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Abstract
Objective  To evaluate factors associated with use of patient navigation in a prostate cancer population and identify whether 
navigation is associated with prolonged time to care. Cancer patient navigation has been shown to improve access to cancer 
screening, diagnosis, and treatment, but little is known about patient navigation in prostate cancer care.
Methods  All men diagnosed with localized prostate cancer between 2009 and 2015 were abstracted from the Maine-
Health multi-specialty tumor registry. Regression analyses controlling for patient-, disease-, and system-level factors evalu-
ated characteristics associated with navigation utilization. The association between navigation utilization, barriers to care, 
and longer time to treatment was assessed with Cox proportional hazards regression.
Results  Of the patient population (n = 1587), 85% of men were navigated. Navigation use was associated with earlier year 
of diagnosis, treatment by a high-volume urologist, and lower risk disease (p < 0.05). Treatment delay was associated with 
low-risk disease (vs: intermediate OR 0.62, 95% CI 0.46–0.85 and high OR 0.16, 95% CI 0.1–0.25) and receipt of navigation 
services (OR 1.65, 95% CI 1.12–2.45) but not distance to care, insurance, or treatment choice.
Conclusions  We observed that patients with low-risk prostate cancer were more likely to utilize navigation, but traditional 
barriers to care were not associated with utilization. Navigation was associated with longer time to treatment, which likely 
reflects clinically appropriate delays associated with greater shared decision making. Time to treatment may not be the ideal 
metric for evaluating navigation in prostate cancer; shared decision making, patient satisfaction, and psychosocial outcomes 
may be more appropriate.
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Introduction

Prostate cancer is the most common solid-organ malignancy 
in American men [1]. Although mortality has decreased over 
the past two decades, this progress is not shared equally 
among all populations. Patient characteristics like older 
age, lower income and education, ethnicity/race, and farther 
distance from care have been associated with worse out-
comes [2, 3]. Complicating this issue further is underlying 
uncertainty about the ratio of benefit to harm between active 

treatments or surveillance of localized disease [4, 5]. In the 
face of such uncertainty, shared decision making has been 
recommended as an approach to help patients make value-
concordant treatment decisions [6], but it remains unclear 
how to best operationalize shared decision making [7–9].

A promising intervention to address socioeconomic dis-
parities and promote value-based treatment may be patient 
navigation. First described in 1995 as an approach to 
improve breast cancer screening and follow-up care among 
low-income women [10], navigation has more recently 
become a standard of care at many institutions [11] and has 
been associated with completion of recommended cancer 
screening [12, 13], more timely cancer diagnosis or care 
[13–17], and reduction in healthcare disparities [10, 17–19].

Yet evidence examining the role of navigation in 
prostate cancer management remains scarce. Early stud-
ies in the 1990s demonstrated increased prostate cancer 
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screening in African American men [20, 21], but subse-
quent reports have examined mixed cancer populations; 
prostate cancer presents different diagnostic and treat-
ment considerations than breast, cervical, and colorectal 
cancers [13, 19]. The largest such study was the nine-site 
Patient Navigation Research Program (PNRP), a joint ini-
tiative between the National Cancer Institute and Ameri-
can Cancer Society (ACS) to evaluate the effect of navi-
gation on cancer care [13, 14, 22]. The study identified 
faster resolution of abnormal screening tests (OR 1.51, 
95% CI 1.23–1.84) and treatment initiation (OR 1.43, 95% 
CI 1.10–1.86) [14]. However, prostate cancer represented 
only 12% of the sample (n = 255) and subgroup analysis 
did not demonstrate improved time to care for prostate 
cancer [14].

Based on promising early reports on patient naviga-
tion in cancer care, in 2008 MaineHealth—a large, multi-
institutional healthcare network—implemented one of the 
nation’s first prostate cancer-specific patient navigator pro-
grams. Specific goals of the program were to: (1) identify 
healthcare barriers and connect patients to support services; 
(2) coordinate multidisciplinary care; (3) educate patients; 
(4) address emotional and spiritual concerns; (5) understand 
patient preferences to facilitate shared decision making; and 
(6) optimize evidence based care (Fig. 1).

