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BACKGROUND:Despite substantial resources devoted to
cancer screening nationally, the availability of clinical
practice-based systems to support screening guidelines
is not known.
OBJECTIVE: To characterize the prevalence and corre-
lates of practice-based systems to support breast and
cervical cancer screening, with a focus on the patient-
centered medical home (PCMH).
DESIGN: Web and mail survey of primary care providers
conducted in 2014. The survey assessed provider (gender,
training) and facility (size, specialty training, physician
report of National Committee for Quality Assurance
(NCQA) PCMH recognition, and practice affiliation) char-
acteristics. A hierarchical multivariate analysis clustered
by clinical practice was conducted to evaluate character-
istics associated with the adoption of practice-based sys-
tems and technology to support guideline-adherent
screening.
PARTICIPANTS: Primary care physicians in family medi-
cine, general internal medicine, and obstetrics and gyne-
cology, and nurse practitioners or physician assistants
from four clinical care networks affiliated with PROSPR
(Population-based Research Optimizing Screening
through Personalized Regimens) consortium research
centers.
MAIN MEASURES: The prevalence of routine breast can-
cer risk assessment, electronic health record (EHR) deci-
sion support, comparative performance reports, and

panel reports of patients due for routine screening and
follow-up.
KEY RESULTS: There were 385 participants (57.6 % of
eligible). Forty-seven percent (47.0 %) of providers report-
ed NCQA recognition as a PCMH. Less than half reported
EHR decision support for breast (48.8 %) or cervical can-
cer (46.2 %) screening. A minority received comparative
performance reports for breast (26.2%) or cervical (19.7%)
cancer screening, automated reports of patients overdue
for breast (18.7%) or cervical (16.4%) cancer screening, or
follow-up of abnormal breast (18.1 %) or cervical (17.6 %)
cancer screening tests. In multivariate analysis, reported
NCQA recognition as a PCMHwas associated with greater
use of comparative performance reports of guideline-
adherent breast (OR 3.23, 95 % CI 1.58–6.61) or cervical
(OR 2.56, 95 % CI 1.32–4.96) cancer screening and auto-
mated reports of patients overdue for breast (OR 2.19, 95
% CI 1.15–41.7) or cervical (OR. 2.56, 95 % CI 1.26–5.26)
cancer screening.
CONCLUSIONS: Providers lack systems to support breast
and cervical cancer screening. Practice transformation
toward a PCMH may support the adoption of systems to
achieve guideline-adherent cancer screening in primary
care settings.
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INTRODUCTION

Guidelines for breast and cervical cancer screening con-
tinue to increase in complexity as new screening tech-
nologies develop and the evidence base from clinical
trial and comparative effectiveness research grows. Na-
tional guidelines for breast and cervical cancer screening
underwent major revisions in 2009 and 2012, respec-
tively, and new American Cancer Society guidelines
were issued in 2015.1–3 Guidelines now include a range
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of acceptable approaches that may be tailored to person-
al risk and patient preference. Conceptual models of
cancer screening identify a role for risk assessment and
communication between providers and patients as im-
portant aspects of effective screening processes.4–7 Prior
studies indicate that the adoption of system-based strat-
egies such as health information technology (HIT) and
decision support improves the quality of primary care
delivery, including uptake of cancer screening.8–10 How-
ever, they also report a lack of HIT and practice-based
systems to support screening in primary care.8 Given the
complexity of emerging guidelines, the need for
practice-based systems and HIT to support guideline
adherence is likely to increase.
Implementation of cancer screening is a commonly used

quality indicator for primary care practice.11–14 As HIT and
practice management are incorporated into clinical practice,
often as part of establishing a patient-centered medical home
(PCMH), recent studies have evaluated the relationship of
practice factors and system design to cancer screening quality
indicators.12,14–16 Characteristics such as the number of pro-
viders in the practice have been associated with adoption of
systems and HIT in support of cancer screening.17 However,
adoption of HIT systems at the practice level does not ensure
that physicians will make use of them. As one study reports,
one in five physicians did not use prompts or reminders even
when the technology was available in their practice.18 Assess-
ments of the impact of system processes associated with the
PCMH on cancer screening quality measures have shown
mixed results. Some studies have reported improvement in
cancer screening rates following the adoption of a PCMH
model.12,14,15 However, others have reported no change in
cancer screening quality outcomes.11,13,16 Although adoption
of the PCMH has been most prevalent in the primary care
specialties of general internal medicine, family medicine, and
pediatrics, other fields such as obstetrics and gynecology (OB/
GYN) may consider primary care as part of their scope of
practice andmay benefit from similar systems.19 The objective
of this study is to describe the adoption and use of practice-
based systems and HIT to support guideline-adherent breast
and cervical cancer screening among a diverse group of pri-
mary care practices associated with the PROSPR consortium.
We further evaluate the association of provider- and practice-
level factors, including provider-reported NCQA recognition
as a PCMH, with adoption and use of these systems.

