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The Effect of Patient Navigation on Time
to Diagnosis, Anxiety, and Satisfaction in Urban
Minority Women with Abnormal Mammograms:
A Randomized Controlled Trial

Jeanne M. Ferrante, Ping-Hsin Chen, and Steve Kim

ABSTRACT Delay in follow-up after an abnormal mammogram is associated with
advanced disease stage, poorer survival, and increased anxiety. Despite the implemen-
tation of many patient navigator programs across the country, there are few published,
peer-reviewed studies documenting its effectiveness. We tested the effectiveness of a
patient navigator in improving timeliness to diagnosis, decreasing anxiety, and
increasing satisfaction in urban minority women after an abnormal mammogram.
Women with suspicious mammograms were randomly assigned to usual care (N=50) or
usual care plus intervention with a patient navigator (N=55). There were no
demographic differences between the two groups. Women in the intervention group
had shorter times to diagnostic resolution (mean 25.0 vs. 42.7 days; p=.001), with 22%
of women in the control group without a final diagnosis at 60 days vs. 6% in the
intervention group. The intervention group also had lower mean anxiety scores
(decrease of 8.0 in intervention vs. increase of 5.8 in control; pG .001), and higher
mean satisfaction scores (4.3 vs. 2.9; pG .001). Patient navigation is an effective strategy
to improve timely diagnostic resolution, significantly decrease anxiety, and increase
patient satisfaction among urban minority women with abnormal mammograms.

KEYWORDS Mammography, Minority groups, Urban health, Anxiety,
Patient satisfaction

INTRODUCTION

Breast cancer is the most common cancer in women and the second leading cause of
cancer deaths in women in the United States. In 2007, there will be over 180,500
new cases and almost 50,000 deaths from breast cancer in the United States.1 The 5-
year survival rate is 98% for patients diagnosed with local stage, but drops to 84%
for regional spread, and 26% for distant disease. Despite the success of the Center
for Disease Control’s Breast and Cervical Cancer Early Detection Program in
increasing mammography screening in poor and minority women,2 underserved
women are still diagnosed with breast cancer at later stages, and African-American
women continue to have the highest mortality rates from breast cancer.1,3 The
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potential of mammography screening in improving breast cancer outcomes in poor
and minority women cannot be realized without regular repeat screening, and timely
and adequate follow-up and treatment after an abnormal mammogram. Delay in
breast cancer diagnosis and treatment after an abnormal screening mammogram is
associated with larger tumor size, advanced disease stage, and poorer survival.4 For
patients without breast cancer, delay in timely follow-up after an abnormal
screening result is associated with considerable anxiety and emotional distress.5

Minority women face many potential barriers that hinder timely follow-up of
suspicious mammograms.6 Barriers to obtaining timely diagnostic and treatment
services include lack of continuity of medical care and social support, mistrust,
communication problems, cultural factors, health beliefs, and other economic,
personal and family health priorities. One intervention that has been employed to
decrease barriers and improve high-quality cancer care to underserved patients is the
use of a patient navigator. Since the establishment of the first patient navigator
program at Harlem Hospital in 1990,7 over 200 cancer care programs in the U.S.
have implemented some form of patient navigation. However, there are few
published, peer-reviewed studies documenting its effectiveness.6 Observational
studies suggest that patient navigation is associated with increased screening and
follow-up rates, improved timeliness in follow-up and diagnosis of breast
abnormalities, lower breast cancer stage at diagnosis, and high patient satisfac-
tion.7–17 There is only one published randomized trial testing the effectiveness of
patient navigation after an abnormal mammogram.18 This study, conducted in
mostly foreign born, non-English-speaking Latino women, found that patient
navigation and structured counseling significantly increased follow-up adherence
rates and timely diagnostic resolution after an abnormal mammogram. There are no
controlled studies evaluating the effectiveness of patient navigation after an
abnormal mammogram in other populations or in decreasing patient anxiety or
increasing satisfaction.

The purpose of this studywas to use a randomized controlled trial design to examine
the effectiveness of a patient navigator in improving quality of care after a suspicious
mammogram in urban minority women. We hypothesized that the benefit of a familiar
face and culturally sensitive advocate would increase trust and provide emotional
support as well as assist women to navigate the healthcare system, thus leading to
improved timeliness in diagnosis, decreased anxiety, and increased satisfaction.