In this study, we evaluate the implementation of a prostate 
cancer navigation program and factors associated with its 
use. Similar to other cancer navigation programs, we evalu-
ated the association between navigation and time to treat-
ment. We hypothesized that navigation would be associated 

with shorter time between diagnosis and treatment initiation, 
particularly in men with traditional barriers to care.

Materials and methods

Setting

MaineHealth is a non-profit, integrated, rural health system 
comprised 12 hospitals and healthcare networks including 
the Maine Medical Center Cancer Institute (MMCCI). There 
are approximately 250 patients with newly diagnosed pros-
tate cancer per year, representing approximately a third of 
all diagnoses in the state of Maine.

Patient navigation process

A definition for patient navigation was adopted from the 
National Cancer Institute’s PNRP as “support and guidance 
offered to persons with abnormal cancer screening or a new 
cancer diagnosis in accessing the cancer care system, over-
coming barriers, and facilitating timely, quality care pro-
vided in a culturally sensitive manner” [22]. All prostate 
cancer navigators were registered nurses with oncology cer-
tification who participated in ACS and National Comprehen-
sive Cancer Network (NCCN) seminars on prostate cancer 
knowledge, communication, and shared decision making.

Following initial consultation (Fig. 1), patients were 
enrolled by their initial point of contact (e.g., urologist or 
radiation oncologist) unless they declined navigation. Patient 
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navigation was defined as at least one phone conversation 
between the patient and the navigator. The navigator–patient 
relationship was initiated with a 30–45 min telephone call 
that included a description of the patient navigation pro-
gram as an independent treatment decision-making support 
intervention, collection of demographic information, and 
discussion of the patient’s understanding of his diagnosis 
and treatment options. Disease-specific discussions utilized 
NCCN guidelines, referral to support groups, and naviga-
tion through specific patient-centered decision aids includ-
ing The Memorial Sloan-Kettering Institute’s Pre-treatment 
Prediction Tool [23], the Johns Hopkins University Partin 
Tables [24] and the US Agency for Healthcare Research and 
Quality Clinically Localized Prostate Cancer Decision Aid 
[25]. In addition, the navigator encouraged and facilitated 
multidisciplinary care, provided social and emotional sup-
port, screened for barriers to healthcare access, and made 
referrals to social work, nutrition, pelvic floor rehabilitation, 
clinical trials and genetics.

Population and covariates

Patients with prostate cancer diagnosed between 2009 and 
2015 were selected as the study cohort; cases were excluded 
for unknown stage/grade, diagnosis at the time of cystopros-
tatectomy, positive lymph nodes, or metastasis.

The primary exposure variable was patient navigation. 
The primary outcome was time from diagnosis to treatment 
initiation. Diagnosis date was defined as the date of positive 
results from a transrectal ultrasound-guided biopsy. Treat-
ment initiation was defined as the first date of receipt of 
therapy or as the date of decision to initiate active surveil-
lance, as verbalized by the patient to the navigator, urologist, 
radiation oncologist or medical oncologist. Time to treat-
ment was categorized as quartiles based on equally propor-
tioned days to treatment.

Patient variables examined included the following: year 
of diagnosis; age; race; tobacco use; marital status; insur-
ance status; and cancer management by the highest-volume 
urologist decile (52% of all diagnoses). Distance from care 
was calculated as the minimum travel time from a patient’s 
residence zip code centroid to the treatment facility’s street 
address utilizing Google Maps Distance Matrix API [26]. 
Using published guidance by Lin et al. [27], distance was 
categorized as < 12.5, 12.5–49.9, 50–249.9, and > 250 
miles. Income was estimated utilizing patient’s zip code-
based median household income, derived from the 2010 US 
Census [28], and categorized as quartiles.

Disease characteristics included prostate-specific antigen 
(PSA), Gleason score, and clinical TNM staging. Patients 
were categorized by NCCN risk-category (Version 2.2017): 
Very low/Low grade (< T2a, Gleason ≤ 6, PSA < 10 ng/mL; 
Intermediate grade (T2b–T2c, Gleason 7, PSA 10–20 ng/

mL); High grade (T3a, Gleason 8–10, or PSA > 20 ng/mL); 
Very high grade (T3b–T4, primary Gleason pattern 5 or > 4 
cores Gleason 8–10).