METHODS

Overview

This study was conducted as part of the NCI-funded
consortium, Population-based Research Optimizing
Screening through Personalized Regimens (PROSPR).

The overall aim of PROSPR is to conduct multi-site,
coordinated, transdisciplinary research to evaluate and
improve cancer screening processes. The ten PROSPR
research centers reflect the diversity of US delivery
system organizations. We administered a confidential
Web and mail survey to women’s health care providers
affiliated with the four clinical care networks within the
three PROSPR breast cancer research centers. The sur-
vey included questions on systems in place for manag-
ing patient panels pertaining to breast and cervical can-
cer screening.

Setting, Participants, and Recruitment Protocol

Study methods have been described previously20. In
brief, women’s primary health care providers who prac-
ticed in the clinical care networks affiliated with
Brigham and Women’s Hospital (BWH), Boston, MA;
Dartmouth-Hitchcock health system (DH), Lebanon, NH;
the University of Pennsylvania (PENN), Philadelphia,
PA; and those practicing in the state of Vermont (VT)
were the target population. We included currently prac-
ticing providers [physicians (both MDs and DOs), phy-
sician assistants (PAs), and nurse practitioners (NPs)]
with a designated specialty of general internal medicine,
family medicine, or OB/GYN. Providers in residency
training were excluded.
The survey was fielded among 668 primary care

providers from September through December of 2014
using a combination of email with a link to a Web-
based survey and mailed versions, with multiple follow-
up contacts with non-respondents. At the time of first
contact, providers received a code for a $50 gift card to
an online retailer as an incentive.21 The study protocol
was approved by the institutional review boards of the
participating institutions.

Survey Content and Measures

The questionnaire content was adapted from the NCI-
sponsored National Survey of Primary Care Physicians’ Can-
cer Screening Recommendations and Practices, last fielded in
2007 (online Appendix).22–24 Provider characteristics assessed
were age, gender, provider type (MD/DO or PA/NP practicing
family medicine, general internal medicine, or OB/GYN),
medical school affiliation, and number of office visits during
a typical week. We asked providers about the characteristics of
their main practice site including achievement of NCQA rec-
ognition as a PCMH, practice type (e.g., non-hospital-based
office, hospital-based office, or community health center), and
the number of full- or part-time physicians.

Definition of Primary Outcomes

We defined breast cancer risk assessment as occurring if
the provider, someone else in their practice, or another
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physician to whom they referred patients performed a risk
assessment at the time of annual or preventive visits. We
defined EHR decision support as occurring if the provider
affirmed that their main practice had an EHR that included
decision support for cancer screening. We considered com-
parative performance reports to be available if providers
had received reports within the previous 12 months that
compared their completion of recommended breast or cer-
vical cancer screening to the performance of other practi-
tioners. We defined automated reports for overdue screen-
ing as available if reports of overdue examinations in the
patient panel were reviewed by the provider or another
member of the team. A similar definition was used for the
outcome, i.e., automated report for follow-up of an abnor-
mal screening test. We determined PCMH status by pro-
vider reports that their main practice had received NCQA
certification as a medical home. Although other accredita-
tion bodies exist, our survey only ascertained awareness of
NCQA recognition as a PCMH. Questions were asked
separately for breast and cervical cancer screening.

Data Analysis

We examined overall rates of practice-based systems and
bivariate associations between NCQA recognition as a
PCMH and availability of practice-based systems. In

bivariate analysis, we considered an association with a
p-value <0.01 to be statistically significant. We conduct-
ed hierarchical multivariable logistic regression analyses
clustered by primary care practice to evaluate the asso-
ciation between PCMH status and our primary out-
comes. In regression analyses, we controlled for provid-
er gender and type, practice type, and practice size, and
calculated odds ratios (ORs) and 95 % confidence inter-
vals (CIs).

