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Abstract

Background—Patient navigation (PN) may improve cancer care by identifying and removing 

patient-reported barriers to care. In 2012, the American College of Surgeons Commission on 

Cancer (CoC) announced that healthcare facilities seeking CoC-accreditation must have PN 

processes in place starting January 1, 2015. Given the unfunded mandates, hospitals are looking 

for cost-effective ways to implement PN. This study examined demographic and psychosocial 

predictors of barriers to diagnostic resolution among individuals with a cancer screening 

abnormality enrolled in the Ohio Patient Navigation Research Project (OPNRP).

Methods—Data were obtained from patients who received care at one of nine OPNRP 

intervention clinics. Descriptive statistics and logistic regression models were used.

Results—Of 424 participants, 151 (35.6%) reported a barrier to diagnostic resolution within 90 

days of study consent. The most commonly reported barriers were misconception about a test or 

treatment (16.4%), difficulty communicating with their provider (15.0%), and scheduling 

problems (11.5%). Univariate analyses indicated that race, education, employment, income, 

insurance, clinic type, friend support, and physical and psychological functioning were 

significantly associated with reporting a barrier to diagnostic resolution. Multivariate analyses 

found having a comorbidity (OR=1.25, 95% CI=1.04, 2.61) and higher intrusive thoughts and 

feelings (OR=1.25, 95% CI=1.10,1.41) were significantly associated with reporting a barrier to 

diagnostic resolution.
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Conclusion—Results suggest demographic and psychosocial factors are associated with barriers 

to diagnostic resolution. To assure CoC mandate compliance and provide timely care for all 

patients, CoC-accredited facilities can systematically identify patients most likely to have barriers 

to care, and assign them to PN.
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Introduction

Profound advances in cancer screening and treatment have contributed to increased 

longevity and quality of life among cancer survivors. Despite this improvement, cancer 

health disparities by race and socioeconomic status remain.1–3 One strategy to reduce cancer 

health disparities is through patient navigation (PN). PN is a patient-centered health care 

service delivery model that assists individuals, particularly the medically underserved, in 

overcoming barriers to care across the cancer care continuum. PN has been demonstrated to 

increase cancer screening rates, improve follow-up rates after an abnormal cancer screening 

test, reduce time from cancer diagnosis to treatment initiation, and decrease cancer treatment 

costs.4–8

Healthcare organizations have advocated PN as an important strategy towards more patient-

centric oncology practices. In 2012, the American College of Surgeons Commission on 

Cancer (CoC) announced that facilities seeking CoC accreditation need to have PN 

processes in place by January 1, 2015. However, these mandates are currently unfunded. In 

March 2014, the Patient Navigation Assistance Act of 2014 (H.R. 4168) was introduced to 

provide payment for patient navigator services under title XIX (Medicaid) of the Social 

Security Act. To date, however, the Patient Navigation Assistance Act has not progressed 

further. As a result, cancer treatment centers are looking for cost-effective ways to 

implement PN processes (i.e., direct resources to those who are at risk for loss to follow-up). 

A vital step to implementing cost-effective PN processes is to identify patient populations 

who are in particular need of PN by identifying patients most likely to have barriers to care 

and thus, most likely to not receive proper, timely care.9,10 By identifying those most likely 

to need PN, scarce resources can be diverted to the patient population in most need and most 

likely to delay or not receive prompt appropriate care. The results of efficient deployment 

would be the reduction of health care costs as well as improvement in quality of care.

The primary objective of this study was to examine demographic and psychosocial 

predictors of barriers to diagnostic resolution of a cancer screening abnormality among 424 

participants enrolled in a PN intervention study. These results may provide information to 

assist the design and targeting of future PN programs.
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Methods

Study design and population

We used data collected as part of the Ohio Patient Navigation Research Project (OPNRP), a 

group-randomized trial with a nested cohort design. Details regarding the study design and 

population have been previously published.8 Briefly, the study initially recruited patients 

from eight primary care clinics from the Ohio State University (OSU) Primary Care 

Research Network and four Columbus-area federally qualified health centers (FQHCs). A 

total of 18 clinics were randomized to either the PN or comparison (usual care) conditions. 

