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Introduction
For many cancer types, American Indians and Alaska Natives (AI/AN) experience worse
outcomes and lower chances of survival than other racial groups in the United States. Cancer
is the third leading cause of death for AI/ANs of all ages, and the second leading cause of
death for American Indians over the age of 45 [1]. AI/AN people have the poorest survival
of any race for all cancer types combined and for eight of the ten leading types [2]. Although
in the Northwest, the overall incidence of cancer is lower among AI/ANs, the cancer
mortality rate is significantly higher for this group when compared to the non-Hispanic
white population [3].

Research indicates that higher rates of mortality and morbidity among AI/ANs are mainly
due to delays and obstacles in seeking and receiving cancer care. Funding limitations to
Indian health care, low socioeconomic status, and a variety of cultural, social and
geographic barriers to cancer care impede AI/AN patients’ ability to participate in screening,
diagnosis, and treatment [4] [5] [6] [7]. Lower levels of health care literacy, mistrust in the
health care delivery system and dissatisfaction with providers are further challenges specific
to tribal communities [8] [9] [10] [11] [12].

In recent years there have been significant improvements in cancer screening techniques,
and major developments in cancer treatments; however, not all communities benefit equally
from these research advances. Evidence suggests that screening rates are comparatively low
among AI/ANs and they often present with advanced stages of cancer. This is especially true
for AI/ANs in the Northwest region and may be the primary cause of poor outcomes seen
among this population [13] [14] [15] [9] [16] [17] [18] [19] [20] [21].
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The main goal of cancer screening - to detect and treat disease early - is not achieved if
patients fail to receive timely and appropriate follow-up diagnostic tests and treatments.
Delays in follow-up after suspicious finding for cancer can lead to increased patient anxiety,
diagnosis at an advanced stage, and ultimately result in poor prognosis and outcomes [14]
[15] [8] [22] [23] [24] [17] [25] [26].

Recent studies have identified a number of patient, provider, and policy-level factors that
have significant influence on timely follow-up after the detection of an abnormality. Patient
compliance, anxiety or fear towards follow-up procedures, limited financial resources, lack
of health care coverage, transportation, language barriers, lack of trust in modern health care
delivery, and cultural beliefs and practices are known to be associated with failure to
complete diagnostic evaluations after detecting cancer abnormalities [9] [27] [11] [28] [29]
[30] [31].

The ‘gap’ between research findings, advances in knowledge and what is delivered is a
critical determinant in cancer health disparities. One of the ideas attempting to bridge this
‘gap’ is to provide one person who works with patients to navigate the complex medical and
financial systems, overcome barriers to care and assist with logistics. This idea was
formalized and put into practice by Harold P. Freeman in 1990s and is now referred to as the
“patient navigation model” [22]. During the past two decades several studies have
demonstrated the importance of navigator services in cancer care, especially in improving
time to diagnosis and treatment [8] [22] [23] [32]. In the limited funding setting of Indian
Health Service, it is also worth noting that patient navigation has also been shown, in
preliminary studies, to be cost-effective [33]. While it is beyond the scope and economic
means of most community-based programs to solve the vast social, economic and health
system problems that create barriers to screening and delay diagnostic resolution, patient
navigation has proven to be effective in tackling some of these issues among minority
populations [34] [35] [25] [36] [37] [38] [39] [40] [41] [42] [43] [44]. However, it has not
been widely assessed and implemented in AI/AN communities.

Thus, through a grant from the Center to Reduce Cancer Health Disparities at the National
Cancer Institute, a patient navigator program was developed for Northwest Tribal
communities, one of nine sites in the Patient Navigation Research Program (PNRP). The
PNRP served different populations nationally. The Northwest Tribal Cancer Navigator
Program (NTCNP) was the only program among PNRP sites that was implemented in a
rural setting and specifically served the AI/AN population, and included all types of cancer.
The NTCNP was managed out of the Northwest Portland Area Indian Health Board
(NPAIHB), a non-profit tribal advisory organization serving the 43 federally recognized
tribes of Idaho, Oregon and Washington. The primary aim of the NTCNP was to help reduce
barriers to cancer care, and improve clinical outcomes and quality of life for AI/AN cancer
patients residing in Northwest region through providing navigator services.