RESULTS

Study Population

Of 668 eligible providers, 385 (57.6 %), distributed among
133 practices, completed the survey. There were no significant
differences in response rates by PROSPR site (p=0.10) or
provider type (p=0.10). Women were more likely than men to
respond (62.5 vs. 48.7 %, p<0.001). There were more general
internists than family physicians, OB/GYNs, or PAs/NPs.
Approximately one-half of providers reported practicing in a
PCMH. Characteristics associated with practicing in a PCMH
were provider type (p<0.0001) and practice type (0.0010)
(Table 1).

Table 1 Survey Participants

Provider and practice characteristics Total cohort (n= 385) PCMH* (n= 181)
No. (%)

Not a PCMH (n= 204)
No. (%)

p-value†

Age 0.6163
<40 years 96 (25.8) 49 (27.2) 47 (24.5)
40–49 years 115 (30.9) 57 (31.7) 58 (30.2)
50–59 years 93 (25.0) 46 (25.6) 47 (24.5)
60+ years 68 (18.3) 28 (15.6) 40 (20.8)

Gender 0.0147
Female 270 (70.1) 116 (64.1) 154 (75.5)
Male 115 (29.9) 65 (35.9) 50 (24.5)

Provider type <0.0001
Family medicine/general practice (MD/ DO) 78 (21.0) 66 (36.5) 12 (6.3)
General internal medicine (MD/DO) 171 (46.0) 96 (53.0) 75 (39.3)
Obstetrics and gynecology (MD/DO) 77 (20.7) 2 (1.1) 75 (39.3)
Physician assistant, nurse practitioner 46 (12.4) 17 (9.4) 29 (15.2)

Medical school affiliation 0.2754
Yes 308 (82.8) 153 (85.0) 155 (80.7)
No 64 (17.2) 27 (15.0) 37 (19.3)

Typical weekly no. of office visits 0.1130
≤ 25 65 (17.5) 24 (13.3) 41 (21.5)
26–50 109 (29.4) 51 (28.38) 58 (30.4)
51–75 121 (32.6) 67 (37.2) 54 (28.3)
76+ 76 (20.5) 38 (21.1) 38 (19.9)

Practice type 0.0010
Non-hospital-based office 207 (55.8) 118 (65.6) 89 (46.6)
Hospital-based office 138 (37.2) 51 (28.3) 87 (45.6)
Community health center 26 (7.0) 11 (6.1) 15 (7.9)

Number of full- or part-time physicians in practice 0.0143
<5 76 (20.4) 40 (22.1) 36 (18.8)
5–10 141 (37.8) 66 (36.5) 75 (39.1)
11–20 96 (25.7) 48 (26.5) 48 (25.0)
21–50 37 (9.9) 23 (12.7) 14 (7.3)
50+ 23 (6.2) 4 (2.2) 19 (9.9)

* PCMH determined by provider report of NCQA recognition as medical home. † p-value for chi-square test of difference between PCMH and No
PCMH practice
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Systems to Support Breast and Cervical Cancer
Screening Guideline Adherence

Among providers, 60.5 % responded that breast cancer
risk was routinely assessed at the time of an annual or
preventive visit. Only 21 % reported the use of a formal
breast cancer risk calculator, with the Gail model most
commonly used (17.9 % of total cohort; Table, Supple-
mental Materials). Approximately half reported that their
practice had an EHR with decision support for breast
(48.8 %) or cervical (46.2 %) cancer screening (Table,
Supplemental Materials) Among those who affirmed
availability of EHR decision support, a majority reported
using it only some of the time or not at all (75 % for
breast and 76.7 % for cervical cancer). A minority of
providers had received a comparative performance report
within the previous 12 months for breast (26.2 %) or
cervical (19.7 %) cancer screening. Among those who
received comparative performance reports, income ad-
justment based on performance was more common for
breast (43.6 %) than cervical (21.1 %) cancer screening.
More than half of providers reported EHR prompts at
the time of a visit in the form of provider reminders of

overdue cancer screening (55.8 % for breast and 52.7 %
for cervical) and of overdue follow-up for an abnormal
screening test (19.0 % for breast and 17.7 % for cervi-
cal) (Tables 2 and 3).