The initial 12 clinics were matched according to clinic type and proportion of black patients, 

with 6 clinics randomized to each condition. The additional 6 clinics were matched 

according to specialization only (gynecology vs. gastroenterology vs. general medicine 

clinics).

Several different mechanisms were used to recruit participants. The first method was 

through medical charts and cytology and mammography reports to identify potential 

participants. If a potential participant was identified, a research staff member forwarded the 

name to the physician asking permission to contact the patient. The second method of 

recruitment was through a letter introducing the study sent to the patient prior to contact by 

the research staff. Potential participants were then called, the study was explained; and 

informed consent and the baseline questionnaire (which included demographic and 

psychosocial measures) were administered.8

To be eligible for participation, patients must have met the following requirements: 1) at 

least 18 years old; 2) a regular patient of the primary care clinic; 3) not cognitively impaired; 

4) reside outside of a nursing home or institutional setting; 5) speak and understand English 

or Spanish; and 6) able to provide informed consent. In addition, participants must have 

been identified as having an abnormal breast, cervical, or colorectal cancer screening test. 

Participants with a positive history of previous medical navigation or cancer, with the 

exception of non-melanoma of the skin, were ineligible. The study was approved by The 

Ohio State University Institutional Review Board.

In the theoretically-based11–13 PN intervention, patients were contacted by an assigned 

patient navigator by telephone within 5 days of assignment to identify specific barriers to 

diagnostic resolution (i.e., pathologic diagnosis of an invasive cancer on biopsy). Navigators 

then tailored their assistance to eliminate the specific barriers of each patient through 

supportive listening, educational materials, referrals for psychological care, assistance with 

making appointments, and resolving transportation problems, etc.8 The PN intervention 

lasted until the navigated patient had a diagnostic resolution for the abnormal breast, 

cervical, or CRC screening tests (according to a medical record review (MRR)) or until the 

end of the study.

Measures

Survey measures obtained from patients at baseline have been described previously.8 We 

briefly list the measures examined in this analyses and include more information on the 

measures not previously described.
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Demographic characteristics

Patients provided information about their age, gender, race, marital status, education, 

employment status, income, health insurance, clinic type, primary site of cancer, and 

comorbidities.

Anxiety

Anxiety was measured by the Beck Anxiety Inventory, a 21-item scale that is descriptive of 

subjective, somatic, or pain-related symptoms of anxiety.14

Depressive symptoms

Depressive symptoms were measured by the Center for Epidemiological Studies-Depression 

(CES-D) scale.15

Perceived social support

Perceived social support was measured with the Perceived Social Support-Friend Scale and 

Perceived Social Support-Family Scale.16

Trust in Physicians

Trust in physicians was measured by the Trust in Physician Scale.17

Quality of life

Overall health-related quality of life was assessed using eight dimensions on the Medical 

Outcomes Study 36-item short form (SF-36): physical functioning, role limitations, bodily 

pain, general health perceptions, vitality, social functioning, emotional well-being, and 

general perceptions of health status.18 In addition to eight specific subscales, the SF-36 

measure has two summary scales, the Physical Component Summary (PCS) and the Mental 

Component Summary (MCS), which were used in the present analyses. Subscales were 

scored from 0 to 100, with higher scores indicating better health-related quality of life.18

Perceived Stress

Perceived stress was measured by the Perceived Stress Scale (PSS), a 14-item measure of 

overall stress as experienced in the past month. 19 Item responses range from 0=never to 

4=very often, with higher scores indicating higher perceived stress.

Self-efficacy

The 12-item Communication and Attitudinal Self-Efficacy Scale (CASE) was used to assess 

participants’ self-efficacy to understand and participate in their care, seek and obtain 

information, and maintain a positive attitude.20 Responses are on a 4-point Likert scale 

(“strongly disagree” to “strongly agree”) with higher scores indicating higher self-efficacy.