The primary aim of this analysis was to estimate the effect of navigator services in reducing
the time between suspicious cancer-related finding and definitive diagnosis.

Materials and Methods
Study Data Collection Method

Navigation services were provided between June 2006 and August 2010 at four Northwest
Tribes and their respective clinics. Four additional Northwest Tribes and their respective
clinics were recruited to serve as control clinics. Clinics were not randomly assigned to
either group, as was the wish of the tribal communities in the Northwest; intervention sites
were recruited first, and were chosen based on tribes which expressed an interest and need,
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which had sufficient user population size to provide a sample suitable for the study, and
which varied in geography, administrative structure and patient base. Control sites were
subsequently recruited with a focus on matching approximate user population size, and
representing the same geographic and administrative structure of clinics. Thus (by IHS user
population estimates for FY 2011) the total population of the intervention clinics and the
control clinics only differed by about 2,000 patients. However, the results section will show
that, despite this initial matching, the final study population was much lower for the
intervention arm. This was primarily due to the fact that control patients were enrolled only
through chart reviews, and never contacted directly. Enrollment through chart reviews posed
no temporal limits, as they could be conducted at any time after their initial abnormal
finding. Navigated patients had to be identified in a timely manner, successfully contacted,
and had to consent to both services and involvement in the research portion of the study. As
a result, fewer subjects were successfully enrolled in the intervention arm of the study. The
study was approved by Portland Area Indian Health Service Institutional Review Board.

Patient Navigators
Navigators were employed at four intervention sites and encounters took place at the clinics,
at the participant’s home, over the phone, or the navigator accompanied the participant to an
appointment. Navigators were either registered nurses, community health representatives
(CHR), or individuals with experience working in a medical setting. During the course of
the project, a total of seven individuals served as navigators at the four tribes. Three of the
navigators were American Indians, two from the Tribe at which they were employed, and
one from another Tribe. The other four were non-native. Two had lived and worked in the
local tribal community for many years, while the other two were new to the community.
Each tribe recruited and hired their own navigators, and had the option to choose a candidate
with the background they determined best suited the needs of their community. The impact
of differences in navigators may also be examined in subsequent analyses of these data,
although some studies have shown that navigation is effective without the need to match the
navigator’s race or culture to that of the patient [32]. Navigators were placed at the tribal
clinics as members of the clinic staff with full access to patient charts and the clinic’s
medical database. They received standardized training at the NPAIHB, and national training
from PNRP, along with appropriate continuing education.

The navigator’s primary responsibility was to assist patients who had an abnormal finding or
cancer diagnosis in obtaining appropriate health care services. This included assisting
participants and families to early resolution of the health issue, patient education, emotional
and psychosocial support, coordination of resources, facilitation of services, and interaction
with providers, family members, and community members. Secondary responsibilities
included planning and attending health fairs, screening events, pow wows, fundraisers and
luncheons in order to build trust among community members, encouraging study
participation, and establishing community networks. Faced with participant needs that were
not being met by the existing resources, navigators networked with local and national
organizations and advocated to bring additional resources to their communities. Some
examples include mobile mammography and transportation services. For indigenous
communities, navigation was a natural fit because it reflects the traditional focus on caring
for the health of the entire community.

The data for the study were collected from various sources. At navigated sites, clinical data
were obtained from the clinical database and paper medical charts. Clinical data were
collected through chart reviews at control clinics and no contact was made with participants
in these communities. Every month de-identified data was emailed to research staff at the
NPAIHB and a diagnostic program was run which identified and reported erroneous or
missing data to navigators for correction. NTCNP collected demographic and clinical data
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on all navigated participants. The same data were collected for any participants meeting the
eligibility criteria at control clinics. Trained research staff made multiple visits to each
control clinic to collect these data. As noted previously, differences in sample size between
navigated and control sites arose due to the fact that data were only collected for navigated
subjects who were a) identified and contacted in a timely manner, b) agreed to receive
navigation services and c) agreed to share their data for the research portion of the study. On
the other hand, for control subjects, every patient who met the eligibility criteria was
enrolled and received a chart review.

