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In the United States, breast cancer is the second most 
common cancer among women and the second leading 
cause of death among women after lung cancer.1 

Colorectal cancer is the third most commonly diagnosed 
cancer in men and women.2 However, almost half of all 
cancers in the United States are preventable; and one 
common method for early detection is screening, which 
can help detect both precancerous and cancer cells early 
while treatment is still a viable option.3,4 Historically, 
cervical cancer was one of the most common causes of 
cancer death among American women. Due to increased 
patient acceptance of screening, rates of cervical cancer 
diagnosis and death have declined rapidly. Over the last 

Purpose	� In the United States, cancer screening rates are often below national targets. This project implemented 
practice facilitation and academic detailing aimed at increasing breast, cervical, and colorectal cancer 
screening rates in safety-net primary care practices.

Methods	� Three practice-based research networks across western and central New York State partnered to 
provide quality improvement strategies on breast, cervical, and colorectal cancer screening. Pre/
postintervention screening rates for all participating practices were collected annually, as were means 
across all practices over 7 years. Simple ordinary least squares linear regression was used to calculate 
the trend for each cancer type and test for statistical significance (ie, P≤0.05), using the ordinal time 
point as a fixed effect.

Results		� An overall increase in mean screening rates was seen over the duration of this project for colorectal 
(24.6% preintervention to 48.0% in year 7 of intervention; P<0.001) and breast cancer (37.0% 
preintervention to 48.6% in year 7; P=0.460). Mean cervical cancer screening rates decreased (35.5% 
preintervention to 31.4% in year 7; P=0.209). Success in increasing screening rates varied across 
regions of New York State.

Conclusions	� Practice facilitation and academic detailing were successful in significantly increasing, on average, 
colorectal cancer screening rate. Cervical cancer screening showed an overall decrease, likely due to 
difficulties for primary care practices in tracking and implementation, as many patients seek this service 
at outside gynecology facilities. Regional differences, guideline changes, and practice reorganization 
each may have played a part in observed trends. A standardization of queries being used to pull 
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10 years, however, these rates have stopped improving 
and have remained stable.5

Despite the current evidence of preventive screening 
effectiveness, rates of breast, cervical, and colorectal 
cancer in the United States continue to fall below 
national targets.6 Academic detailing (AD) and practice 
facilitation (PF) are quality improvement (QI) strategies 
and potential ways to help primary care practices increase 
screening for these cancers among patients. AD transfers 
knowledge or methods to physicians, nurses, or office 
staff through visits by a trained educator, a strategy that 
has demonstrated usefulness in improving colorectal 
cancer screening rates in some settings.7,8 It relies on the 
visitation by an academic expert (often a clinician) to 
deliver information to medical practices in the community. 
Later in the project, we were able to implement online 
versions of AD lectures.

PF uses trained individuals who work with practice staff 
to conduct QI activities and support evidence-based 
interventions, which in the project presented herein were 
aimed at increasing cancer screening. This method has 
shown success in improving rates of cancer screening 
among primary care practices,9 as well as in other 
processes such as chronic pain management.10 Combining 
AD and PF is one strategy that can be used to increase 
screening rates in targeted settings.6 Together, the AD/
PF approach represents the engagement, by academia, of 
primary care practices to assist in the implementation of 
the most recent evidence and approaches to patient care.

Practice-based research networks (PBRNs) can be used 
to implement QI across multiple primary care practices. 
The work of PBRNs is often viewed as community-based 
participatory research, as it engages community members 
and patients as stakeholders in research activities.11 
PBRN projects reflect the patients they serve, addressing 
the unique needs of the communities with whom they 
interact.12 PF is a strategy that has been used by PBRNs to 
facilitate relationships between the academic and clinical 
settings in a geographic location and can be a useful tool 
for developing collaborations and promoting community 
engagement in PBRNs.13,14

The primary aims of this QI project was to implement 
interventions using AD/PF to increase breast, cervical, and 
colorectal cancer screening within primary care practices 
involved with regional PBRNs and to assess outcomes 
and barriers to success. Our focus was on “safety-net” 
practices, ie, those that provide services to populations 
that are disadvantaged. Related reports also appearing 
within this issue of Journal of Patient-Centered Research 
and Reviews (JPCRR) describe details of facilitators 

and barriers to screening rate improvement15 and the 
impact of the COVID-19 pandemic on screening QI.16 
Additionally, each year of the project was described in 
detail to the New York State Department of Health via 
publicly available annual reports.17-22 In this article, we 
describe the primary screening rate outcomes over the 
7-year period of the project.