METHODS

Study Site
This randomized controlled trial was conducted at an urban university hospital in
Newark, New Jersey. This public hospital serves a predominantly low-income
minority population with over 50% African-American and 30% Hispanic patients.
Forty percent of patients are uninsured, and 30% have Medicaid insurance. This
study was approved by the Institutional Review Board of the UMDNJ-New Jersey
Medical School.

Subjects
Women with suspicious mammogram results (American College of Radiology Breast
Imaging and Reporting Data Systems [BI-RADS]) of 4 (suspicious abnormality) or 5
(highly suggestive of malignancy) from May 2005 to April 2007 (N=454) were
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sequentially identified from weekly radiology logs and recruited into the study
(Figure 1). The womenwere contacted by phone and then met in person by the patient
navigator and asked to participate in the study within 1 week of their abnormal
mammogram. To blind women from the intervention, they were advised that the
hospital was conducting a study to “better understand women’s experience with the
hospital system after an abnormal mammogram.” Women under age 21(N=8) and
those who did not speak English (N=154) were ineligible because our patient
navigator was not bilingual. Of 292 study eligible women, 105 (36%) agreed to
participate and provided informed consent. Patients were randomly assigned to
control (usual care, N=50) or intervention (usual care plus patient navigation, N=55)
groups using a computer-generated table of random numbers. Women randomized to

Randomization

Abnormal mammography identified 
N=454 

Eligible patients 
N=292 

    8 (1.7%) under age 21 
154 (34%) did not speak English

Study participants 
N= 105 (36% of eligible) 

187 (67% of eligible) declined participation 

Intervention Group 
N=55 

Control Group 
N=50 

FIGURE 1. Study sample of randomized controlled trial of patient navigation among 105 women
with an abnormal mammogram (2005–2007).
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the control group received usual care, consisting of the following: 1. The radiologist
informed the patient of the result; 2. The radiologist notified the referring physician of
the suspicious mammogram; and if needed, 3. The radiologist notified the breast
surgeon and scheduled the patient for an appointment with the breast clinic. Women
in the intervention group received, in addition to usual care, services of an African-
American patient navigator.

Navigation
The patient navigator focused on specific needs of the women and guided those
patients through the healthcare system. For example, the patient navigator provided
patients with emotional and social support; helped patients make appointments and
arrive at scheduled appointments on time and prepared; facilitated applications for
financial assistance; connected patients with resources and support systems; and
facilitated interaction and communication with healthcare staff and providers.

Qualifications and Training of Patient Navigator
Criteria for hiring the navigator included a bachelor’s degree in a social science or
related field, at least 2 years of clinical, social work, or outreach experience, and
knowledge of the community and existing health resources. The patient navigator
that was hired had a bachelor’s degree in social relations and had previous
experience as a youth advocate, habilitation counselor, and breast cancer support
group volunteer. We chose an educated and experienced person who would be
knowledgeable about the hospital system and could help translate medical
terminology and facilitate communication to the patients. Training before initiation
of the project included education on breast health, public speaking skills workshop,
and orientations and observations with the mammography van unit, radiologists,
breast surgeons, oncologists, social workers, and financial assistance personnel.
Contacts were made with other community organizations providing breast cancer
outreach and support. Ongoing mentoring with the oncology social worker is
provided, and ongoing training is provided through conferences for health and
social service workers and breast cancer symposiums.

Instruments and Measures
The main outcome measures were the diagnostic interval, change in patient anxiety,
and patient satisfaction. The diagnostic interval was defined as the time (in days) from
date of suspicious mammogram to date of final diagnosis (benign or malignant
pathology report). Anxiety was chosen as an outcome measure because studies have
shown that for patients without breast cancer, delay in timely follow-up after an
abnormal screening result is associated with considerable anxiety and emotional
distress.5 Change in anxiety was measured by the Zung Anxiety Self-Assessment
Scale.19 This was a self-administered survey given to all patients at enrollment and
1 month after final resolution (benign diagnosis or for cancer patients, after
initiation of cancer treatment). One month after final resolution was selected as the
time to administer the anxiety and satisfaction scales because administering them
right at the time of resolution may reflect higher anxiety during the time while
awaiting results. The survey scored 20 items on a 4-point Likert-type scale (1 = none
or a little of the time to 4 = most or all of the time). The sum of responses from the
anxiety survey was converted to an anxiety index based on the Zung Anxiety
Assessment Tool.19 The index ranges from below 45 (within normal range) to over
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75 (most extreme anxiety). The Cronbach alpha for the Zung scale was 0.88 at
baseline and 0.93 at follow-up.

