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Over the last 50 years, the incidence of cervical cancer has dramatically decreased. However, health disparities in cervical cancer
screening (CCS) persist for women from racial and ethnic minorities and those residing in rural and poor communities. For
more than 45 years, federally funded health centers (HCs) have been providing comprehensive, culturally competent, and quality
primary health care services to medically underserved communities and vulnerable populations. To enhance the quality of care
and to ensure more women served at HCs are screened for cervical cancer, over eight HCs received funding to support patient-
centered medical home (PCMH) transformation with goals to increase CCS rates. The study conducted a qualitative analysis using
Atlas.ti software to describe the barriers and challenges to CCS and PCMH transformation, to identify potential solutions and
opportunities, and to examine patterns in barriers and solutions proposed by HCs. Interrater reliability was assessed using Cohen’s
Kappa. The findings indicated that HCs more frequently described patient-level barriers to CCS, including demographic, cultural,
and health belief/behavior factors. System-level barriers were the next commonly cited, particularly failure to use the full capability
of electronic medical records (EMRs) and problems coordinating with external labs or providers. Provider-level barriers were least
frequently cited.

1. Introduction

Over the last 50 years, the incidence of cervical cancer
has dramatically decreased as a result of available screening
tests for early detection and intervention [1, 2]. However,
health disparities persist in cervical cancer incidence and
death rates for women from racial and ethnic minorities and
those residing in rural and poor communities [3]. Namely,
African American women are more likely to be diagnosed
with cervical cancer while Hispanic/Latina women have the
highest cervical cancer incidence rate [4]. Geographically,
white women living in Appalachia have a much higher risk

for developing cervical cancer than other white women [5].
Much of these disparities can be attributed to lack of screen-
ing, health insurance coverage, and access to health care
[6]. Cervical cancer screening (CCS) interventions have been
developed for minority populations; however, the efficacy of
these interventions has been mixed [7–9].

To improve the overall quality of health care service deliv-
ery, the Patient Protection and Affordable Care Act of 2010
contained several provisions, which targeted the establish-
ment and promotion of the patient-centered medical home
(PCMH) model [10–12]. The PCMHmodel is a care delivery
model with five primary attributes of comprehensive care,
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patient centeredness, coordinated care, accessible services,
and quality and safety [13]. The enhanced access, planning,
management, and monitoring of care within the PCMH
model are integral for ensuring that patients receive impor-
tant preventive services, including CCS [14–17]. Access to
PCMH will address the health care disparities experience by
underserved populations [18].

In 2012, federally funded health centers (HCs) served 21
million patients or nearly 1 in 15 Americans [19]. Among the
patient population, 36%of patients were uninsured, 93%were
below 200%of federal poverty level, and 62%were from racial
and/or ethnic minority populations and on average 58% of
female patients (aged 24 to 64 years) have received CCS [20].
In 2011, the HCs’ UniformData System (UDS) annual clinical
performance report indicated that on average 58% of female
patients (aged 24 to 64 years) have been screened for cervical
cancer in the past 3 years based upon the 2003 United States
Preventive Services Task Force (USPSTF) recommendations
on screening for cervical cancer [20, 21]. The 2009 Health
Center Patient Survey indicated 85% CCS rate from patient
self-report as compared to 83%CCS rate from self-report data
in the National Health Interview Survey [22–24]. Efforts are
underway to understand the gap between self-reported and
clinically reported CCS rates and to foster strategies that will
bridge the gap.

Given that adoption of the PCMH model has shown
promise in increasing preventive services among under-
served populations, HCs undergoing PCMH transformation
have the potential to increase rates of CCS. To enhance the
quality of care at HCs and to ensure more women from
underserved communities are screened for cervical cancer,
the Health Resources and Services Administration (HRSA)
provided funding in 2012 to assist over eight hundred HCs
with PCMH transformation and CCS rates improvements. In
this study, we conducted a qualitative analysis with project
narratives submitted by the HCs aimed at the following: (1)
describe the barriers and challenges to conducting CCS in
HRSA-supported HCs undergoing PCMH transformation,
(2) describe the potential solutions and opportunities to
improve screening rates, and (3) examine whether there were
any patterns in barriers or solutions by HC characteristics,
including PCMH recognition, screening rate, and proportion
of uninsured patients. To our knowledge, this is the first study
to examine the barriers and solutions to increase CCS in HCs
within the context of the PCMHmodel.