Study Eligibility Criteria
Any patient over the age of 18, who was eligible to be seen at one of the participating clinics
and who had received a cancer diagnosis or abnormality suspicious for cancer was eligible
for the study. At the navigation sites any patient with abnormal findings suggestive of cancer
or a cancer diagnosis was referred for navigator services by their physicians, nurses or other
health care workers. Navigators themselves were never the patient’s initial contact.

In the national PNRP model navigators were only to provide services to those who had
abnormal findings or diagnosis related to breast, cervical, prostate or colorectal cancer
during the study period. In small tribal communities where health resources are scarce and
the need is overwhelming it was seen as unethical and exclusive to limit eligibility to
specific cancers. Following formal tribal consultation and review of our pilot study [35],
eligibility criteria were expanded to patients with any type of cancer related abnormalities.
However, the primary research design was retained by keeping variable definitions and data
collection methods consistent with those described by the larger study, and participants with
cancer types not meeting the national eligibility criteria were held in separate tables during
data collection. Participants received navigation services once the eligibility criteria were
met and continued until resolution of the issue through non-cancerous diagnosis, completion
of primary cancer treatment, death, loss to follow-up, or end of the study period.

Outcome Measures
The time interval between abnormal finding and definitive diagnosis (T1) was the primary
outcome variable in the study and was dichotomized in the multivariate analysis to estimate
the effect of navigation.

There still exist controversies over who should receive follow-up diagnostic tests, and which
is the optimal timeline for follow-up tests after the initial abnormal screening tests [6].
Therefore, during the outcome analysis, three cutoff points were tested to categorize T1:
cutoff points of 60 and 90 days were chosen to assess the effect of navigation on early
diagnostic resolution, and a cutoff point of 365 days was used to assess the effect of
navigation on extreme delays.

Prior to analysis, we reviewed the detailed notes on cases with long T1 times. It became
apparent that participants who experienced extreme delays in obtaining definitive diagnosis
were usually those who had been lost to follow-up with regard to the initial abnormal
finding. Due to geographic isolation of these clinics, these patients returned to the clinic for
issues unrelated to the initial screening and were given a routine screening or, less
commonly, the old abnormal finding was discovered in their chart and a new referral for
follow-up was issued. Because of the loss to follow up, these cases showed more similarities
with a case that went unresolved than those which were resolved in the short-term through
sustained patient contact. Therefore, the cases with extreme delays and the undiagnosed
were combined. The cutoff point of 365 days was chosen for ease of interpretation, as one
year was considered the point of “lost to follow-up” for the larger PNRP study.
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Ten participants were enrolled with multiple concurrent abnormalities (defined as two
abnormal findings or diagnoses within 30 days). During the analysis these participants were
assigned to a single cancer type using the following criteria: where the date of definitive
diagnosis was missing for one, the cancer type with complete data was assigned (n=4);
where complete data was available for both, the cancer type with earliest date of abnormal
finding was assigned (n=4).

Participants with abnormal findings and definitive diagnosis on the same day (T1 =0) were
excluded since these participants would not have received any benefit from navigation as
both screening and definitive tests were performed on the same day. Those with pre-existing
cancer were also excluded. Pre-existing cancer was defined two ways: those who began
treatment before enrollment and those who had a previous cancer diagnosis within five years
or less of the eligible diagnosis. The former were excluded as they would not have received
navigation services during the relevant time in their cancer journey. The latter were
excluded to prevent biasing either study arm with participants who would have a relatively
greater understanding of the system and how to navigate through it, having recently been
through it themselves. In order to avoid an inflated proportion of undiagnosed participants
enrolled toward the end of the study, all participants with an abnormal finding resulting in a
recommended six-month follow-up (such as BIRADS 3 for mammogram or ASCUS on a
pap test) were excluded if the date of that abnormal finding was less than six months from
the final date of data collection.

Statistical Analysis
Participant characteristics were summarized using descriptive statistics. Since clustering
effects for participants within each clinic were anticipated, we used a mixed effects logistic
regression model to evaluate the effect of navigation while controlling for the clustering
effects, as well as potential confounding variables. Covariates such as age, gender, body
mass index (BMI), health care coverage, Charlson Co-morbidity Index (CCI), cancer type,
cancer stage, metastasis, and severity of disease were adjusted for during the final analysis.