METHODS
Under this project, 3 PBRNs administered from State 
University of New York (SUNY) Upstate Medical 
University, SUNY University at Buffalo, and University 
of Rochester Medical Center partnered to provide AD 
and PF services on breast, cervical, and colorectal cancer 
screening to safety-net primary care practices across 
central and western New York State, including regions in 
and around the cities of Syracuse, Rochester, and Buffalo.

Practices enrolled in the project received an in-person 
AD session on breast, cervical, and colorectal screening 
guidelines and strategies to increase rates among eligible 
patient populations. Later in the project, we were able 
to move AD sessions to an online delivery system. In 
both cases, the lecture was standardized and eligible for 
continuing medical education credit. Strategies were 
selected from evidence-based approaches to screening rate 
improvement and included patient-centered interventions 
such as case management, portable screening modalities, 
and patient-centered education and outreach. The practices 
received PF services from trained professionals for a 
minimum 6-month period to develop and implement 
practice-specific strategies through QI, screening, data, and 
administrative support, with the same goal of increasing 
cancer screening among eligible populations. AD was 
repeated annually, and staff were free to re-attend.

The project was initiated for year 1 (Y1) in the fall 
of 2013, with a sole focus on colorectal screening 
— including colonoscopy, fecal occult blood test/
fecal immunochemical test (FOBT/FIT), and flexible 
sigmoidoscopy — and with a short interventional 
window of about 4 months (February 2014–May 2014). 
Beginning in Y2 and continuing through Y7, the scope of 
the project expanded to include breast and cervical cancer 
screening in addition to colorectal. The PF period also 
was expanded to 6 months beginning in Y2, a change that 
lasted through the remainder of the project. Additional 
details regarding the full scope of the AD/PF intervention 
are described in annual reports for each project year.17-22

Longitudinal Measurements
Longitudinal analyses were conducted to assess changes 
in cancer screening rates over time among practices that 
participated in the project on a continuous basis since 
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Y1 (3 practices) and Y2 (5 practices). It is important to 
note that, during Y1 to Y3, screening rates were reported 
twice for each project year, once before the PF period 
began (“pre”) and once following the PF period (“post”). 
During Y4, the pre-PF measurement of screening rates 
was eliminated among continuing practices and their post-
PF measurements from Y3 were considered the “pre” for 
Y4. Similarly, during Y5, the post-PF measurement from 
Y4 was considered the “pre” for Y5. In Y6 and Y7, all 
participating practices were once again required to report 
their screening rates twice each year.

To collect data, the practice facilitator assigned to each 
practice provided their key contacts with a data request 
form twice a year, which included fields (with instructions) 
for the reporting of cancer rates within the practice for 
each of the three cancer types, the date range for these 
data, and the specific guidelines used by the practice to 
determine screening eligibility. The data for each period 
were compared with recent periods, and serious or obvious 
discrepancies were followed up between the facilitator and 
practice staff. In some cases, practices required assistance 
with identifying the numerator and denominator for their 
screening rate calculations, chart audits, the construction of 
data queries, or other processes. Assistance was provided 
by the practice facilitator in each case. 

More extensive details are available in the annual project 
reports.17-22 Individual medical practices were free to 
enter or leave the project over the 7-year implementation 
period.

Analysis
The overall trends across all participating practices were 
calculated as a mean cancer screening rate, for each 
cancer type, at each of 14 time points (beginning with 
baseline data as of January 2013 and then reflecting pre/
post-PF periods) for colorectal cancer and 12 time points 
(August 2014 baseline) for breast and cervical cancer. 
Simple ordinary least squares linear regression was used 
to calculate the trend for each cancer type and to test 
whether trends were statistically significant (at alpha of 
P≤0.05), using the ordinal time point as a fixed effect.