2. Materials and Methods

2.1. Data Sources. In September 2012, HRSA received a total
of 811 applications for funding for PCMH transformation
and improvements in CCS. Applicants were asked to describe
the key clinical and nonclinical activities that would sup-
port PCMH transformation/recognition and improve CCS
and delineate challenges that would be addressed with the
funding. In addition, the applications required a work plan,
including key milestones and personnel responsible for each
activity. As of February 2013, when sampling for this study
took place, 809 grantees had accepted the supplemental
funding.

2.2. Sampling Method. To select a representative sample of
subject HCs, we conducted a purposive sample of the HCs
using a number of characteristics from the 2011 UDS. The
UDS is a core dataset of annual operation and performance of
HCs where the data are aggregated at the HC organizational
level. We considered the following factors to ensure that
the sample reflected the diversity of federally funded HCs
and their patients: total patient volume, geographical region,
number of full-time clinicians per 10,000 medical patients,
urban/rural location, CCS rate adjusted quartile (i.e., rel-
ative ranking of Pap test rates compared with other HCs
nationwide, after accounting for differences that influence
clinical performance), PCMH recognition status, percent-
age of homeless patients, percentage of agricultural work-
ers patients, percentage of uninsured patients, percentage
of major racial/ethnic minority groups, and percentage of
patients best served in a language other than English [25, 26].
Given that barriers to CCS may be culturally specific, HCs
with high concentrations of specific groups were purposively
sampled.

2.3. Coding and Analysis. We used Atlas.ti software to assist
with the coding of project narratives from subject HCs. We
assessed interrater reliability by calculating Cohen’s Kappa
for the subsample of project narratives [27]. The Kappa
coefficient assessing interrater reliability was 0.68, indicating
fair interrater concordance. We exported the Atlas.ti coding
data to Excel in table form for classical content analysis,
to compare common themes in barriers/solutions among
groups of HCs. The data consisted of binary variables (0:
not coded, 1: coded) for each unique code across the subject
HCs. In addition, we created “code families” in Atlas.ti,
where barriers or solutions with similar themes were grouped
together (e.g., “offer childcare, mobile health van, extend
clinic hours” were grouped into “facilitate access”). Overall
trends were identified by examining the percentage of all
sampled narratives codedwith various barriers and solutions.
In addition, differences in the frequency of codes were
examined by comparing groups of HCs: PCMH recognized
(𝑛 = 19) versus nonrecognized (𝑛 = 61), top quartile CCS
rate (𝑛 = 17) versus bottom quartile (𝑛 = 19), and greater
than 50% of patients uninsured (𝑛 = 20) versus less than 25%
of patients uninsured (𝑛 = 23).

The studywas approved by the Institutional ReviewBoard
at the University of Maryland, College Park.

3. Results and Discussion

3.1. Results

3.1.1. Health Center and Patient Characteristics. Table 1 com-
pares all HCs receiving PCMH funding with those included
in the study sample, which demonstrates the similarities in
HC and patient characteristics between the selected sample
and the universe of HCs. For instance, 23.8% of the selected
sample of HCs were PCMH recognized, compared with
23.5% of all supplemental fundingHC organizations. In addi-
tion, 21.3% of selected sample of HCs were in the top quartile
for cervical cancer screening rates, compared with 24.2%
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Table 1: Comparison of all grantees and sample grantees by general health center characteristics and patient demographics.

FY12 supplemental funding grantees (𝑛 = 809) Final sample (𝑛 = 80)
Health center characteristics
% large (>10,000 patients per year) 60.4% 57.5%
Mean clinical FTEs/10,000 patients 24.8 25.9
HHS regions

% I 9.3% 8.8%
% II 9.3% 8.8%
% III 9.6% 8.8%
% IV 15.5% 15.0%
% V 13.8% 13.8%
% VI 10.9% 10.0%
% VII 5.3% 6.3%
% VIII 4.9% 5.0%
% IX 13.8% 15.0%
% X 7.5% 8.8%

% urban 52.1% 51.3%
Pap test quartile

1 (highest 25% screening rate) 24.2% 21.3%
2 27.2% 26.3%
3 26.3% 28.8%
4 (lowest 25% screening rate) 22.1% 23.8%