Univariate association was first assessed between each independent variable and the
dichotomized time to definitive diagnosis. Independent variables with a univariate P-value ≤
0.1 were considered for the multivariate model. The final model was then determined using
the backward selection method including the intervention variable (navigated versus control)
and covariates with P-values < 0.05. Effect modifiers were tested by including interaction
terms.

The statistical software SPSS version 17.0 (SPSS Inc, Chicago IL) was used for the initial
data preparation and descriptive analysis, and SAS version 9.2 package (SAS Institute Inc.,
Cary NC) was used for the outcome analysis. All the statistical tests were two sided and a p-
value of <0.05 was considered significant.

Results
A total of 1236 subjects were enrolled between June 2006 and August 2010. Among them
32 subjects were excluded due to having diagnoses on the same day as abnormal findings
(n=22) or pre-existing cancer diagnoses (n=10). For an additional 17 participants, data were
missing which resulted in removal from the research sample. Of those excluded, thirty
percent were from the control arm and seventy percent from the intervention arm. The final
study sample included 1187 subjects: 151 who received navigator services (navigated) and
1036 who did not (controls).
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Demographic and Clinical Characteristics
Demographic information is summarized in Table.1. Overall, the study had a higher
proportion of women (79%) because more participants presented with breast and cervical
cancer abnormalities. There were 400 (34%) with breast, 298 (25%) cervical, 234 (20%)
colorectal, 70 (6%) prostate, and 185 (15%) other cancer abnormalities.

Navigated participants (mean 52 yrs., sd 16.3) were older than those in the control group
(mean 46 yrs., sd 17.7). BMI was similar between both the groups. The mean BMI was 32,
which indicates obesity in many participants. Health care coverage was proportionately
similar among navigated and control groups. While 38% of navigated participants had some
type of comorbidity (as determined by CCI) only 25% of control participants had similar
conditions. This may be partly explained by age differences between the groups.

The median T1 for navigated and control participants was 37 and 42 days respectively.
Figure 1 shows the cumulative proportion in each group who had received resolution over
time. Note that this graph is not adjusted for other differences between the groups, and are
simply descriptive, not inferential. These assessed and controlled for in the models described
below.

In the final adjusted model using the T1=60 day cutoff point as the outcome, two covariates
were significantly associated with the outcome variable (type of cancer related abnormality
and health care coverage); however the intervention variable (navigated versus control) was
not significant (p=0.45). Similar results were obtained when we used a cutoff point of
T1=90 days. In this model, three covariates were significantly associated with the outcome
variable (health care coverage, type of cancer related abnormality and cancer stage); again,
the intervention variable was not significantly associated with the outcome (p =0.21).

It should be noted that, for reasons discussed in detail in the conclusions, the final sample
size of navigated subjects was much smaller than anticipated. We conducted a power
analysis using the actual sample size and other parameters in our logistic regression model
to determine the minimum detectable effect size that would result from this study. The
sample size was adjusted down to account for design effect using an intra-cluster correlation
coefficient of 0.004. The results showed that navigation would have needed to increase the
odds of diagnosis by at least 1.99 times at 60 days and 2.01 times at 90 days to be detected
in this study. Thus it is possible that navigated subjects experienced increased odds of
diagnosis at T1=60 or T1=90 days, but this effect was not detected in our models. It is also
possible that navigation had no effect at this point in the cancer continuum. Due to the small
sample size and clustered design, these findings should be interpreted with caution,
understanding that these issues preclude us from making strong conclusions for these time
points.

When T1=365 days was used as the cutoff point, the intervention variable (navigated versus
control) was significantly associated with outcome variable (p=0.013), along with health
care coverage, type of cancer related abnormality and cancer stage were significantly
associated with the outcome variable (Table. 2). None of the interaction terms tested were
significant in the model.

In the final multivariate model, after adjusting for potential confounders, the odds of
receiving a definitive diagnosis within 365 days of abnormal cancer related finding for
navigated participants was 3.6 times (95% CI: 1.47, 8.88; p=0.01) the odds for controls.