As a multipractice QI process, the analysis was conducted 
as an observational evaluation of effectiveness, and 
explicit detail about individual practices or practice types 
has been shielded to prevent intentional or accidental 
identification. However, we have included trends in 
individual regions. First, a priori testing for regional 
effects was conducted in two ways, first, by adding and 
eliminating (through backward stepwise elimination) 
regional dummy variables, iteratively, to the ordinary 
least squares regression model or screening rates over 

time for each cancer type. Mean cancer screening rates 
for each of the three cancer types, over the duration of the 
project, were compared via 1-way analysis of variance 
(ANOVA). Then, individual trends were evaluated for each 
individual region, by each cancer type, again using simple 
ordinary least squares regression with the ordinal time 
point as a fixed effect. There were distinct characteristics 
to the practices around the three cities; one region was 
predominated by loose affiliates of a single health system, 
including several population-specific Federally Qualified 
Health Centers (FQHCs); a second consisted primarily of 
urban FQHCs; and the third was a mix of rural and urban 
FQHCs and academic practices. Because the identity of 
the individual practices is confidential, we additionally 
analyzed the effects by region.

All analyses presented herein were conducted in IBM® 
SPSS® Statistics software (version 26, IBM Corporation). 
Other analyses focused on process and implementation 
of the interventions, qualitative assessment of barriers 
and facilitators of cancer screening,15 and the impact 
of the COVID-19 pandemic on screening rates;16 these 
outcomes were analyzed separately and are not presented 
in this work. All work was conducted under a finding by 
the institutional review board of SUNY Upstate Medical 
University that this multisite QI project did not meet the 
definition of research.

RESULTS
A total of 29 practices participated in the project over the 
7-year period of engagement. The initial year included 9 
practices, focused solely on colorectal cancer screening 
rate improvement; the second year saw an expansion, with 
the number of practices providing colorectal screening 
rates increasing to 24 and inclusion of interventions to 
improve breast and cervical cancer screening (23 and 20 
practices per screening type, respectively). Table 1 breaks 
down the number of participating practices, by cancer 

Project year Colorectal Breast Cervical
Year 1 9 0 0
Year 2 23 24 20
Year 3 13 12 12
Year 4 13 13 12
Year 5 13 13 11
Year 6 12 12 11
Year 7 12 12 12

Table 1.  Number of Practices Participating and 
Providing Screening Data, by Year and Cancer Type
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type, per year. Table 2 illustrates limited information 
about each practice, including type of practice, years 
of project participation, and any notes about changes in 
practice type or ownership, by region.

Comparisons of All Practices by Project Period
As previously mentioned, the focus of Y1 was to collect and 
evaluate colorectal cancer screening rates conducted via 
colonoscopy, FOBT/FIT kits, and flexible sigmoidoscopy.  
 

Nine practices began participation during the Y1 project 
period, with a mean colorectal screening rate of 24.6% for 
the pre-Y1 time point. At the post-Y7 time point, the mean 
rate was 48.0%, an overall increase across all practices 
of 23.4 percentage points over 7 years and a positive and 
significant linear trend over time (β: 1.538; P<0.001). 
The greatest increase in colorectal screening between two 
consecutive time points for this group was from post-Y1 
to pre-Y2, a 5.8 percentage point increase.

Region Practice categorya
Years 
participated Notes (practice changes)

1 Physician-owned practice

Large medical group/health system
Large medical group/health system
University hospital/clinic
Large medical group/health system
Large medical group/health system
Large medical group/health system
Large medical group/health system
Large medical group/health system
Nonprofit clinic
Large medical group/health system
Physician-owned practice

1–7

2–7
2–7
2–5
2–7
2
2
2
2
1
2
2

University hospital/clinic Y1 & Y2, nonprofit 
clinic Y3 & Y6, large medical group/health 
system Y4, physician-owned practice Y5 & Y7
University hospital/clinic Y2–Y5
University hospital/clinic Y2 & Y3
Physician-owned practice Y2–Y4
University hospital/clinic Y2 & Y3

2 FQHC
FQHC
FQHC
FQHC
Large medical group/health system
Large medical group/health system
FQHC
FQHC
Large medical group/health system
Large medical group/health system

1–7
1–7
2–7
2–7
1, 2
4–7
2
2
1
2

Large medical group/health system Y1–Y4
Large medical group/health system Y1–Y5
Large medical group/health system Y2–Y5

FQHC Y4–Y6

3 University hospital/clinic
Nonprofit clinic
FQHC
FQHC
Physician-owned practice
FQHC
FQHC

1–7
1–5
3, 4
3, 5–7
2
1, 2
6, 7

Physician-owned practice Y1–Y3

Table 2.  Breakdown of Safety-Net Practice Characteristics, Project Years (1–7), and Notes

aPractice category reported for most recent year of practice participation. 