Patient Reminder Systems

A variety of systems were used to remind patients that
they were overdue for routine screening or follow-up of
an abnormal screening test. Providers working in PCMH
practices were more likely than others to have systems
in place for patient reminders about routine screening
(Figs. 1 and 2).

Association between the PCMH and System
Outcomes

In bivariate analyses, there were no differences by reported
PCMH designation in the use of breast cancer risk assessment
or availability of EHR decision support for breast or cervical
cancer screening. However, providers working in a PCMH
were more often able to customize the interval used in EHR
decision support for breast (21.5 vs. 5.4 %, p=0.0001) or

Table 2 Provider and Facility Association with Practice-Based Systems for Breast Cancer Screening

Characteristic Practice-based system*

Breast cancer risk
assessment

EHR decision support Comparative
performance report

Automated report
routine screening

Automated report
follow-up screening

% OR (95 % CI) % OR (95 % CI) % OR (95 % CI) % OR (95 % CI) % OR (95 % CI)

Total cohort 60.5 – 48.8 26.2 18.7 18.1
Gender
Female 65.9 Ref 47.4 Ref 23.4 Ref 17.8 Ref 16.8 Ref
Male 47.8 0.45

(0.30–0.67)
52.2 0.76

(0.44–1.31)
32.7 0.97

(0.55–1.73)
20.9 0.79

(0.44–1.43)
21.3 0.95

(0.50–1.82)
Provider type
GIM 55.6 Ref 62.6 Ref 35.7 Ref 20.5 Ref 18.9 Ref
FP 65.4 1.50

(0.87–2.60)
53.9 0.93

(0.49–1.77)
35.1 0.80

(0.45–1.43)
32.1 1.42

(0.73–2.77)
30.6 1.66

(0.91–3.04)
OB/GYN 68.8 1.84

(1.07–3.17)
20.8 0.25

(0.12–0.54)
6.7 0.26

(0.10–0.69)
11.7 0.84

(0.34–2.04)
10.8 0.67

(0.23–1.97)
NP/PA 65.2 1.18

(0.54–2.56)
41.3 0.45

(0.23–0.92)
9.1 0.20

(0.07–0.63)
6.5 0.30

(0.10–0.95)
13.0 0.63

(0.24–1.66)
PCMH
Yes 63.0 1.33

(0.73–2.43)
51.9 0.95

(0.53–1.72)
41.9 3.23

(1.58–6.61)
28.2 2.19

(1.15–4.18)
24.7 1.43

(0.75–2.72)
No/

unknown
58.3 Ref 46.1 Ref 11.2 Ref 10.3 Ref 12.6 Ref

Practice type
Office 64.3 Ref 50.2 Ref 30.7 Ref 25.1 Ref 22.4 Ref
Hospital 54.4 0.73

(0.46–1.15)
44.9 0.68

(0.41–1.10)
19.0 0.89

(0.44–1.80)
10.9 0.47

(0.21–1.06)
12.1 0.55

(0.31–0.98)
CHC 73.1 1.81

(0.70–4.68)
73.1 2.01

(0.68–5.94)
33.3 1.82

(0.55–6.07)
19.2 1.1 (0.39–3.27) 29.6 1.68

(0.58–4.92)
Practice size
1–5 65.8 Ref 38.2 Ref 27.8 Ref 21.1 Ref 19.4 Ref
5–10 65.3 1.05

(0.60–1.84)
46.8 1.41

(0.67–2.93)
27.5 1.05

(0.51–2.16)
19.9 0.94

(0.45–1.20)
18.8 1.05

(0.51–2.15)
11–20 53.1 0.73

(0.40–1.32)
55.2 2.06

(0.94–4.54)
29.2 1.20

(0.55–2.59)
19,8 1.13

(0.53–2.41)
22.0 1.51

(0.72–3.18)
21–50 64.9 1.25

(0.52–2.99)
51.4 1.97

(0.89–4.38)
16.7 0.59

(0.25–1.41)
13.5 0.74

(0.22–2.42)
11.4 0.64

(0.15–2.75)
50+ 52.2 1.11

(0.49–2.51)
82.6 2.85

(0.73–11.13)
17.4 1.08

(0.15–7.57)
17.4 2.24

(0.40–12.67)
14.3 127 (0.22–7.40)