Data source and statistical analysis

Patient data were prospectively collected in the MaineHealth 
cancer registry database in accordance with Commission on 
Cancer data standards by trained data managers. In 2016, 
de-identified data from 2009 to 2015 were extracted by the 
Information Services Coordinator (AP). For the years 2014 
and 2015, co-investigators (GM, ECS) abstracted data from 
navigated patient’s comprehensive electronic medical record 
to identify pre-navigation treatment uncertainty, barriers, 
and referrals made; these data are available in the Appendix.

Descriptive statistics were calculated on patient and dis-
ease characteristics and stratified according to receipt of 
navigation. The median and interquartile range (IQR) were 
generated for continuous variables, and frequencies and 
percentages were generated for categorical variables. The 
Mann–Whitney and Fisher’s exact test were used to assess 
the statistical significance of differences in medians and pro-
portions, respectively.

All analyses were planned a priori. Multivariable logis-
tic regression models controlled for patient, disease, and 
system-level factors were performed to evaluate factors 
associated with navigation. To evaluate factors associated 
with time to treatment, a subgroup of patients in the top 
quartile of time from treatment was identified. Unadjusted 
time-to-event Kaplan–Meier curves were calculated. Curves 
were compared using the log-rank test. Multivariable logistic 
regression analyses were performed. Interaction terms were 
evaluated to determine the relationships between navigation, 
time to treatment and: NCCN cancer risk, travel distance, 
income, insurance, or treatment type. Cox proportional haz-
ards modeling was used to assess the independent effect of 
patient navigation on time to treatment.

All statistical analyses were performed in 2017 using 
the Statistical Package for the Social Sciences (SPSS Inc, 
Armonk, New York, IBM Corp), with a two-sided signifi-
cance level set at p < 0.05. An institutional review board 
waiver was obtained prior to conducting this study, in 
accordance with institutional guidelines when utilizing de-
identified administrative data.

Results

Navigation utilization

Between 2009 and 2015, a total of 1784 patients were diag-
nosed or treated for localized prostate cancer; 197 (11%) had 
incomplete data, leaving a sample size of 1587 for analysis. 
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Demographic characteristics are reported in Appendix 
Table e1. Median age was 64 (IQR 59–69), and patients 
were predominantly white (98%). A total of 1349 (85%) men 
were navigated.

After adjustment, patients with high-risk disease were 
less likely than those with low-risk disease to be navigated 
[Odds Ratio (OR) 0.64, 95% Confidence Interval (CI) 
0.42–0.98]. Patients treated by a high-volume surgeon were 
more likely to be navigated (OR 7.33, 95% CI 4.96–10.83). 
Younger patient age was non-significantly associated with 
increased navigation (OR 0.97, 95% CI 0.95–1.0). Sig-
nificant variables associated with navigation are listed in 
Table 1.

Time to treatment

Median duration from diagnosis to treatment decision was 
77 days (IQR: 49–110). In the top quartile (n = 410), median 

time to treatment was 140 days (IQR: 120–183). Factors 
associated with longer time to treatment are listed in Table 2. 
Navigation was significantly associated with longer time to 
treatment (OR 1.65, 95% CI 1.12–2.45), along with diagno-
sis earlier in the study, a history of no marriage, and living 
in a low-income zip code. Hazard ratio for time to treatment 
was 1.27 (95% CI 1.09–1.47; Fig. 2) for navigated versus 
not navigated patients. Patients with higher risk disease 
were treated faster (referent low-risk versus: intermediate 

Table 1   Characteristics significantly associated with navigation, 
2009–2015

Data from multivariable logistic regression analysis adjusting for fac-
tors above as well as nonsignificant factors including: insurance sta-
tus, race/ethnicity, tobacco use, distance to treatment, zip come asso-
ciated income. Items in bold are significant with p < 0.05
CI Confidence Interval, NCCN National Comprehensive Cancer Net-
work, NOS Not otherwise specified, OR Odds Ratio, Ref Referent 
value
a High volume urologist: the top decile of urologists (by treatment vol-
ume) accounting for 55% of all diagnosed prostate cancer