FQHC, Federally Qualified Health Center.
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Screening interventions began in Y2 for breast and cervical 
cancer. Breast screening rates increased from a mean of 
37.0% to 48.6% from Y2 to the final measurement at Y7, 
with a slightly positive but nonsignificant trend (β: 0.376; 
P=0.354). Mean cervical screening rates decreased from 
the initial period, at 35.5%, to 31.4% at Y7, with a slightly 
negative but nonsignificant trend (β: -0.494; P=0.209). 
Complete year-by-year rates are shown in Table 3.

Overall Cancer Screening Rates by Practice Region
Region 1 saw significant increases in both mean 
colorectal (17.7%–56.0%, β: 2.957; P<0.001) and breast 
cancer (31.3%–62.2%, β: 2.652; P<0.001) screening 
rates, as well as a small but nonsignificant mean increase 
in cervical cancer screening (25.9%–28.5%, β: 0.691; 
P=0.291). Region 2 saw decreases in the mean screening 
rates for all cancer types, with the largest decrease 
occurring among cervical cancer screening. Region 3 
realized increased mean screening rates for all cancer 
types, with the strongest, and only significant, change in 
colorectal cancers (13.4%–55.6%, β: 2.957; P<0.001). 
Detailed results are reported in Table 4.

DISCUSSION
Practice facilitation, augmented by academic detailing, 
was a key part of increasing colorectal cancer screening 
rates over time and likely had an impact on breast cancer 
screening as well. The significant overall increase in 
screening rates from pre-Y1 to post-Y7 for colorectal  
 

cancer supports the idea that AD/PF may have been 
successful in increasing the screening for this cancer. 
While not statistically significant, breast cancer screening 
also showed an overall increase from pre-Y2 to post-Y7, 
showing success in some practices.

The negative, though nonsignificant, change over time 
for cervical cancer screening rates is not surprising, as it 
continues to be difficult for primary care practices to target 
and track these patients because many seek this service at 
outside obstetrics/gynecology (OB/GYN) facilities, which 
were beyond the scope of this project. Sharing information 
across practice sites requires dedicated effort, and it is 
possible that participating practices shifted focus when 
not engaged with the project team. Additionally, some 
practices themselves don’t offer the screening, as their 
providers are not comfortable offering and performing it, 
even when they have been trained to do so. Many of the 
practices who participated in Y7 of the project stated that 
they were not comfortable with their cervical screening 
rate reports because they are more difficult to update and 
track than the other screening types.

Regionally, there were differences in the success that 
practices had in increasing their screening rates from 
pre-Y2 to post-Y7. Changes in average screening 
percentages varied not only between regions but among 
varying cancer types within regions. Region 1 appeared 
to be the most successful region, with statistically 
significant increases in both colorectal and breast cancer 
screening and a nonsignificant increase in cervical cancer 
screening. This region utilized a mobile mammography 
unit that was well-known and connected in the region 
to address transportation issues with patients. Region 
2 saw decreases in average rates for all cancer types, 
with the largest decrease occurring in cervical cancer 
screening. Throughout the 7 years of the project, this 
region was heavily impacted by organization changes. 
In addition to practice and organizational changes, 
Region 2 had participating specialty clinics that serve 
transient populations, including the homeless and 
refugees. Conducting patient outreach in these clinics is 
often difficult, and many are lost to follow-up. Limited 
transportation also impacts screening rates in these 
practices, as do many other social determinants. Region 
3 had positive mean screening rates for all three cancers 
over time, with the strongest, and only significant, 
change in colorectal. This region also used a mobile 
mammography van to address screening barriers due to 
transportation, beginning in 2019. Additionally, Region 
3 was the only region to utilize the services of the same 
practice facilitator from Y1 to Y7 of the project, which 
led to a longstanding relationship between the facilitator 
and the practices.

