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Abstract

Background: Cervical cancer disproportionately affects Latina women in the United States. This study evaluated
the impact of patient navigation on cervical cancer prevention in Latinas.
Methods: Between January 2004 and April 2011, 533 Latina women with an abnormal Pap smear requiring
colposcopy received patient navigation from their healthcare center in Chelsea, Massachusetts, to the Massa-
chusetts General Hospital (MGH). The comparison group comprised 253 non-navigated Latinas from other
primary care practices at MGH referred to the same MGH colposcopy clinic. Primary outcomes were the
percentage of missed colposcopy appointments, time to colposcopy, and changes in the severity of cervical
pathology at colposcopy over two time periods, 2004–2007 and 2008–2011.
Results: The mean age in both groups was 35 years (range 22–86). Navigated women had fewer missed
colposcopy appointments over time, with the average falling from 19.8% to 15.7% ( p = 0.024), compared with an
insignificant increase in the no-show rates from 18.6% to 20.6% ( p = 0.454) in the comparison group. The dif-
ference in the no-show rate trend over time between the groups was significant ( p < 0.001). The time to colpo-
scopy did not change in either group, though trends over time demonstrated a shorter follow-up for navigated
women ( p = 0.010). The grade of cervical abnormality among navigated women decreased from a numerical
score of 2.03 to 1.83 ( p = 0.035) over the two time intervals, while the severity of pathological score in the non-
navigated group did not change significantly from 1.83 to 1.92 ( p = 0.573) in the same interval. Comparison of
trends in pathological score over time showed a decrease in the severity of cervical abnormality for navigated
participants compared to the non-navigated group ( p < 0.001).
Conclusion: Patient navigation can prevent cervical cancer in Latina women by increasing colposcopy clinic
attendance, shortening time to colposcopy, and decreasing severity of cervical abnormalities over time.

Introduction

In the United States, rates of cervical cancer morbidity
and mortality have fallen dramatically since the Pap smear

was developed in 1941 and cervical cancer became a pre-
ventable disease.1 However, the benefits have been unevenly
distributed among racial and ethnic groups and along the
spectrum of socioeconomic status.2 It is estimated that over
12,000 women will be diagnosed with and 4,220 will die from
cervical cancer in 2012 in the United States.3 Latina women
continue to have high rates of cervical cancer incidence and
mortality compared to other groups, with an incidence rate
almost twice as high and a mortality rate 1.5 times higher than
non-Latina Caucasian women.4

The disproportionate disease burden among Latinas can be
attributed to different factors, such as lack of awareness about
prevention, language barriers, and limited access to health
care.5–9 Their cervical cancer screening rates are also lower
than rates among non-Latinas.10 Latinos in the US are more
than twice as likely as non-Hispanic whites to live in poverty11

and studies have shown that up to 50% of low-income women
do not receive the recommended follow up care after an ab-
normal Pap smear.12

Harold Freeman introduced the model of patient naviga-
tion to facilitate access to cancer care for minorities in 1990 and
the concept has been implemented in various forms to im-
prove prevention, diagnosis and treatment of cancer
throughout the United States and around the world.13–19 Two
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recent studies have shown that navigation can significantly
improve cervical cancer screening compliance.20,21 Other
methods such as telephone counseling and educational bro-
chures sent prior to colposcopy appointments improve pa-
tient follow up after an abnormal Pap smear.22,23 Ell et al.,24

using the Screening Adherence Follow-Up (SAFe) interven-
tion model, improved adherence rates after an abnormal Pap
smear in low-income Latina women. However, knowledge
about the long-term effects of these programs on cervical
cancer prevention is limited.

To improve cervical cancer prevention among Latina wo-
men, Massachusetts General Hospital (MGH) Chelsea
HealthCare Center established the Cervical Health Patient
Navigator Program in 2004. The program aims to reach out to
Latina patients in Chelsea who need follow-up care at the
MGH Colposcopy Clinic following an abnormal Pap smear.

The objective of this study was to evaluate the effects of the
cervical cancer patient navigator program on colposcopy
clinic attendance, colposcopy clinic follow up time, and the
grade of cervical abnormality at colposcopy among Latina
women in the program, and to determine the impact of an
8-year ongoing intervention on cervical cancer prevention for
Latina women.