% PCMH recognized 23.5% 23.8%
Patient demographics
>10% homeless 6.7% 10.0%
>10% agricultural Worker 6.1% 7.5%
>10% uninsured 22.5% 23.8%
>10% Hispanic/Latino 33.9% 32.5%
>10% Asian 5.1% 6.3%
>10% African American 29.4% 26.3%
>10% best served in language other than English 17.4% 18.8%
FY: fiscal year. FTEs: full-time equivalents. HHS: Health and Human Services. PCMH: patient-centered medical home.
HHS regions: US Department of Health and Human Service divided the country into 10 regions with offices to oversee regional operations.

of all organizations. For proportions of uninsured patients:
23.8% of selected sample of HCs had at least 10% of patients
who were uninsured, compared with 22.5% of all HCs.

3.1.2. Barriers to Improving Cervical Cancer Screening Rates.
Table 2 provides a summary of patient-level, provider-level,
and system-level barriers. HCs more frequently described
barriers related to the patient population (e.g., seeking only
symptomatic care, mistrust of the medical community) or
barriers related to their infrastructure (e.g., poor record keep-
ing, coordinationwith external providers or laboratories, and
lack of clinical staff or coordinators). Fewer HCs identified
provider-level barriers, such as noncompliance or general
lack of training.

3.1.3. Solutions for Improving Screening Rates. Table 2
presents major themes in solutions, organized by patient-tar-
geted solutions, provider-targeted solutions, and system-level

changes. Several key themes are described in the following
sections.

(1) Patient-Level Solutions

Education, Promotion, or Outreach to Patient Population.The
majority (74%) of HCs in the sample planned some kind of
educational or promotional program to increase the patient
population’s awareness of CCS need and/or their awareness
of the services offered by the HC. Several HCs planned on
hosting or participating in cultural events to engage their
patient population. For example, fourHCs planned to partner
with promotoras, Hispanic community health workers, to
help with these efforts:

“The American Cancer Society has a volunteer
promotoras program, involving several Spanish
speaking women, and has offered to partner with
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Figure 1: Strategies to facilitate patient access to care.
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Figure 2: Strategies to improve communication with patient.

[health center] by training its volunteers in cervi-
cal cancer specific information and methods for
facilitating referrals for clinical testing.”

Facilitating Access for Patients. Approximately one-third
(36%) of HCs planned to use funding in order to address
patient access barriers. As shown in Figure 1, HCs aimed to
address a variety of health care access issues, from financial
barriers to transportation. These findings help illustrate why
the PCMHmodelmay be especially effective when serving an
economically disadvantaged patient population. For instance,
one HC stated that

“Health centers are making it easier for women
who cannot afford to ‘take off work’ or have
difficulty securing childcare meet their preventive
care needs.”

Improving Communication with Patients. The majority of
HCs (66%) aimed to improve communication with patients
(Figure 2). While telephone calls and mailed reminder letters
were the two most popular methods for reaching patients,
several HCs also planned to engage via online patient portals
(either implementing a patient portal for the first time or
trying to increase the number of patients enrolled).

“A health educator will lead the development of a
linguistically- and culturally-appropriate curricu-
lum for patients on how to use the patient portal
to access important health screening information
such as when Pap tests are due, the importance of
Pap testing, and the current screening guidelines.
The health educator will partner with community
advocates to implement the curriculum in the
community and in the clinic to encourage women
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to access the patient portal and to access cervical
cancer screenings at the [health center].”

Fewer HCs proposed using email and text messages,
which can be advantageous strategies to communicate with
a transient patient population. Examples of other strategies
to improve communication included providing a health
care plan for patients, improving the telephone system, and
conducting home visits to patients.

(2) Provider-Level Solutions

Training and Education for HC Staff. Although few narratives
discussed provider-level barriers, more than half (55%) of
HCs planned on providing some training or education
for providers. Most frequently, the focus of training was
on proper use of HIT. Other topics included up-to-date
PCMH transformation, CCS guidelines, CCS need, cultural
issues or patient communication, and clinical procedures or
motivational interviewing skills.

Other Provider-Targeted Solutions. Examples of additional
proposed methods to improve provider compliance included
providing feedback on team performance or individual per-
formance, conducting chart reviews, or offering a clinical
quality bonus for providers.