Distress

The Impact of Events Scale (IES) was used to measure subjective distress caused by 

stressful events experienced during the past seven days.21 The IES scale consists of 15 

items, seven of which measure intrusive symptoms (i.e., unintentional thoughts, images, or 
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feelings) and eight avoidance symptoms (i.e., active attempts to suppress thinking) regarding 

a stressful event. Responses are a 4-point Likert scale (“not at all” to “often”) with higher 

scores indicating higher distress.

Barriers to care

A 21-item measure enumerating the number and types of barriers to cancer care a participant 

experienced. Responses to each item were “yes” or “no”. Barriers to care were organized 

into patient-, system-, and other-focused barriers by the national PNRP research group.22 In 

Figure 1, the different barriers to care for each of the above categories are listed. The name 

given to each barrier was meant to describe the difficulty/problem that interfered with a 

participant’s progression to diagnostic resolution.

Analyses

The primary outcome for this study was whether the patient reported a barrier to care in the 

first 90 days following consent. Univariate logistic regression was used to calculate the odds 

ratios of reporting a barrier in the first 90 days for each of the potential demographic and 

psychosocial predictors measured at baseline. A backwards selection process including all 

variables significant at the 0.05 level was used to obtain a multivariate model. Two-way 

interactions were explored in the final model and all analyses were conducted using SAS 

v9.3 (SAS Institute, Cary, NC).

Results

Sample characteristics

Baseline characteristics of the 424 participants in the PN clinics are shown in Table 1. The 

mean age of the participants was 46.7 years, and the majority of the participants were white 

(71.2%). Most participants reported being married or living as a couple (50.0%), having at 

least a high school education (94.3%), being employed full or part-time (61.8%), having 

household incomes ≥$50,000/year (53.3%), having private health insurance (67.1%), and 

receiving care at an academic medical center (90.8%). More than half of the participants 

(60.2%) had an abnormal breast screening test result, 35.1% of the participants had 

abnormal cervical screening results, and 4.7% had abnormal colorectal screening results.

Demographic predictors of reporting barriers

Of the 424 participants in the PN clinics, 151 (35.6%) reported a patient-, system-, or other-

focused barrier to diagnostic resolution within the first 90 days from study consent. The 

most commonly reported barriers were misconception/beliefs about a test or treatment 

(16.4%), communication difficulty with their health care provider (15.0%), and problems 

with scheduling (11.5%).

Univariate analysis found that race, education, employment status, income, insurance, and 

clinic type were significant predictors of reporting a barrier in the first 90 days from consent. 

Specifically, participants who were non-white (P = 0.02), had lower education (P = 0.008), 

unemployed or retired (P = 0.04), earned less than $50,000/year (P = 0.006), and uninsured 

(P = 0.02) were significantly more likely to report a barrier to diagnostic resolution. Patients 
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from FQHCs (P = 0.03) were significantly more likely to report at least one barrier to 

diagnostic resolution (Table 2).

Univariate psychosocial predictors of reporting barriers

Univariate analysis found that anxiety, depressive symptoms, friend support, physical and 

mental functioning, perceived stress, self-efficacy, and impact of life events were significant 

predictors of reporting a barrier in the first 90 days from consent. Specifically, patients that 

had higher anxiety (P = 0.005), higher depressive symptoms (P = 0.002), lower friend 

support (P = 0.02), lower physical (P = 0.002) and mental (P = 0.002) functioning, higher 

perceived stress (P = 0.05), lower self-efficacy (P = 0.001), and higher avoidance behaviors 

(P = 0.01) and intrusive thoughts and feelings (P = 0.001) were significantly more likely to 

report one or more barriers to diagnostic resolution (Table 3).

Multivariate predictors of reporting barriers

In the multivariate backwards selection model, only two predictors were retained as 

significant at the 0.05 level. Having any comorbidity (OR = 1.65, 95% CI = 1.04, 2.61) and 

a higher intrusive thoughts and feelings score (OR = 1.25 for a 5-unit increase, 95% CI = 

1.10, 1.41) were significantly associated with reporting one or more barriers to diagnostic 

resolution in the first 90 days. The two-way interaction was not significant (P = 0.15).