Materials and Methods

Setting

The study was conducted at the MGH Colposcopy Clinic
and the MGH Chelsea HealthCare Center (MGH Chelsea), an
urban community health center in Massachusetts. MGH
Chelsea is the largest provider of care for the residents of
Chelsea, Massachusetts, which has long been a gateway for
refugees and immigrants. Latinos account for more than 62%
of the population,25 over 54% speak Spanish26 and more than
24% of Chelsea residents live at or below poverty level.25 The
incidence of cervical cancer in Chelsea is well above the state
average (11.0 vs. 6.0 per 100,000)27 and the mortality in
Chelsea is double the state average (2.5 vs. 1.2 per 100,000).28

Twenty percent of all patients seen at the MGH Colposcopy
clinic are referred from MGH Chelsea and over 75% of these
women are Latina.

Participants

Women were eligible for the study if they self-identified as
Latina, had an abnormal Pap smear requiring colposcopy
evaluation between January 1, 2004 and April 15, 2011. Eli-
gible women who were referred for colposcopy by an MGH
Chelsea provider comprised the intervention group, and eli-
gible women referred for colposcopy from other practices
within the same academic primary care network constituted
the comparison group. Participants were identified from col-
poscopy clinic schedules and billing records.

Intervention

The Cervical Health patient navigation started in 2004. A
Latina-immigrant woman and native Spanish speaker from
the Chelsea community was hired and trained in patient
navigation, cervical health, and cervical cancer. Patients were
referred to patient navigation by the colposcopy clinic staff.
Each week the staff generated a list of patients from MGH
Chelsea who had missed colposcopy appointments. Over

time, the lists were expanded and all Latinas from MGH
Chelsea in need of colposcopy were referred for patient nav-
igation prior to their colposcopy appointment. During the
initial call, the navigator explored women’s barriers to care
and proposed solutions. She educated women in their own
language about cervical cancer and prevention and assisted
them with transportation, insurance, child care, and ap-
pointment scheduling. The most intense navigation was
needed at the initial contact, often requiring several phone
calls, a face-to-face meeting, or even a home visit. The navi-
gator would accompany the most challenging patients (3–4
per month) to colposcopy appointments at MGH. The time
spent with each patient varied from 1–8 hours. The navigator
continued to follow the patients until they were discharged
from the colposcopy clinic.

Supervision of the navigator was provided by a social
worker and nurse practitioner with expertise in women’s
health issues. Foundation support provided $70,000 per year
for the navigator salary and supervision, while $5,000 per
year was available for patient expenses, educational materi-
als, and program evaluation.

Main outcomes

The primary outcomes of this study were the percentage of
missed colposcopy appointments, time to colposcopy follow-
up after an abnormal Pap smear, and the grade of cervical
abnormality at colposcopy. Using electronic medical records,
data were collected on socio-demographic characteristics, the
presence of co-morbid medical conditions (such as diabetes,
end stage kidney disease, or psychiatric diagnosis), severity of
Pap smear diagnosis, and pathological findings at colpo-
scopy, time from abnormal Pap smear to colposcopy, colpo-
scopy clinic no-show rates, total no-show rates, and whether
women received follow-up care with their primary care
physician or gynecologist after colposcopy.

Statistical analysis

Summary statistics were used to describe baseline charac-
teristics of the intervention and comparison groups. Chi-square
tests and Student t-tests were used to analyze categorical and
continuous variables, respectively. The navigated and non-
navigated groups were compared with respect to the per-
centage of missed colposcopy appointments, the time to col-
poscopy after an abnormal Pap smear, and the severity of
cervical abnormality at the time of colposcopy. Grades of
cervical abnormality at the time of colposcopy visit were as-
signed numerical values 1–5 for statistical analysis, where
1 = no dysplasia/ASCUS; 2 = mild dysplasia/CIN I/LGSIL;
3 = moderate dysplasia/CIN II/HGSIL; 4 = severe dysplasia/
CIN III; and 5 = carcinoma in situ.28 Difference-in-difference
analysis was used to compare the trends in the primary out-
comes of interest for each group over time. In order to match
approximately equal numbers of comparison and navigated
patients in each time period the study was divided into two
4-year periods (2004–2007 and 2008–2011). This also allowed
us to evaluate the effects of improvements, such as change in
leadership and expansion of the reminder calls, that were
made in the program over time. Multivariate logistic regres-
sion was used to identify factors that were independently
associated with colposcopy clinic attendance. Variables for
which < 80% of patient had data available were excluded
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from the analysis. Pap smear results were also assigned nu-
merical values to facilitate analysis, where ASCUS = 1,
LGSIL = 2, and HGSIL = 3.28 All tests were two-sided and p
values < 0.05 were considered statistically significant.