Participants with cervical abnormalities had the longest wait to obtain definitive diagnosis,
with a median time to definitive diagnosis of 107 days, while those with breast abnormalities
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waited a median of 18 days. In the adjusted model the odds of receiving definitive diagnosis
was 4.2 times (95% CI: 2.9, 6.1, p<0.0001) for those with breast abnormalities, 1.9 times
(95% CI: 1.3, 2.9, p=0.002) for those with colorectal abnormalities, and 3.8 times (95% CI:
2.1, 6.6, p<0.0001) for those with other cancer related abnormalities when compared to the
odds for participants with cervical abnormalities.

Those who had both access to both Indian Health Programs (direct-care services) and
Contract Health Services (CHS) waited a median of 35 days to obtain definitive diagnosis,
and the odds of receiving definitive diagnosis within 365 days was twice (95% CI: 1.26. 3.4;
p=0.006) that of participants who only had access to services provided at the tribal or IHS
clinic. The odds were significantly higher for participants who had private insurance
coverage (OR 2.47, 95% CI: 1.52, 4.01, p=0.0008) than those who only had access to
services provided at the tribal or IHS clinic.

Among those who were diagnosed with cancer, those with metastases obtained definitive
diagnosis in a median time of 24 days after the detection of cancer related abnormality, and
the odds of obtaining definitive diagnosis within a year was 11.3 times (95% CI: 2.33, 55.0,
p=0.005) the odds for participants who had a non-cancer resolution.

Discussion
The initial results of this study show that AI/AN patients who worked with a patient
navigator had significantly higher odds of obtaining a definitive diagnosis than their
counterparts who did not have navigation. This finding shows a real benefit for tribal
communities which may have a positive impact on health disparities in Indian Country.
There are, however, several limitations within the Northwest Tribal Cancer Navigator
Program which should be noted.

Some of these limitations are germane to the nature of the community recommendations for
enhancement of the study design noted in the approval process. For example the community
opted not to randomize patients to navigation at the individual level, so that all members of a
particular tribal community would be treated equitably. Thus, the study design called for
assignment to a study arm at the community level rather than at the individual level, which
is the model preferred by the Northwest Tribal communities. As a result, the data are
vulnerable to lack of comparability between navigated and non-navigated groups. Our
samples did show some disparate characteristics between disease status at enrollment,
cancer type and severity of disease. For those confounders which had a significant
relationship with the outcome variable, adjustments were made in the final model. Our
assignment to study arms at the community level increased sample size requirements to
determine true effects and was less efficient than individual randomized trials due to
correlation within clinics.

Our sample size within the navigated arm was smaller than initial projections, mainly due to
difficulty identifying and enrolling eligible patients early, prior to diagnosis. One of the
primary hurdles faced in enrolling subjects early in the cancer journey was simply
identifying those who had an abnormal test result or symptom. Although some test results
are recorded in the medical database system used in tribal clinics, there is no dedicated
module within this system for tracking cancer screening results. As a result, navigators and
research staff had to develop methods to search for abnormal test results. In some cases,
inconsistent and delayed data entry added to the challenge. A number of different search
templates were tested and navigators were trained to perform these searches within the
medical database. They became adept at scanning these reports for eligible patients, and the
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process improved towards the end of the study. However, finding time to carry out these
searches remained a challenge for navigators who already had full case loads.

Another hurdle to early enrollment was obtaining test results. Most imaging tests,
colonoscopies and biopsies took place outside of the tribal clinics. Navigators often found it
difficult to obtain the results of these tests in a timely manner. They took on the task of
calling outside providers to request test results be returned to the clinic. This proved time
consuming work and required the navigator to track a large number of patients who were not
part of their formal case load.

Another issue which emerged was the recruitment materials themselves, which created a
barrier to early enrollment by positioning the program as a service for “cancer patients”
rather than those who had an abnormal finding. Although changes were made to these
materials once it was determined they were hindering recruitment, the communities and
providers continued to view the navigators this way. Providers reported a reluctance to refer
pre-diagnosis cases that were unlikely to progress to cancer, such as mild abnormalities on a
pap test. Aware of the navigators’ already heavy case loads of high needs patients, providers
attempted to shield the navigators from extra cases that they didn’t feel warranted such one-
on-one attention.