Patient satisfaction with care was measured by an adaptation of the
“Satisfaction with Hospital Care Questionnaire”20 1 month after final resolution
of the suspicious mammogram, or in cancer patients, after initiation of cancer
treatment. This questionnaire scored 15 items on a 5-point Lifetree-type scale
(1=dissatisfied to 5= very satisfied) and included questions regarding: encounters
with personnel, waiting times between and during appointments, accessibility of
hospital personnel by telephone, approachability of staff, amount and clarity of
information given, opportunities given to talk about problems, guidance and
support, ease of finding way around the hospital, the way information was passed
to their doctor, the way doctors treated them, and their experience with the biopsy.
Questions from the original survey that pertained to inpatient hospital care were not
included. An overall mean satisfaction score was calculated for all subjects based on
the sum of their responses to the questionnaire divided by the number of items. The
Cronbach alpha for the patient satisfaction scale was 0.95.

Other predictor variables such as demographic data and clinical information
that may potentially affect the main outcomes of interest were collected at baseline
through a patient survey. These included age, race/ethnicity, marital status,
education, employment, insurance, smoking status, reason for mammogram,
previous abnormal mammogram, history of breast cancer, family history of cancer,
and usual source of care. Information on outcomes (dates of mammogram, dates of
biopsy, biopsy result, and, if cancer diagnosis, date of initial treatment) was collected
through medical chart abstraction by the principal investigator.

Statistical Analysis
To determine whether randomization resulted in equivalent control and intervention
groups, univariate relations between predictor variables and the two groups were
obtained using the t test for continuous variables and the chi-square or Fisher’s exact
test for categorical variables. We also compared the mean anxiety index at baseline
between the intervention and control groups, using the t test for difference in means.

Survival analysis was used to compare the diagnostic interval for the
intervention and control groups to account for patients that were lost to follow-
up, dropped out, or decided to get follow-up care elsewhere. Last date of contact
was used as censor dates for these patients. We used Kaplan–Meier estimates to
generate survival curves and compared differences in the diagnostic interval with the
log-rank test. The mean change in the anxiety index, and mean satisfaction score
were compared for the control and intervention groups, using the t test. Analyses
used two-sided p values with significance set at 0.05. All analyses were performed
using SPSS (version 14.0.2, Chicago, IL).

RESULTS

The study enrolled 105 women, 50 in the control group, and 55 in the intervention
group. One woman went elsewhere for follow-up (intervention group) and one was
lost to follow-up (control group). One other woman in the intervention group
dropped out of the study after her diagnosis and did not complete the follow-up
anxiety or satisfaction surveys. Table 1 shows the baseline characteristics of the
study population. The majority of women were black, unmarried, unemployed, with
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a high school education or less. Sixty percent of women had no insurance. Women
in the intervention and control groups were similar in age, race/ethnicity, marital
status, education, employment, insurance, smoking status, reason for mammogram,
previous abnormal mammogram, history of breast cancer, family history of cancer,
and usual source of care. There were 15 women in the intervention group diagnosed

TABLE 1 Baseline characteristics of the control and intervention groups in study (N=105)