Our analyses were performed using the Intercooled Stata
statistical software package (version 11.0; StataCorp LP).
Approval from the Massachusetts General Hospital Institu-
tional Review Board was obtained prior to the initiation of the
study.

Results

Of the 911 women eligible for the study, 125 (13.7%) were
excluded because there was no record of an abnormal Pap
smear, or because their abnormal Pap smear, colposcopy visit,
or follow up procedure occurred prior to 2004. A similar
percentage of eligible women were excluded from both the
navigator and comparison groups. Of the 786 patients in-
cluded, 533 (67.8%) were navigated participants from MGH
Chelsea, and 253 (32.2%) subjects were Latina women referred
for colposcopy from the other MGH primary care practices,
which comprised the comparison group. Because a majority
of the Latina women within the MGH primary care network
receive care at MGH Chelsea, the navigated group comprised
a large proportion of study participants.

Table 1 summarizes the sociodemographic characteristics
of the navigated and comparison groups. While this was not a
randomized study, most characteristics of the two groups
were comparable. The mean age in both groups was ap-
proximately 35 years and similar percentages were single,
married, separated, divorced and widowed ( p = 0.646). In
addition, the difference in proportions of patients with sig-
nificant comorbid medical diagnoses in the groups was not
statistically significant (24.8% of the navigated vs. 20.6% of the
comparison group, p = 0.19). However, there were significant
differences in the educational attainment and insurance status
of the two groups. The comparison group had a higher pro-
portion of patients with commercial (private) insurance
compared with the navigated group (34% vs. 24%, p = 0.006),
though both groups had a similar proportion of uninsured

patients (7.4% vs. 8.4%, p = 0.63). Greater proportions of the
comparison group had completed some college (21.1% vs.
13.2%, p = 0.04) or graduated from college (21.0% vs. 6.8 %,
p < 0.001) compared to the navigated group. Nearly half of the
navigated women (47.6%) had less than a high school edu-
cation compared with only 22.8% of the comparison group
( p < 0.001).

The distribution of countries of origin of the groups was
similar. Fourteen Latin American countries were represented.
The navigated group contained a larger proportion of patients
from Honduras (21.2% vs. 6.1%, p < 0.001) and the comparison
group had more women from Guatemala (16.1% vs. 13.3%,
p = 0.05), Colombia (15.3% vs. 5.6%, p = 0.002) and Mexico
(11.2% vs. 3.5%, p = 0.002). Differences in the fraction of pa-
tients from the other 10 countries were not statistically sig-
nificant and the overall chi-square for the difference in
distribution of countries of origin was not significant (0.261).

Figure 1 summarizes the analysis of the percentage of mis-
sed colposcopy clinic appointments for the navigated and
comparison groups over time. In the navigated cohort, there
was a significant decrease in the percentage of missed colpo-
scopy clinic appointments between 2004 and 2007 and 2008
and 2011, with the average falling from 19.8% in the first period
(95% confidence interval [CI] 17.5, 22.1) to 15.7% in the second
period (95% CI 13.1, 18.4, p = 0.024). The comparison group no
show rate did not change significantly between the first and
second study periods, slightly increasing from 18.6% (95% CI
14.8, 22.5) to 20.6% (95% CI 17.0, 24.2, p = 0.454). The difference-
in-difference analysis demonstrated that the trends in no show
rates over the two time intervals for the navigated and non-
navigated groups were significantly different ( p < 0.001).

The time to colposcopy follow-up for navigation partici-
pants did not change significantly between the two study
periods (127 days [95% CI 115, 140] to 120 days [95% CI 108,
131, p = 0.393]). The time for the comparison group increased
(116 days [95% CI 97, 134] to 122 days [95% CI 93, 151]) but the
change was not significant ( p = 0.717). However, the differ-
ence-in difference analysis of the trends in the follow up time
between the two groups over time revealed a significant dif-
ference favoring the navigated patients ( p = 0.010).