OR (95% CI) p value

Age at diagnosis 0.97 (0.95–1) 0.053
Year of diagnosis
 2009 Ref –
 2010 1.67 (0.92–3.03) 0.09
 2011 1.48 (0.84–2.6) 0.17
 2012 2.13 (1.12–4.03) 0.02
 2013 2.21 (1.15–4.27) 0.02
 2014 1.14 (0.63–2.06) 0.66
 2015 0.96 (0.55–1.68) 0.88

NCCN risk group
 Low Ref –
 Intermediate 0.69 (0.46–1.03) 0.07
 High/very high 0.62 (0.41–0.96) 0.03

Marital status
 Never Ref –
 Married 1.46 (0.82–2.59) 0.20
 Separated/divorced/widowed 1.23 (0.62–2.43) 0.55
 Other/unknown 2.61 (1.12–6.1) 0.03

Urologist surgeon volume
 Low Ref –
 Higha 7.33 (4.96–10.83) < 0.001

Table 2   Multivariable logistic regression analysis: factors associated 
with longer time to treatment (quartile, n = 410), 2009–2015

Multivariable logistic regression analysis of the subgroup of the top 
quartile of patients in time from diagnosis to treatment controlling for 
above characteristics, as well as the following non-significant factors: 
race/ethnicity, tobacco use, insurance status, urologist volume, and 
distance to care. Items in bold are significant with p < 0.05
ADT Androgen deprivation therapy; CI Confidence interval, OR Odds 
ratio, Ref Referent value

OR (95% CI) p value

Received patient navigation
 Not navigated Ref –
 Navigated 1.65 (1.12–2.45) 0.01

NCCN risk group
 Low Ref –
 Intermediate 0.62 (0.46–0.85) 0.002
 High/very high 0.16 (0.1–0.25) < 0.001

Age at diagnosis 0.98 (0.96–1) 0.08
Year of diagnosis
 2009 Ref –
 2010 1.28 (0.82–2) 0.28
 2011 1.13 (0.71–1.77) 0.61
 2012 0.89 (0.55–1.43) 0.62
 2013 1.77 (1.11–2.83) 0.02
 2014 0.84 (0.51–1.38) 0.49
 2015 0.93 (0.57–1.5) 0.75

Treatment group
 ADT Ref –
 Radical prostatectomy 1.31 (0.25–6.96) 0.75
 Radiotherapy 1.59 (0.3–8.42) 0.58
 Active surveillance 0.33 (0.06–1.82) 0.20
 Other/unknown 0.74 (0.12–4.65) 0.75

Marital status
Never Ref –
Married 0.58 (0.36–0.93) 0.02
Separated/divorced/widowed 0.68 (0.38–1.22) 0.19
Other/unknown 0.46 (0.24–0.89) 0.02
Zip code income ($)
  < 35,709 Ref –
 35,709-40,773 0.58 (0.4–0.83) < 0.001
 40,774-47,940 0.78 (0.54–1.12) 0.17
  > 47,940 0.63 (0.43–0.93) 0.02
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OR 0.62, 95% CI 0.46–0.85; high/very high OR 0.16, 95% 
CI 0.1–0.25). No time to treatment relationship was dem-
onstrated for treatment type, insurance status, distance to 
treatment, race/ethnicity, surgeon volume, or tobacco use. 

Interaction terms demonstrated that the relationship 
between navigation and time to care was not moderated by 
cancer risk, travel distance, income, insurance, or treatment 
type.

Discussion

In this study, we evaluated the implementation of our oncol-
ogy nurse navigation program. Based on cancer navigation 
programs that found improved time to treatment [13–17], we 
assessed time from diagnosis to treatment as an outcome in 
men with localized prostate cancer. Contrary to our original 
hypothesis, we observed that navigation was associated with 
longer rather than shorter time to treatment (OR 1.65, 95% 
CI 1.12–2.45). In interaction analysis, navigation-associated 
longer times to treatment were not associated with treatment 
type or potential barriers to care.