Discussion

This study assessed the demographic and psychological predictors of barriers to diagnostic 

resolution of a cancer screening abnormality among participants enrolled in a PN 

intervention study. Previous research has found that having at least one barrier to care 

significantly increases the chance of loss to follow-up.9,10 PN has been shown to reduce 

barriers,23,24 as well as loss to follow-up.25 Thus, knowing who is more likely to have a 

barrier to recommended care can allow medical facilities to direct scarce PN resources to 

those patients, increasing compliance with CoC mandates while improving the receipt of 

timely and quality care.

In this study, more than one third of patients reported one or more barriers to diagnostic 

resolution. The most commonly reported barriers were at the patient (misconception/beliefs 

about a test or treatment) and system-level (communication difficulty with their health care 

provider, problems with scheduling). Previous research has found that barriers to diagnostic 

resolution do occur at the patient, provider, and system levels.26–29 A positive aspect of the 

patient-level barriers is that these factors are attitudinal and potentially modifiable through 

educational resources and emotional support from patient navigators.

Furthermore, patients who were non-white, uninsured, and unemployed/retired, had lower 

education and income, and received treatment at FQHCs were more likely to report one or 

more barriers to diagnostic resolution. Previous research found similar results, identifying 

measures of SES (i.e., income, insurance status) and other demographic factors (i.e., race, 

education) as important determinants of timely follow-up after abnormal screening 

tests.26–30
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Univariate and multivariate analyses found that psychological functioning (i.e., high anxiety, 

depression, intrusive thoughts and feelings) and social support (i.e., low friend support) were 

associated with reporting one or more barriers to diagnostic resolution. Furthermore, it is 

worth noting the impact of high intrusive thoughts and feelings on reporting barriers to 

diagnostic resolution. Our findings are similar to previous research that found abnormal 

cancer screening tests cause significant anxiety and have persistent detrimental 

psychological effects both in women with cancer and in those with benign diagnostic 

results.31,32 Patient navigators talk with patients about potential negative psychological 

effects of abnormal cancer screenings, particularly intrusive thoughts and feelings, and 

encourage patients to rely on their social networks and the navigator for emotional support, 

if needed. Patient navigators can also identify psychological barriers to diagnostic resolution 

and can work with local psychological services to help patients address these problematic 

symptoms.

Multivariate analyses also found that patients with a comorbidity more likely to report one 

or more barriers to diagnostic resolution. Previous research found similar results, that the 

presence of comorbidities is associated with diagnostic delay.33,34 In addition, past studies 

have found that physicians reach the correct diagnosis of cancer slower among patients with 

more comorbidities.35,36 Potential reasons why the presence of a comorbidity is associated 

with barriers to care may include a difficulty scheduling medical appointments, the burden 

of the diagnosed chronic condition, and the prioritization of medical care for one condition 

over another by the patient and/or physician.37 Patient navigators can assist physicians and 

nurses in identifying and properly addressing chronic conditions in addition to encouraging 

and assisting patients in seeking follow-up care for their abnormal cancer screening result or 

cancer treatment.

Practical Implications

PN works with individuals to overcome barriers to timely, appropriate high-quality care, 

resulting in better and timely care. The results of this study may assist healthcare facilities 

with limited resources to develop PN programs. For example, simple screening surveys 

could be developed and administered upon registration to collect information on the factors 

identified in this study that correlate with reporting a barrier. Patients who meet these 

criteria could then be assigned for PN. Thus, not all patients would proactively receive PN, a 

strategy that would ensure compliance with the unfunded CoC mandate, conserve resources, 

and deliver timely, quality care to all patients. Ultimately, this strategy could result in 

lowered health care costs since the number of patients at greatest risk for loss to follow-up 

and diagnosis at a later and more costly stage of disease would be reduced.