Table 1. Sociodemographic Characteristics of Navigator and Comparison Groups

Variable Navigator group (95% CI) Comparison group (95% CI) p-value

Age (mean) 35.3 yrs (SD 9.7) 34.6 yrs (SD 9.7) 0.37
Marital Status 0.646

Single 68.4% (64.2–72.6) 65.6% (59.2–71.70) 0.45
Married 23.8% (19.9–27.6) 27.3% (21.4–33.1) 0.33
Separated 2.3% (1.0–3.7) 2.7% (1.0–4.9) 0.76
Divorced 5.5% (3.5–7.6) 2.7% (1.0–4.9) 0.10

Comorbid Diagnosis 24.8% (21.1–28.4) 20.6% (15.6–25.5) 0.19
Education level 0.348

Less than high school 47.6% (42.3–53.0) 22.8% (15.1–30.1) < 0.001
High school grad 32.3% (27.4–37.3) 35.1% (26.3–43.8) 0.59
Some college 13.2% (9.6–16.8) 21.1% (13.6–28.5) 0.04
College grad or more 6.8% (4.1–9.4) 21% (13.6–28.5) < 0.001

Insurance status 0.069
Public 68.6% (64.5–72.7) 57.6% (51.1–64.1) 0.004
Commercial 24.0% (20.2–27.8) 34.0% (27.7–40.1) 0.006
No insurance 7.4% (5.1–9.8) 8.4% (4.8–12.1) 0.63

CI, confidence interval; SD, standard deviation.
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Figure 2 summarizes trends in the severity of cervical ab-
normalities for each group. The mean numeric value of
pathologic and cytological findings at colposcopy in the
navigated group significantly decreased between 2004–2007
and 2008–2011, (2.03 [95% CI 1.84, 2.22] to 1.83 [95% CI 1.69,
1.90, p = 0.035]). In contrast, the average severity in the com-
parison group was insignificant, increasing from 1.80 (95% CI
1.66, 2.0) to 1.92 (95% CI 1.66, 2.17, p = 0.573). A comparison of
the data over time demonstrated a significant difference in the
trends of the lesion severity of the two groups ( p < 0.001). The
decrease in the average severity for the navigated group in-
cluded a 23% decrease in the number of patients with severe
dysplasia and a 47% decrease in the number of patients with
carcinoma in situ. In the comparison group, the number of
patients with severe dysplasia increased (30.7%), as well as
the number of subjects with carcinoma in situ (66.7%) from the
first to the second time period (Fig. 3).

Using linear regression analysis (Table 2) of factors in-
fluencing colposcopy clinic attendance, we found that navi-
gation was associated with a decrease in the colposcopy
no-show rate by 3% when controlling for other factors, but
the effect was not statistically significant ( p = 0.196). Marital
status and a comorbid medical condition did not significantly
affect the colposcopy attendance rate. Pap smear diagnosis
severity was an important factor, with higher severity asso-
ciated with a decrease in the colposcopy no-show percentage
by approximately 2% ( p = 0.039) for each level of increasing

severity (mild to moderate and moderate to severe). The no-
show rate also decreased by approximately 0.3% for each
additional year of age ( p = 0.043). A record of regular
screening (every 2–3 years) with Pap smears prior to the ab-
normal Pap smear for which they were sent to colposcopy was
associated with a decrease of 19.2% ( p = 0.046). Insurance type
was the final variable that was significantly correlated with
the outcome of interest. Those covered by public (Medicaid/
Medicare) insurance had a no-show rate 5% higher than those
did with commercial insurance ( p = 0.025), and uninsured
patients had an 11.7% higher no-show percentage compared
with those with state insurance ( p = 0.002).

Discussion

This study demonstrates that a culturally tailored patient
navigation program can improve cervical cancer prevention
over an eight year time period among Latina women. Navi-
gated women had better rates of colposcopy clinic attendance,

FIG. 1. Percentage of missed colposcopy appointments
over time.

FIG. 2. Effect of patient navigation on severity of colpo-
scopy diagnosis over time.

FIG. 3. Distribution of colposcopy lesions severity over
time in navigated and comparison groups.

Table 2. Multivariate Linear Regression Model

Results for the Association Between Colposcopy

Clinic No-Show Rate Percentages

and Intervention Status Among All Patients

Parameter
Regression
coefficient 95% CI p-value

Navigator intervention - 2.97 - 7.5 - 1.5 0.196
Colposcopy diagnosis

severity
- 2.12 - 4.6 - 0.35 0.039

Age (yearly increment) - 0.28 - 0.55 to - 0.01 0.043
Marital status

Single – – –
Married - 3.15 - 7.7 - 1.4 0.175
Separated - 9.43 - 20.2 - 1.3 0.085
Divorced - 2.41 - 12.6 - 7.8 0.640
Widowed 6.65 - 5.1 - 18.4 0.266

Insurance status
Public insurance

(Mass Health)
– – –

Commercial insurance - 5.03 - 9.4 to - 0.6 0.025
No insurance 11.7 4.5 - 19.0 0.002

Comorbid diagnosis 1.19 - 4.3 - 6.7 0.673
Regular cervical

screening
- 19.2 - 38.0 to - 0.38 0.046

NAVIGATION FOR ABNORMAL PAP IN LATINAS 429



shorter time to colposcopy clinic follow up, and a less severe
grade of cervical abnormality at colposcopy.