Few studies have evaluated navigation in a prostate can-
cer population. To our knowledge, one of the only pros-
tate-specific groups is a Chicago Veterans Affairs program 
employing a social worker and lay health worker to manage 
healthcare barriers in a predominantly African American 
cohort. They found no significant relationship between navi-
gation and time from abnormal screening to diagnosis or 
from diagnosis to treatment [29]. Our findings may likewise 
reflect that prostate cancer is fundamentally different from 
other cancers—with controversial screening and ambiguous 

treatment choices—and that improving timely treatment may 
not be the best metric of success for navigation programs. 
Furthermore, treatment delays for patients with low and 
intermediate risk prostate cancer are unlikely to be clini-
cally relevant [30].

Indeed, we found that lower risk disease was also asso-
ciated with longer time to treatment (p < 0.001). In this 
population, longer time to treatment may be beneficial if 
it results from multidisciplinary, patient-centered care and 
shared decision making. Having enough time to make a deci-
sion is valued by patients and is positively associated with 
perception of patient-centered decision making [31]. Thus, 
although providing education and emotional support may 
increase time to treatment, patients may value being more 
informed and involved in decision making. Shared decision 
making may be a useful outcome by which to assess the 
effectiveness of patient navigation, and is associated with 
increased patient and provider satisfaction [6]. However, it 
remains difficult to implement [7–9]. Independent patient 
navigators may be uniquely suited to ensure shared deci-
sion making among the over half of patients who are unde-
cided at the time of navigation initiation. For such patients, 
navigators can facilitate referrals to multiple specialty care 
providers, thereby promoting informed, preference-sensitive 
decisions.

Of the total population of men with localized prostate 
cancer, 15% of patients refused services could not be con-
tacted and/or did not receive a referral. Encouragingly, 
sociodemographic characteristics associated with barriers 
to care—distance from treatment facility, median household 
income, insurance status, and race/ethnicity—were not asso-
ciated with navigation. Instead, factors negatively associated 
with navigation included increased age (OR 0.97, 95% CI 
0.95–1.0) and high-risk disease (OR 0.62, 95% CI 0.96). It 
is uncertain whether this may reflect patient preferences, 
physician bias, or care needs. For example, older patients 
are more likely to have high-risk prostate cancer [1], for 
which there are fewer treatment options. Therefore, physi-
cians may not identify the benefit of navigation for decision-
making support and patients may not have as much difficulty 
making treatment decisions. However, because both age and 
disease severity have been independently associated with 
reduced shared decision making [31] and older patients are 
less likely to receive information about non-clinical services 
[32]; this may be a population that particularly benefits from 
navigation. Finally, treatment by a high-volume urologist 
was highly associated with navigation (OR 7.33, 95% CI 
4.96–10.83). There is extensive literature about the posi-
tive correlation between high-volume and superior surgical 
and survival outcomes [33]. Higher utilization of navigation 
may reflect the fact that high-volume providers—because 
of exposure to more patient outcomes and complications—
better understand the implicit uncertainty about a “right” 

Fig. 2     Kaplan-Meier plot examining time to treatment in the Navi-
gated and Not Navigated populations.  Full population (n = 1,587) 
median time to treatment was 77 days (IQR: 49–110). Navigation was 
associated with a longer time to treatment
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treatment for patients and depend on the navigator to help 
identify the most patient-centered treatment.

Limitations of this study include the observational 
nature of prospective cohort data. The effects of naviga-
tion may be confounded by physicians’ utilization of ser-
vices for low but not high-risk disease, which is generally 
treated more promptly. Indeed, we found higher navigation 
in lower-risk disease, which was also the population with 
longest time to treatment. Further, there were few barriers 
to care, and two barriers assessed (distance, income) were 
calculated by zip code so are estimates. Findings from our 
rural, predominantly Caucasian state may not be generaliz-
able to other populations, particularly urban, diverse, or 
lower socioeconomic groups that may also benefit from 
navigation. Finally, we did not evaluate the association 
between navigation and treatment selection or other out-
comes, but this is planned for future study.

Conclusions

Patient navigation is a potential intervention to support 
shared decision making for men with localized prostate 
cancer. Navigation was significantly associated with longer 
time to treatment, which may reflect clinically appropriate 
delays associated with multidisciplinary care or shared deci-
sion making facilitated by the navigator. Unlike other cancer 
navigation programs, time to treatment may not be the ideal 
metric for evaluating prostate cancer navigation. Shared 
decision-making facilitation, satisfaction, or clinical or 
psychosocial outcomes should be explored in greater detail.
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