Strengths/Limitations

This study possesses several strengths, including the focus on three common cancers and 

investigation of a large sample of PN participants from a mix of clinic types and the 

operationalization of the psychological dimension in study participants. The current study 

had several limitations also. First, we used cross sectional analyses of data from the 

intervention arm and there is no comparison group. However, given our focus of examining 

patient factors as barriers to diagnostic resolution, data from the PN group alone are 
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sufficient. Most participants were white women with breast cancer, limiting generalizability 

across populations and cancer types. In addition, because we studied navigation in Ohio-

based clinics, we do not know whether these findings generalize to other parts of the country 

with different populations and clinic arrangements.

Conclusion

PN can reduce barriers to care and promote the receipt of timely and quality care. In order to 

implement PN programs, each of the CoC’s 1,500+ accredited institutions will have to 

determine how to comply with this mandate. We provide information as to which patients 

might benefit from PN. Targeted efforts can identify individuals most likely to have a barrier 

to care and at risk for loss to follow-up (e.g., low SES, younger age) in order to assign them 

to PN and improve their care. Moreover, a multidisciplinary approach to PN that involves 

assessing barriers to care and then tailoring navigation to specific barrier type (e.g., patient, 

physician, or system-level) may help health care facilities provide comprehensive care 

across the cancer care continuum and enhance patients’ experiences with the healthcare 

system.
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Figure 1. 
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Table 1

Patient Characteristics of Participants in PN Arm, OPNRP (n=424)*

Total (N = 424)
N (%)

Age, Mean (SD) 46.7

Gender

 Female 413 (97.4)

 Male 11 (2.6)

Race

 White 302 (71.2)

 African American 87 (20.5)

 Other 35 (8.3)

Marital status

 Single 114 (26.9)

 Married 212 (50.0)

 Divorced/Widowed 98 (23.1)

Education

 < High School 24 (5.7)

 High School 70 (16.5)

 Some College/Associate’s degree 139 (32.8)

 College graduate/Graduate degree 191 (45.0)

Employment

 Full or part-time 261 (61.8)

 Retired/Disabled/Unemployed 161 (38.2)

Household income/year

 < $50K 183 (46.7)

 ≥ $50K 209 (53.3)

Insurance

 Private 279 (67.1)

 Public 112 (26.9)

 Uninsured 25 (6.0)

Clinic Type

 Academic Medical Center 254 (90.8)

 Federally Qualified Health Center 39 (9.2)

Cancer Site

 Breast 255 (60.1)

 Cervix 149 (35.1)

 Colorectal 20 (4.7)

*
Some variables do not total 424 due to missing data
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Table 3

Psychosocial Predictors of Reporting a Barrier to Diagnostic Resolution

Predictor No Barriers Reported (n 
= 273)

Mean (SD)

Barriers reported (n = 
151)

Mean (SD)

OR for barrier (95% CI) P

Beck anxiety 8.0 (8.9) 11.6 (10.8) 1.04 (1.02, 1.06) 0.0005

CES-D >15 (n(%)) 57 (20.9) 52 (34.9) 2.03 (1.30, 3.17) 0.0018

Perceived Social Support-Friend 16.9 (3.8) 15.8 (4.5) 0.94 (0.90, 0.99) 0.0187

Perceived Social Support-Family 16.5 (5.2) 15.7 (5.4) 0.97 0.94, 1.01) 0.1775

Physician Trust 45.2 (6.1) 44.0 (6.7) 0.97 (0.94, 1.00) 0.0661

SF-36 Physical Functioning 76.6 (22.7) 69.3 (24.2) 0.99 (0.98, 1.00) 0.0023

SF-36 Mental Functioning 74.6 (20.2) 67.8 (22.5) 0.99 (0.98, 0.99) 0.0017

Perceived Stress 20.4 (7.9) 22.1 (8.8) 1.02 (1.00, 1.05) 0.0496

Communication and attitudinal self-efficacy 43.6 (4.6) 41.9 (5.2) 0.93 (0.90, 0.97) 0.0011

Impact of events-Avoidance score 11.2 (9.6) 13.9 (10.2) 1.03 (1.01, 1.05) 0.0120

Impact of events-Intrusive score 6.6 (7.8) 9.7 (9.5) 1.04 (1.02, 1.07) 0.0008
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