Hispanic 560 37.6% 208 38.7% 352 36.9%

Black 652 43.8% 234 43.6% 418 43.9%
Other 163 10.9% 55 10.2% 108 11.3%

Insurance b 152

No insurance (or CHIP only) 850 54.8% 292 52.4% 558 56.2%
Public and/or private insurance | 700 45.2% 265 47.6% 435 43.8%

Income b 266
<$10,000 717 48.6% 263 49.3% 454 48.2%
$10,000 — $20,000 537 36.4% 201 37.7% 336 35.7%
$20,000 or more 220 14.9% 69 12.9% 151 16.0%

SD, Standard Deviation.

Boldface p-value indicates statistical significance (p<0.05).
alndependent Samples T-test, two-tailed

b . .
Pearson Chi-square test, two-tailed
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Table 2.
Unadjusted and Adjusted Uptake of Cancer Control Services at Follow-Up by Study Group Assignment (Per
Protocol)
Unadjusted ™™ Adjusted
Control Navigation p OR 95% ClI p
N (Percent) N (Percent)
N Uptake N Uptake

Any service (n=786) 319 | 134 (42.0%) | 467 | 232 (49.7%) | 034 | ; joa [ 1.01-189 | .042

Pap test (N=514) 197 | 58(29.4%) | 317 | 124(39.1%) | 026 [ | cob | 1.06-229 | 023

Mammogram (n=343) 132 | 46(34.8%) | 211 | 87 (412%) | 238 | 4 coc [ 91-256 [ .106

Colorectal cancer screening (n=181) 78 18 (23.1%) | 103 | 34(33.0%) | .144 1 80d .90-3.59 | .095

Smoking cessation (n=111) 50 | 8(160%) | 61 | 19(3L1%) | .064 | , e | 1.03-6.90 | .044

HPV vaccination for daughter (n=89) | 40 12 (30.0%) 49 19 (38.8%) | .387 1 61f .62-4.22 | .331

OR, odds ratio; 95%Cl, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)

Ak
Pearson Chi-square test, two-tailed

afull model shown in Table 3
bfull model shown in Table 4
cfull model shown in Table 5
a .

full model shown in Table 6
6’full model shown in Table 7

];‘ull model shown in Table 8
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Table 3.

Adjusted Uptake of Any Needed Service at Follow-Up among Participants in Need of at Least One Service at

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Baseline (Per Protocol)

All Females Only
OR 95%Cl p OR 95%Cl p

Intervention

Referral Only (reference category) 1.00 1.00

Referral & Navigation 1.38 | 1.01-1.89 .042 142 | 1.03-1.95 .032
Gender

Male (reference category) 1.00

Female 4.43 | 1.85-10.57 .001
Race/Ethnicity

White/Not Hispanic (reference category) | 1.00 1.00

White/Hispanic 1.16 .61-2.19 .649 .70 .33-1.51 .364

Black 1.66 .90-3.01 .103 .79 46-1.35 .392

Other Race/Ethnicity 1.44 .69-3.01 .337 117 | .68-2.01 .564
Income

None-$10,000(reference category) 1.00 1.00

$10,000-$20,000 1.37 98-1.92 .064 1.46 | 1.04-2.05 .031

$20,000 or more 1.55 99-2.42 .053 152 | .96-2.39 .072
Public and/or privateinsurance

No (reference category) 1.00 1.00

Yes 1.34 95-1.89 .094 1.37 .97-1.95 .074
Age (Years)

18-35 (reference category) 1.00 1.00

36-45 195 | 1.27-2.98 .002 2.02 | 1.31-3.10 | <.001

46-54 220 | 1.42-3.40 | <.001 | 2.39 | 1.53-3.72 | <.001

55 or older 1.75 | 1.09-2.81 .022 1.78 | 1.10-2.89 .020

OR, odds ratio; 95%CI, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)
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Table 4.

Adjusted Uptake of Pap Test at Follow-Up Among Age-Eligible Participants Non-Adherent at Baseline (Per
Protocol)

OR 95%Cl p

Intervention

Referral Only (reference category) | 1.00

Referral & Navigation 1.56 | 1.06-2.29 | .023

Public and/or privateinsurance

No (reference category) 1.00

Yes 1.64 | 1.13-2.37 | .010

OR, odds ratio; 95%CI, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)
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Table 5.

Adjusted Uptake of Mammography at Follow-Up Among Age-Eligible Participants Non-Adherent at Baseline
(Per Protocol)

OR 95%Cl p
Intervention
Referral Only (reference category) 1.00
Referral & Navigation 1.53 .91-2.56 .106

Race/Ethnicity

White/Not Hispanic (reference category) | 1.00

White/Hispanic 1.82 .64-5.19 .260

Black 3.32 1.26-8.75 .015

Other Race/Ethnicity 3.47 | 1.02-11.87 .047
Income

None-$10,000(reference category) 1.00

$10,000-$20,000 1.69 .96-2.98 .068

$20,000 or more 4.01 | 1.96-8.23 | <.001

Public and/or privateinsurance

No (reference category)

Yes 2.86 | 1.60-5.09 | <.001

Age (Quartiles) (Years)

40-43 (reference category) 1.00

44-48 1.02 48-2.15 .968
49-54 2.18 | 1.05-4.52 .037
55 or older 1.33 .63-2.81 456

OR, odds ratio; 95%CI, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)
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Table 6.

Adjusted Uptake of Colorectal Cancer Screening at Follow-Up Among Age-Eligible Participants Non-
Adherent at Baseline (Per Protocol)

OR 95%Cl p

Intervention

Referral Only (reference category) | 1.00

Referral & Navigation 1.80 | .90-3.59 | .095
Gender

Male (reference category) 1.00

Female 427 | .93-19.51 | .061

Public and/or privateinsurance

No (reference category) 1.00

Yes 2.04 | .98-4.23 | .056

OR, odds ratio; 95%Cl, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)
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Table 7.

Adjusted Uptake of Smoking Cessation Counseling at Follow-Up Among Smokers at Baseline (Per Protocol)

OR 95%Cl p

Intervention

Referral Only (reference category) | 1.00

Referral & Navigation 2.66 | 1.03-6.90 | .044

Public and/or privateinsurance

No (reference category) 1.00

Yes 218 | .77-6.19 | .142

OR, odds ratio; 95%ClI, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)
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Table 8.

Adjusted Uptake of HPV Vaccination of a Daughter at Follow-Up Among Age-Eligible Participants Non-
Adherent at Baseline (Per Protocol)

OR 95%Cl p

Intervention

Referral Only (reference category) | 1.00

Referral & Navigation 161 | .62-4.22 | .331
Gender

Male (reference category) 1.00
Female .23 .02-2.95 | .257
Income

None-$10,000 (reference category) | 1.00

$10,000-$20,000 3.17 | 1.10-9.14 | .033
$20,000 or more 1.04 | .26-4.16 | .955

OR, odds ratio; 95%Cl, 95% confidence interval

Boldface p-value indicates statistical significance (p<0.05)
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