*Multivariable regression models for each of the five practice systems, controlling for all other variables in the table, including provider gender,
provider type, PCMH, practice type, and practice size
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cervical (33.3 vs. 10.0 %, p=0.002) cancer screening. Pro-
viders in a PCMHmore often endorsed a stopping age of 75 for
breast cancer screening in EHR decision support (Table, Sup-
plemental Materials). Providers in a PCMH also more often
received comparative performance reports for breast (41.9 vs.
11.2 %, p<0.001) and cervical (30.2, vs. 9.6 %, p<0.0001)
cancer screening, automated reports of patients in their panel
overdue for routine breast (28.2 vs. 10.3 %, p<0.0001) and
cervical (24.9 vs. 8.8 %, p<0.001) cancer screening, and
follow-up of abnormal breast (24.7 vs. 12.6 %, p<0.003) or
cervical (23.2 vs. 12.9 %, p<0.003) cancer screening tests.

Multivariate Analyses

In multivariate analyses, controlling for provider gender, pro-
vider type, and practice type and size, providers in a PCMH
were more likely than others to receive comparative perfor-
mance reports for breast (OR 3.23, 95 % CI 1.58–6.61) or
cervical (OR 2.56, 95 % CI 1.32–4.96) cancer screening and to
receive automated reports of patients in their panel overdue for
breast (OR 2.19, 95 % CI 1.15–4.18) or cervical (OR 2.56, 95
% CI 1.26–5.20) cancer screening (Tables 2 and 3). Male
providers were less likely than female providers (OR 0.45, 95
% CI 0.30–0.67) to use breast cancer risk assessment at an
annual or preventive visit. Providers trained in OB/GYN were

more likely than general internists (OR 1.84, 95 % CI 1.07–
3.17) to use breast cancer risk assessment at an annual or
preventive visit. In addition, OB/GYN providers were less
likely than general internists to have EHR decision support
for breast cancer screening or to receive comparative perfor-
mance reports. Providers who were NPs/PAs were less likely
than general internists to receive comparative performance
reports or automated reports of patients overdue for breast
cancer screening. Finally, providers working in hospital-based
offices were less likely than non-hospital-based providers to
receive automated reports of patients overdue for follow-up of
abnormal breast cancer screening tests. A secondary analysis
that excluded OB/GYN providers showed similar results.

DISCUSSION

In this study, we describe provider use of systems to support
guideline-recommended strategies for breast and cervical can-
cer screening in a broad range of primary care practices. We
also evaluate provider- and practice-level associations with the
use of systems including breast cancer risk assessment, patient
notification of routine or follow-up screening due, and the use
of automated reports reviewed outside the context of the
patient visit. In general, we observed decreased use of systems
as the patient moved through the screening process, from

Table 3 Provider and Facility Association with Practice Systems for Cervical Cancer Screening

Characteristic Practice-based system*

EHR decision support Comparative
performance report

Automated report routine
screening

Automated report follow-
up screening

% OR (CI) % OR (CI) % OR (CI) % OR (CI)

Total cohort 46.2 – 19.7 16.4 17.6
Gender
Female 43.7 Ref 17.9 Ref 15.9 Ref 17.0 Ref
Male 52.2 0.96 (0.56–1.64) 23.9 0.96 (0.55–1.67) 17.4 0.79 (0.43–1.45) 19.1 0.78 (0.43–1.40)

Provider type
GIM 59.1 Ref 25.6 Ref 16.4 Ref 19.0 Ref
FP 50.0 1.20 (0.62–2.29) 25.0 0.85 (0.46–1.58) 29.5 1.60 (0.81–3.14) 29.2 1.68 (0.94–2.98)
OB/GYN 19.5 0.28 (0.13–0.61) 8.0 0.43 (0.18–1.02) 11.7 1.24 (0.49–3.10) 10.7 061 (0.24–1.55)
NP/PA 41.3 0.55 (0.26–1.14) 8.9 0.35 (0.12–0.98) 6.5 0.42 (0.13–1.32) 10.9 0.46 (0.17–1.23)

PCMH
Yes 47.0 0.88 (0.51–1.51) 30.2 2.56 (1.32–4.96) 24.9 2.56 (1.26–5.20) 23.2 1.30 (0.69–2.47)
No/Unknown 45.6 Ref 9.6 Ref 8.8 Ref 12.9 Ref