The consent process for the study allowed for subjects to receive navigation services, but to
opt out of sharing their clinical data for the purposes of the research portion of the study.
This was a requirement of the participating tribes in designing the consent process. In three
of the intervention communities this did not pose a problem and very few subjects chose this
option. However, in one community this option was chosen more frequently by eligible
patients. The navigator in this community reported a high level of distrust of research among
the patient population. Thus the consent process further served to decrease the final sample
size available for these analyses.

Due to the nature of referrals to patient navigation and the presentation of patients to the
program, participants were not all navigated through the early parts of their journey –
exposure was limited to later in their journey for many. Results of our study lead us to
believe that early entry into patient navigation is beneficial. Thus the ideal experience with
patient navigation would include navigation from the earliest points of entry into the health
care system. It should be noted that those who were eligible, but not included in the
navigated group, probably differ systematically from those who were included for the
reasons outlined above – fewer patients with mild abnormalities were enrolled, and those
who received an abnormal finding from a test occurring outside the tribal clinic were also
less likely to be enrolled. These differences were apparent between the two groups, as seen
the results section. Where they were significantly related to the outcome variable, they were
adjusted for in the final model.

The participants in this study were from a variety of tribes in the Northwest. Service types
and availability may differ from other regions of the United States. Results are likely
generalizable. However, caution should be used and the results should be interpreted in the
context of the particular community assessing the need for a patient navigator.

We tested three cutoff points for dichotomized time to definitive diagnosis, and we did not
do an adjustment for such multiple testing, which may inflate type I error. However, for our
results from this study, p-values from the final multivariable model were small (Table 2).
Assessing these results using a Bonferroni adjustment with a p-value of 0.0167, all
associations remainede significant.
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Our findings indicate a broad appeal for this type of program and a “natural fit” for tribal
communities. The model of a navigator walking alongside the patient throughout their
interactions with the health care system parallels traditional values of caring present in the
AI/AN community. In results published elsewhere, the NTCNP received highly favorable
feedback from the clients, families and communities in which it was present.

Extreme delays were prevented by having a navigator, as seen when looking at those who
were undiagnosed at the end of the study or who waited more than a year for diagnosis. The
benefit of appropriate diagnostic resolution is clearly an asset in AI/AN communities, who
experience disparities in both rates of and outcomes of cancer [2] [3]. Coming to a timely
diagnostic resolution has the potential to assist in the elimination of disparities and the
enhancement of diagnosis at earlier time points.

Clearly early resolution of abnormal diagnostic screening is important. Early diagnosis can
reduce the burden and cost of treatment. The early resolution of abnormal screenings that
conclude with benign findings can ease the burden of concern on the patient and their
family.

Improved synergy between community events and clinical health care should enhance and
maximize resource use. This synergy could include improved implementation of the
navigation program to include enhancements of mechanisms within clinics and communities
to identify patients earlier in their journey. Having one or more navigators available to
community members to encourage screening and follow up would assist patients in being
identified early and being followed closely throughout the course of their journey [41] [32].
The role of a navigator is still in transition, and for Northwest tribal communities the
definition was tailored to each community. Studies have shown similar tailoring exists in
ongoing patient navigator programs [45]. However, our study indicates that expanding
navigation to include “wellness” roles such as health fairs to promote screenings, promotion
of men’s and women’s routine health visits and involvement in the preventive health aspects
of the community could lead to the early inclusion of the navigator on the health care team,
should the need arise. This would appear to have beneficial outcomes in diagnostic
resolution [32] [46].

Due to limited sample size it is difficult to detect differences between the two study arms,
should they exist. Navigation would need to have had a large effect to show statistical
significance. In addition, finding and enrolling patients early in their journey was a
challenge throughout this study, resulting in many patients on the intervention side who
were not exposed to navigation during the first 30, 60 or even 90 days following diagnosis.
Thus, while early cut off points did not show a significant improvement in diagnosis for
those with a navigator, it is possible that a future, more highly powered study in which
participants were exposed to navigation earlier would come to a different conclusion. Future
implementation of navigator programs in AI/AN communities would benefit from
thoughtful strategies to position the program as a service for prevention of cancer, rather
than a program for diagnosed cancer patients, which posed a barrier for this NTCNP. Recent
work being conducted with other navigator programs in Indian Country has determined that
bringing navigation services to the community’s attention through educational workshops
can be effective, and resulted not only in increased requests for help with scheduling
screening and other services through the navigator but also with patient knowledge of cancer
topics [46].