Characteristic Total (%) Control (%) Intervention (%) P value

Mean age, years (SD) 50.1 (11.6) 50.3 (11.1) 49.9 (12.2) 0.866

Race/ethnicity
Black 59.0 58.0 60.0
Hispanic 27.6 30.0 25.5 0.843
Other 13.3 12.0 14.5
Marital status
Single 46.7 48.0 45.5 0.960
Married 32.4 32.0 32.7
Separated, divorced, or widowed 21.0 20.0 21.8
Educational level
High school and less 76.2 82.0 70.9 0.252*
College or more 23.8 18.0 29.1
Employment status
Unemployed 65.7 68.0 63.6 0.684*
Employed 34.3 32.0 36.4
Insurance
None 60.0 56.0 63.6 0.706
Government 24.8 28.0 21.8
Private 15.2 16.0 14.5
Smoking
Never 48.6 48.0 49.1 0.270
Current 36.2 42.0 30.9
Former 15.2 10.0 20.0
Reason for mammogram
Screening 41.0 38.0 43.6 0.821
Follow-up abnormal 13.3 12.0 14.5
Lump on self breast exam 32.4 34.0 30.9
Lump on clinical breast exam 13.3 16.0 10.9
Previous abnormal mammogram
Yes 37.1 34.0 40.0 0.551*
No 62.9 66.0 60.0
Personal history of breast cancer
Yes 4.8 4.0 5.5 1.00*
No 95.2 96.0 94.5
Family history of breast cancer
Yes 19.2 18.0 20.4 0.808*
No 80.8 82.0 79.6
Usual source of care
Primary care 48.6 48.0 49.1 1.00*
No primary care 51.4 52.0 50.9

*Fisher’s exact test was used.
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with cancer, whereas 11 women in the control group were diagnosed with cancer
(p=.651).

Figure 2 shows the Kaplan–Meier plot for the diagnostic interval among the
intervention and control groups. Women in the intervention group had shorter
diagnostic intervals than women in the control group (p=.001). The proportion of
women without a final diagnosis at 60 days was 22% in the control group vs. 6% in
the intervention group. Table 2 compares the results of our main outcomes for the
two groups. The mean diagnostic interval in the control group was 42.7 days vs.
25.0 days for the intervention group (p=.001). At baseline, there was no difference
in mean anxiety index between the intervention and control group (38.7 vs. 36.6,
respectively; p=.346). However, after diagnosis, the mean anxiety index was lower
in the intervention group (30.2) than in the control group (42.8; pG .001). Likewise,
the change in anxiety index from baseline to follow-up was statistically different
among the groups (decrease of 8.0 in intervention vs. increase of 5.8 in control;
pG .001). In addition, the mean satisfaction score was higher in the intervention
group (4.3) than in the control group (2.9; pG .001).

Subgroup analyses were conducted to compare those with benign diagnosis
(N=77) and those with cancer diagnosis (N=26). The mean anxiety index at
baseline, the mean anxiety index at follow-up, and the change from baseline to
follow-up were similar in the group of women without cancer and those with cancer
(baseline: 34.4 vs. 34.7, p=.284; follow-up: 32.4 vs. 33.4, p=.068; change: −5.1 vs.
−6.7; p=.483). Tables 3 and 4 show the results of all outcomes stratified by benign
or cancer diagnosis. Results were similar to the overall analysis except, in the smaller
subgroup of patients with cancer, the diagnostic intervals were not significantly
different between the intervention and control group (mean=14.3 vs. 33.9 days,
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FIGURE 2. Kaplan–Meier estimates of diagnostic interval among the control and intervention
groups.

FERRANTE ET AL.120



respectively; p=.130). However, the magnitude of the difference was substantial.
The difference may not have been detectable as statistically significant because of the
small sample size in the subgroup analysis.

We also conducted analyses to examine whether demographic characteristics
and clinical factors (from Table 1) were associated with diagnostic interval, change
in patient anxiety, and patient satisfaction. Results showed that the effectiveness of
patient navigation did not differ in terms of demographic characteristics and clinical
factors, although the sample size in the different subgroups may have been too small
to detect differences.

DISCUSSION

This is the first publication, to our knowledge, of a randomized controlled trial
testing the benefits of a patient navigator after abnormal mammograms in urban
mostly African-American women. Whereas it supports findings from other
uncontrolled studies showing that a patient navigator significantly improves
follow-up and timeliness to diagnosis, this is the first randomized controlled study
to show that patient navigation significantly decreases anxiety levels and increases
patient satisfaction.

Despite the fact that this hospital already had a system in place to facilitate
timely follow-up after an abnormal mammogram, the use of a patient navigator still
significantly decreased time to diagnostic resolution. Only 6% of women in the
intervention group did not have a final diagnosis at 60 days (program standard set

TABLE 3 Diagnostic interval, anxiety, and satisfaction for patients without cancer