Practice type
Office 47.3 Ref 22.3 Ref 22.2 Ref 21.0 Ref
Hospital 42.8 0.75 (0.45–1.25) 16.8 1.13 (0.60–2.10) 9.4 0.52 (0.23–1.18) 13.4 0.65 (0.32–1.33)
CHC 69.2 1.88 (0.65–5.40) 16.7 1.02 (0.28–3.68) 15.4 0.99 (0.31–3.23) 23.1 1.41 (0.47–4.19)

Practice size
1–5 35.5 Ref 19.2 Ref 22.4 Ref 20.8 Ref
5–10 46.1 1.59 (0.75–3.34) 21.0 1.07 (0.52–2.18) 17.0 0.70 (0.34–1.47) 16.3 0.77 (0.37–1.61)
11–20 54.2 2.21 (0.98–4.96) 22.9 1.26 (0.60–2.64) 13.5 0.60 (0.27–1.33) 21.5 1.25 (0.63–2.50)
21–50 37.8 1.36 (0.55–3.36) 13.9 0.78 (0.33–1.86) 13.5 0.66 (0.21–2.11) 11.4 0.55 (0.13–2.33)
50+ 78.3 1.76 (0.46–6.81) 9.1 0.64 (0.09–4.59) 17.4 2.12 (0.36–12.47) 18.2 1.37 (0.30–6.22)

*Multivariable regression models for each of the five practice systems, controlling all other variables in the table including provider gender, provider
type, PCMH, practice type, and practice size
GIM: General Internal Medicine
FP: Family Practice
OB/GYN: Obstetrics & Gynecology
NP/PA: Nurse Practitioner and Physician Assistant
PCMH: Patient Centered Medical Home
CHC: Community Health Center
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routine screening to follow-up of abnormal screening tests.
Although EHR reminders were available in the chart for re-
view during patient visits for approximately 50 % of providers
surveyed, far fewer (<20 %) reported having systems in place
to review screening processes across patient panels. Our find-
ings highlight vulnerable points in the screening process where
systems are lacking, including notification of or about patients
who are overdue for follow-up of screening abnormalities.
Previous studies have examined the adoption of system-

based strategies to support cancer screening. In a national
survey of 2475 primary care physicians in 2007, Yabroff and
colleagues reported that less than 10 % of physicians used a
comprehensive set of system-based strategies.8 In adjusted
analyses, the adoption of performance reports, in-practice

guidelines, and type of medical record system (electronic vs.
paper) were associated with the use of patient and physician
screening reminders for screening mammography, Pap testing,
and colorectal cancer screening. Of note, 60 % of providers
surveyed in the Yabroff study worked with paper charts. Our
study indicates significant progress in the adoption of the EHR
and EHR-based decision support over the intervening years.
However, we still observed gaps in adoption of systems such
as reminders, tracking, and automated reports.
In our study, 60.5 % of providers reported that breast cancer

risk assessment was part of an annual or preventive visit. Far
fewer used a formal risk calculator, despite the fact that risk
assessment is a recognized component of the screening pro-
cess6. Among those using a risk calculator, use was selective

Figure 1 System for patient reminders of routine screening due. Providers in a PCMH reported higher use than others of BC patient reminders
using verbal prompts (0.008), US Mail (p< 0.001), patient portal (p = 0.003), phone (p < 0.04), and use of a navigator (p= 0.013). Providers in a
PCMH also reported higher use of CC patient reminders using verbal prompts (p= 0.015), US Mail (p < 0.001), patient portal (p= 0.003), and

phone (p = 0.04). PCMH patient-centered medical home, BC breast cancer, CC cervical cancer.

Figure 2 Patient reminders for overdue follow-up. There were no significant differences in the use of patient reminders between providers in a
PCMH and others for overdue follow-up of abnormal screening tests. Providers in a PCMH were more likely to report that another

department was responsible for the patient reminders for follow-up of abnormal BC screening tests (p = 0.004). PCMH patient-centered medical
home, BC breast cancer, CC cervical cancer
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and was most often determined based on a family history of
breast or ovarian cancer. Furthermore, multivariate analyses
found that male providers were less likely than female pro-
viders to conduct an annual breast cancer risk assessment. This
gender difference is consistent with previous studies reporting
higher levels of preventive services provided by female pro-
viders.25–27 Possible reasons for this finding include knowl-
edge, attitudes, or beliefs regarding the importance of individ-
ual risk assessment in the breast cancer screening process.
We also report provider-level differences by specialty and