Navigating the health care system can be overwhelming for individuals of all educational
levels, regardless of type of health insurance or basic information they may have. AI/AN
individuals can benefit from patient navigation to help them find, arrange and reach cancer

Warren-Mears et al. Page 9

J Cancer Educ. Author manuscript; available in PMC 2014 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



screening, treatment and other services for which they may be eligible. Redwood et al.
reported in their study conducted among Alaska Native population that with ongoing efforts
and intervention with patient navigation they were able to increase screening rates from 29%
in 2000 to 55% in 2010 [39]. Our study found that having a navigator gave patients a better
chance at obtaining diagnostic resolution, indicating that navigators were successful in
combating loss to follow-up and preventing patients from “falling through the cracks”. This
observation suggests navigators improved continuity of care and patient communication
with their primary care clinic. Their assistance appears to be crucial in preventing
individuals from dropping out of the health care system. Within AI/AN populations, those at
highest risk may include those who are older, fearful of the health care system,
geographically isolated and with limited transportation. It appears that patient navigators can
enhance engagement and follow through with cancer care.

The initial results of patient navigation in Indian Country appear promising. It would be
beneficial to conduct additional studies employing navigation in the community and clinic to
determine the effects of comprehensive navigator involvement on client outcomes. In
particular, expanding navigation to earlier stages, including screening, seems a logical next
step. Clearly the benefit of diagnostic resolution is one which has the potential to have
significant impact on the cancer health disparities present in Indian Country.
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Figure 1.
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Table 2
Factors associated with diagnostic resolution within 365 days in an adjusted Generalized
Linear Mixed Model: Northwest Tribal Cancer Navigation Study

Variable Referent Median T1
a

in days (range)
Adjusted OR

b

(95% CI
c
)

p- value

Study Arm Control Participants (n=1036) 42 (1 – 1240)

Navigated Participants (n=151) 37 (1 – 1002) 3.61 (1.47, 8.88) 0.013

Cancer Site Cervical Abnormality (n=298) 107 (3 – 1240)

Breast Abnormality (n=400) 18 (1 – 998) 4.19 (2.88, 6.10) <.0001

Colorectal Abnormality (n=234) 42 (1 – 1002) 1.92 (1.29, 2.86) 0.0024

Prostate Abnormality (n=70) 75 (5 – 1078) 0.77 (0.42, 1.44) <.4065

Other Cancer Abnormality (n=185) 34 (1 – 467) 3.75 (2.13, 6.63) <.0001

Health Care Coverage IHS Direct Only (n=132) 68 (1 – 713)

IHS
d
 Direct and CHS

e
 Only (n=317)

35 (1 – 848) 2.07 (1.26, 3.40) 0.006

Other Combinations
f
 (n=322)

41 (1 – 1240) 1.96 (1.19, 3.24) 0.011

Private Insurance (n=414) 41 (1 – 1017) 2.47 (1.52, 4.01) 0.0008

Cancer Stage Non Cancer Cases (n=1019) 42 (1 – 1240)

Early Stage (No Metastasis) (n=75) 47 (2 – 939) 6.32 (2.34, 16.7) 0.001

Regional/Distant Spread (n=93) 24 (1 – 1002) 11.3 (2.33, 55.0) 0.005

T1=0 and pre-cancerous patients are excluded in outcome analysis; subjects with no definitive diagnosis are included in more than one year group.

a
T1 is number of days from abnormal cancer related finding to definitive diagnosis

b
OR= Odds Ratio

c
CI=Confidence Interval

d
IHS =Indian Health service

e
CHS=Contract Health Service

f
Other Combinations include Medicare/Medicaid and Military health or other State sponsored health plans but exclude private insurance
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