(3) System-Level Solutions

Hiring or Increasing Hours for Employees. Staffing was a
common way to allocate funding. While HCs strategized
based on their particular need, the most frequent addition to
the staff was someone who would specialize in coordination
of care, or a “Patient Navigator,” who would also act to help
patients navigate the health care system and help them access
resources. For example,

“With assistance and support from [health cen-
ter]’s Ob/Gyn PCMH Team Leader and Chief
Operating Officer, the Patient Navigator’s primary
function will be to guide these patients through
[health center]’s health care system by addressing
access issues; facilitating interaction and com-
munication between patients and [health center]
staff; and tracking interventions and outcomes.”

Quality Improvement (QI) Processes. Of the 39 HCs that
focused on quality improvement, a total of 16 discussed Plan-
Do-Study-Act (PDSA) cycles or a similar process. A total of
10 HCs planned on conducting patient surveys. For example,
one narrative described that the HC planned to

“administer feedback/survey processes through a
variety of methods including personal interviews
in exam rooms, focused feedback with survey
cards, SurveyMonkey, Facebook, provider/staff
interviews, and so forth.”

Utilizing Health Information Technology (HIT). While almost
all HCs had implemented an electronic medical record

(EMR) system, the majority (79%) proposed solutions to
improve their use of EMR or to increase their EMR capa-
bility. Most frequently, HCs planned to use their EMR to
identify patients in need of CCS by creating a registry (61%)
and/or flagging patients due for a test (36%). Other exam-
ples of improving HIT included clinical decision support
tools, downloadable patient educational materials, track-
ing provider compliance, integrating EMR with diagnostic
equipment, and documenting efforts to reach patients in the
EMR.

Protocols to Better Manage Care and Workflow Changes. A
total of 32 narratives described a protocol to be implemented
for managing patient care. Examples of these solutions
included bundling CCS with other services, developing a
comprehensive health assessment questionnaire, and previsit
planning. Similarly, several HCs planned to implement new
front desk procedures, such as offering appointments with
a female provider, verifying patient contact information at
each patient visit, and offering CCS appointments for female
patients.

3.1.4. Patterns across Health Center Characteristics

Findings by PCMH Recognition. Solutions differed in fre-
quency across project narratives according to PCMH recog-
nition status. While there were few substantial differences,
results suggest that HCs with PCMH recognition proposed
more patient-centered strategies on how to facilitate access,
with consideration of the patient population’s unique cultural
needs. For example, HCs with PCMH recognition status
(𝑛 = 19) were more likely to develop or provide educational
materials in other languages (26% versus 16%), utilize a
mobile health care van (11% versus 0%), arrange for walk-ins
for Pap tests (16% versus 7%), and utilize a community health
worker (11% versus 3%), compared with HCs without PCMH
recognition. In contrast, HCs that had not attained PCMH
recognition weremore likely to focus on telephone calls (29%
versus 21%), coordination with external lab/providers (30%
versus 16%), and EMR reminder tools (39% versus 26%).

Findings by Cervical Cancer Screening Rate Quartile. HCs in
the top quartile for screening rates were more likely to plan
for one-on-one patient education/intervention (47% versus
21%) and patient surveys (29% versus 11%) than HCs in the
bottom quartile. Bottom quartile HCs were more likely than
top quartile HCs to include education/training for providers
as a solution to improve screening rates (79% versus 41%).

Findings by Percentage of Uninsured Patients. HCs with
greater than 50% of uninsured patients were more likely
to discuss specific barriers in the narratives and more
likely to identify patient-level barriers, particularly cultural-
related barriers, compared with HCs with less than 25%
uninsured patients. HCswith a large proportion of uninsured
patients were more likely to focus on facilitating access and
conducting health promotion or outreach activities within
the community, as well as one-on-one patient education or
intervention. While both groups of HCs were equally likely
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to focus on patient communication, HCs serving largely
uninsured patient populations were less likely to rely on
traditional methods like mailed letters and telephone calls. In
contrast, HCs with smaller proportions of uninsured patients
were more likely to focus on improving coordination with
external entities, record keeping, and HIT.

Sustainability. Few HCs described how solutions to improve
CCS rates would be sustainable after the end of the funding
period. However, examples of how these improvements may
be sustained are illustrated by the following quotes.

“The use of a RN Health Coach at [health center]
will be sustainable by [health center] after the one
year grant by utilizing the RN to the fullest extent
of his/her credentials and relieving the provider
to deliver an integrated care visit effectively and
productively.”