Main outcomes Total Control Intervention p value

Diagnostic interval
Mean days (95% C.I.) 36.0 (30.2, 41.8) 43.7 (34.3, 53.1) 28.4 (22.4, 34.5) 0.005*
Mean anxiety index (S.D.)
Baseline 36.9 (11.0) 36.7 ( 10.1) 37.0 (11.9) 0.925
Follow-up 34.9 (10.8) 40.7 (12.1) 29.3 (4.9) G0.001
Change in anxiety index −2.1 (13.3) 3.8 (13.3) −7.7 (10.7) G0.001
Mean satisfaction score (S.D.) 3.7 ( 0.9) 3.0 ( 0.7) 4.3 ( 0.5) G0.001

*Log-rank test

TABLE 2 Diagnostic interval, anxiety, and satisfaction for the control and intervention groups
(Total Sample)

Main outcomes Total Control Intervention p value

Diagnostic interval
Mean days (95% C.I.) 33.5 (28.0, 38.9) 42.7 (33.5, 51.8) 25.0 (19.6, 30.3) 0.001*
Mean anxiety index (S.D.)
Baseline 37.7 (11.4) 36.6 ( 9.3) 38.7 (13.0) 0.346
Follow-up 36.1 (12.4) 42.8 (13.3) 30.2 (7.6) G0.001
Change in anxiety index −1.5 (14.1) 5.8 (14.0) −8.0 (10.6) G0.001
Mean satisfaction score (S.D.) 3.6 ( 0.9) 2.9 ( 0.7) 4.3 ( 0.5) G0.001

*Log-rank test
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by the CDC),21 compared to 22% of women in the control group. Although a 2- to
3-week difference in time to diagnosis may have little biological consequence in
cancer outcomes, patient navigation has the added benefit of significantly decreasing
anxiety and improving patient satisfaction. Despite more women in the intervention
group being diagnosed with cancer (who would be expected to have higher anxiety
levels), the anxiety levels of women in the intervention group after diagnosis were
significantly lower than the women in the control group. They were also more
satisfied with the care they received than women in the control group. Patient
navigation provides women with abnormal mammograms with more timely
reassurance for women with benign diagnoses and potentially earlier and higher
completion of treatment for those with breast cancer.

This study has all the strengths of a randomized controlled trial, but there are
several limitations. First, it was conducted in a small sample at one urban university
hospital serving poor minority patients. However, the results may be broadly
applied to poor English-speaking minority patients receiving care at other urban
public hospitals. These patients are at higher risk for suboptimal follow-up and
worse breast cancer outcomes. Second, this study excluded a high proportion of the
study population who did not speak English, as the patient navigator was not
bilingual. Our subgroup analysis based on race/ethnicity showed no differences in
outcomes probably because of low sample size. The one other published randomized
controlled trial on patient navigation showed that it was effective in increasing
follow-up adherence rates and timely diagnostic resolution after an abnormal
mammogram in Spanish-speaking women.18 Finally, we had a low enrollment rate
of 36% of eligible patients participating, with distrust cited as the most common
reason given for refusal. This difficulty in recruiting African-Americans to research
studies has been widely documented, and points to the urgent need for innovative
strategies to enhance participation of African Americans in clinical trials. Unfortu-
nately, because of patient consent issues, we could not collect information on the
patients who refused participation to compare them with the participants. When
comparing participants to the general hospital population, participants were more
likely to be uninsured (probably because of our free mammography screening
program for uninsured women), but the racial distribution was similar to the
hospital population.

Patient navigation is an effective strategy to improve timely diagnostic
resolution, significantly decrease anxiety, and increase patient satisfaction among
urban minority women with abnormal mammograms. Further randomized con-
trolled trials on the effectiveness of patient navigation are needed in larger samples

TABLE 4 Diagnostic interval, anxiety, and satisfaction for patients with cancer

Main outcomes Total Control Intervention P value

Diagnostic interval
Mean days (95% C.I.) 22.6 (11.1, 34.0) 33.9 (10.7, 57.2) 14.3 (5.4, 23.1) 0.130*
Mean anxiety index (S.D.)
Baseline 39.6 (12.2) 36.5 ( 6.9) 41.9 (14.7) 0.264
Follow-up 40.1 (16.0) 50.3 (15.6) 32.9 (12.2) 0.006
Change in anxiety index 0.3 (16.4) 13.2 (14.6) −9.0 (10.4) G0.001
Mean satisfaction score (S.D.) 3.5 ( 1.0) 2.5 ( 0.5) 4.2 ( 0.5) G0.001

*Log-rank test.
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and other settings, and studies are needed to determine the cost-effectiveness of
patient navigation.
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