Like the SAFe pilot project,24 this study shows that navi-
gation improves adherence to colposcopy follow-up after an
abnormal Pap smear in low-income Latinas. In this study,
adherence improved over time, as the navigator and patients
learned to work together to overcome barriers to care. In
multivariate models, a number of factors were associated with
decreased compliance. Colposcopy attendance was lower
among women with no insurance or public insurance, con-
sistent with previous studies.30–32 However, in the navigated
patient population, 76% of whom did not have private in-
surance, the no-show rate over time decreased significantly
compared to a stable rate in non-navigated women. The im-
provement in compliance over time could be a cumulative
effect of the navigator’s increased skill and the development
of trust within the Latino community. Increased age and in-
creased severity of diagnosis were associated with lower
percentages of missed colposcopy appointments, as reported
in previous studies.30,32–36

According to the 2012 American Cancer Society update on
cancer statistics for Latinos, cancer was the leading cause of
death in this group.37 The most clinically important potential
impact of patient navigation on cervical cancer prevention was
a decrease in the grade of severity in cervical pathology/cy-
tology in the navigated group relative to the comparison group
during the study period. It is possible that low-grade lesions
(grade 1 and 2) could have regressed on their own.38 However,
although the decrease in the average severity for the navigated
group was small, it reflects a decreased percentage of higher-
grade findings (3, 4, and 5) (Fig. 3). There was a substantial
decrease in the percentages of navigated women with severe
dysplasia and carcinoma in situ, while the comparison group
had a small proportional increase of patients with these types
of lesions. A change in grade leads to less invasive treatment,
fewer side effects from treatment and a lower risk of devel-
oping invasive cervical cancer in the future.

The average time from an abnormal Pap smear to colpo-
scopy for both navigated and non-navigated groups was
quite long—approximately 120 days. However, the follow up
period included the time required for the pathologist to read
the Pap smear and for the primary care physician to receive
the results and refer the patient to colposcopy—on average
6–8 weeks. To shorten the time between the Pap smear and
colposcopy appointment, systems interventions are needed to
provide greater efficiency in the cytological interpretation of
Pap smears and in the reporting of results to primary care
physicians and patients.

Strengths of the study include a large sample size and
comparison of the intervention with a control group over an
extended period of time. It is the first study reporting the
eight-year impact of patient navigation on the degree of cer-
vical abnormalities. Data was collected using an electronic
medical record system, thereby minimizing the risk of bias
created by self-reporting of colposcopy clinic attendance.

Important limitations of this study deserve comment. The
findings of the study are attenuated by its retrospective design.
The navigation results come from a single urban community
health center affiliated with an academic medical center and
may not be generalizable to other clinical settings. Because
Chelsea has unique demographic characteristics within the
state of Massachusetts,24 finding a suitable comparison group

was challenging. As shown in the results, the MGH Chelsea
study participants were different from the comparison group
with respect to several important sociodemographic charac-
teristics: the Chelsea subjects had a lower education level, a
lower rate of commercial insurance, and different spectrum of
countries of origin when compared to the non-navigated sub-
jects. These differences would bias our results toward the null
hypothesis, and findings may therefore underestimate the de-
gree to which the navigator program improved follow-up. In
addition, an immigrant Latina patient navigator with linguistic
expertise (certified medical interpreter) living in the same
community as the Latina patients, was able to effectively
bridge cultural barriers between the healthcare system and the
study patients. However, the methods used do not enable us to
determine which specific aspects of the patient navigator pro-
gram had the greatest positive impact.

Conclusion

The findings of this study support the benefit of patient
navigation programs for preventing cervical cancer, specifi-
cally by assuring follow-up after an abnormal Pap smear for
vulnerable populations, with the goal of reducing disparities
in cancer incidence and mortality. A prospective, randomized
trial of early versus delayed navigation would further
strengthen the evidence of benefits of patient navigation for
cervical cancer prevention in Latina women.
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