“Additionally, we will be using this funding to
hire care managers with consistent qualifications
(Registered Nurse) to supplement our Family Sup-
port Worker (Care Coordinator) role, as well as to
move the timeline up so we can provide compre-
hensive care management services, including pap
recommendations, to high risk patients. We have
identified future funding via local payment reform
to make this a sustainable position.”

3.2. Discussion. Our study found that HCs that have already
attained PCMH recognition were more culturally sensitive
in the preparation of educational materials and utilization
of cultural brokers in patient navigation. Furthermore, these
HCs have developed more flexibility in promoting access to
screening through walk-in appointments and mobile clinics.
The majority of HCs proposed multilevel approaches to
improve CCS rates by simultaneously targeting patient-level,
provider-level, and system-level barriers. Such multipronged
approaches have been demonstrated to be more successful in
serving low-income minority populations of underscreened
women [28].

Overall, the most frequently proposed solution was at the
system level, specifically enhancing utilization of HIT/EMRs
(80% of subject HCs). EMR tools have been successful in
assistingOB/GYNphysicians in adherence to CCS guidelines
transformation [29]. Since clinical data collection and use of
data for populationmanagement in EMR systems are integral
components of PCMH, it will be important to monitor its
impact on improving the capacity of HCs primary care
physicians to provide CCS and another preventive care [30].
Other common system-level solutions included changes in
staffing such as either hiring new employees or increasing
existing employees’ hours as patient navigators, incorpo-
rating a quality improvement process, and implementing
improved care management protocols [8]. At the provider
level, over half of grantees proposed providing education
or training for providers. The most frequently proposed
patient-level solutions were to provide outreach, education,
or health promotion for patients (74% of subject HCs) as

well as to improve and/or increase patient communication
(66% of subject HCs) [31]. The breadth of barriers and
proposed solutions highlights the diversity of needs across
HCs.

Patients may not receive up-to-date screening for a wide
variety of reasons, including limited access to services due
to geographic location or lack of insurance, psychological
barriers such as mistrust of providers or fear of pain, or lack
of knowledge regarding the need to schedule a preventive
visit [32–34]. These attributes are reflective of the patient-
level barriers described by the HCs with respect to cultural,
health belief, and behavioral factors of the patients served
through HCs. In a PCMH transformed practice, patients can
maintain a continuous relationship with a team of health
care providers, who are responsible for comprehensive, well-
coordinated health care [35]. HCs utilizing the PCMHmodel
may especially benefit the medically underserved, patients
with specific conditions, and high-risk populations by alle-
viating health care access issues (e.g., through providing
transportation or providing specialty services onsite) [36, 37].
In addition, HC patients have reported high quality of care
in HCs with PCMH attributes related to access to care and
communication [38].

Limitations. There are several limitations in this study. The
project narratives data varied in writing quality and level of
detail provided. Data gathering consisted of authors’ review
of project narratives by subject HCs. The authors did not
interact with the subject HCs to further probe them for
additional information. Furthermore, the coded data were
based on subject HCs that may have been motivated to
provide explanations of external factors for lower CCS rates.
This may help to explain why so few HCs reported provider-
level barriers toCCS. Finally, we did not conduct a probability
sampling for 80 project narratives. Instead, we selected a
purposive sample of 80 HCs, which had similar patient and
institutional characteristics as the full cohort of HCs who
received the funding.

4. Conclusions

This study sought to investigate barriers to CCS reported
by HCs and proposed solutions to increase screening rates,
among HCs undergoing PCMH transformation. Although
PCMH transformation is associated with higher HC oper-
ating costs, three-quarters of all eligible HCs applied for
PCMH supplemental funding, which is a strong indication
of their eagerness to participate in PCMH transformation
and improve quality of clinical care including increasing
CCS rates [39]. During this PCMH transformation period,
the USPSTF updated the CCS recommendation in 2012 for
women over the age of 30 to receive a Pap test accompanied
with an HPV test every five years as compared with every
3 years in the 2003 USPSTF recommendations [21, 40]. The
HCsUDS clinicalmeasureswere subsequently revised in 2013
to align with the 2012 USPSTF CCS recommendations [41].
Future research is planned to continue the monitoring of
CCS rates and the impact of PCMH transformation amidst
changing clinical guidelines.
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