level of training. OB/GYN and NP/PA providers were less
likely than their peers in family medicine and internal medi-
cine to affirm the use of population-based reporting. This may
be attributed to the relatively low uptake of PCMH strategies
in OB/GYN practices. Primary care NPs are less likely than
primary care physicians to be reimbursed based on productiv-
ity or quality indicators, a difference that may limit the adop-
tion of systems that provide feedback to this group of pro-
viders on a population level.28 Our findings highlight the
importance of implementing systems to support primary care
in all clinical settings that incorporate primary care goals such
as guideline-adherent cancer screening.
We showed that reported NCQA recognition as a PCMH

was associated with having systems in place, targeted to both
the provider and patient, to support breast and cervical cancer
screening. Providers working in a PCMH reported more sys-
tems in place for patient reminders, including higher rates of
reminders sent by mail or patient portals, for both breast and
cervical cancer screening. Patient reminders have been shown
to be effective in increasing breast and cervical cancer screen-
ing rates.29–32 Reported NCQA recognition as a PCMH also
was associated with increased use of comparative performance
reports and automated reports to alert providers of patients due
for cancer screening outside the context of the clinical visit.
Theoretical and empirical evidence supports the efficacy of
physician audits and feedback in improving cancer screen-
ing.29,33–37 These findings are expected, given that NCQA-
PCMH certification requires practices to use population man-
agement strategies to improve patient care.
In prior studies, the association between reported NCQA

recognition and improvement in screening rates has been un-
clear, with some showing a positive association between
PCMH practice redesign and higher screening rates,12,14,15

while other studies have reported no change in breast or cervical
cancer screening quality outcomes with medical home inter-
ventions.11,13,16 One reason for these inconsistent findings may
be a lack of uniformity in system changes required for NCQA
recognition.38 Practices may achieve NCQA recognition
through a range of system interventions andmay not focus their
system design and preventive or chronic care process changes
specifically on cancer screening. There may also be variation in
provider use of systems even when the technology is in place
within the practice. In a recent study, McClellan and colleagues
found that only one in five physicians used available prompts or
reminders for technologies available in their practices.18 Downs

et al. also identified a lack of coordination between nurses and
providers, reminders outside routine workflow, and difficulty
obtaining data as factors contributing to lower rates of adher-
ence to reminders.39 Other factors including time constraints,
difficulty of use, or lack of perceived value may limit technol-
ogy adoption.40 Our study indicates that providers practicing in
a PCMH adopt systems specifically to support adherence to
cancer screening guidelines, including the use of comparative
performance reports and automated reminders of patients over-
due for routine screening.

Limitations

Our study has several limitations. First, the providers surveyed
were associated with four clinical networks, all located in
eastern US regions, and were more likely to include physicians
with a medical school affiliation. Therefore, our data could in
part reflect practice transformation that occurred outside the
PCMH approach. However, the sites represented 133 practices
of varying size in five states, both urban and rural settings, and
a range of primary care practitioners (general internal medi-
cine, family medicine, OB/GYN, and NP/PAs). Second, the
study used a cross-sectional design. Therefore, the causality of
effect between NCQA recognition as a PCMH and the adop-
tion of systems to support cancer screening cannot be deter-
mined. Third, the study relied on self-report. There may be
misclassification of practices with respect to NCQA-PCMH
recognition as well as under- or over-reporting of available
systems to support cancer screening. However, provider
awareness of recognition as a PCMH is a necessary step
toward adoption and incorporation of such systems in practice.

CONCLUSIONS

We found generally low levels of practice-based systems
to support breast and cervical cancer screening in prima-
ry care. Our multilevel analyses suggest that provider
factors including provider gender and specialty, as well
as practice factors such as reported NCQA recognition as
a PCMH, were associated with the adoption of systems
to support guideline-adherent screening. Strategies for
promoting guideline-adherent cancer screening in practice
are increasingly needed given the growing complexity of
and individualized approach to implementing cancer
screening guidelines. Multilevel interventions that consid-
er provider-level factors such as training and practice-
level factors including system design are needed to
optimize individualized and population guideline-
adherent screening in primary care.
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