Time point
Screening rate per cancer type

Colorectal Breast Cervical
January 2013 24.57 – –
June 2014 26.97 – –
August 2014 32.75 36.95 35.52
June 2015 38.34 49.85 38.77
August 2015 42.48 49.47 30.75
June 2016 41.11 48.75 36.44
August 2016 42.40 53.44 35.94
June 2017 43.82 51.18 30.95
August 2017 43.58 51.35 33.92
June 2018 46.76 42.67 34.29
August 2018 47.96 46.43 32.01
June 2019 42.96 48.36 31.17
August 2019 49.64 47.77 31.69
June 2020 47.96 48.64 31.35
Linear trenda 1.538 

(<0.001)
0.376 

(0.354)
-0.494 
(0.209)

Table 3.  Cancer Screening Rates Across 14 Time 
Points

aLinear trends summarized by β (P-value).
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There are potential discrepancies in the way the screening 
rates were pulled between regions and individual 
practices. Staff turnover within practices occurred 
frequently throughout the project, leading to changes in 
not only who was physically pulling the data but also 
with the priorities of the practice, the way individuals 
were trained, and whom they were trained by. Without 
a way to standardize the queries used to pull screening 
rates, it is not only feasible but also likely that the pre-PF 
rates in one year were pulled using a different query than 
the post-PF rates for that same practice that same year. A 
complete breakdown of the barriers to and promoters of 
cancer screening can be found separately.15

During Y7, the COVID-19 pandemic began in March 2020 
and continued throughout the end of the year. Primary care 
and other health care services were heavily impacted. Loss 
of staff, staff reassignment, decrease in office visits, and 
difficulty in reaching more transient patient populations 
all negatively impacted screening during this time, which 
may explain the small decrease seen across all cancer 
types in Y7. For a deeper look into the impact COVID-19 
had on screening, please refer to the article by Schad et al 
also published in this issue of JPCRR.16

Limitations
To protect the anonymity of the primary care practices 
that participated in this project, we were limited when 
exploring facets of organizational linkages or details of 

regional locations in this manuscript. This QI project was 
not intended to be conducted as research but rather as 
a program that was part of a broader cancer prevention 
strategy rolled out by the New York State Department 
of Health. The project was an investigator-proposed 
response to a programmatic call for proposals; as such, 
we were not able to institute the level of experimental 
or quasi-experimental control needed to isolate effects. 
Additionally, our analyses were not powered by large 
sample sizes because the unit of analysis was each 
practice. Thus, we were not powered to study the effects 
of individual practice interventions such as comparing 
educational media distribution with patient reminder 
systems. The intervention for the project was considered 
to be the PF and AD provided. Intensive auditing 
of electronic health records has been observed to be 
required in order to realize an effect on cancer screening 
rates. However, we believe our processes were similar 
and comparable to prior studies.23-25 Finally, we believe 
that one of the cancer types considered by this project 
fell outside the scope of many of our safety-net practices, 
with cervical cancer screening not offered at all practices 
and often managed by local OB/GYN offices instead.

CONCLUSIONS
Although overall results were mixed, we believe enough 
improvement was seen to indicate that engagement of 
safety-net primary care practices by academic centers 
can have a beneficial impact on promoting screening 

Time point

Region 1 Region 2 Region 3

Colorectal Breast Cervical Colorectal Breast Cervical Colorectal Breast Cervical
January 2013 17.69 – – 36.37 – – 13.41 – –
June 2014 18.48 – – 39.25 – – 16.27 – –
August 2014 29.55 31.34 25.91 34.37 40.89 47.41 38.30 44.49 30.96
June 2015 32.00 47.99 25.80 41.35 49.58 49.13 49.77 55.49 44.00
August 2015 48.44 49.70 13.08 44.98 55.94 42.07 32.55 47.34 37.08
June 2016 40.77 50.74 14.61 46.28 59.45 53.25 36.36 41.99 41.48
August 2016 42.26 61.04 17.26 47.96 53.61 47.56 33.37 40.49 41.48
June 2017 46.29 66.40 22.50 42.05 36.94 31.83 42.66 49.55 40.74
August 2017 46.29 66.40 25.90 41.54 36.94 31.80 42.46 50.28 45.46
June 2018 58.20 49.79 31.30 34.44 29.04 27.81 48.22 53.54 48.08
August 2018 60.67 69.94 27.73 27.74 29.38 27.79 64.72 43.49 43.34
June 2019 51.46 63.32 29.97 26.50 35.90 26.00 59.08 49.17 40.97
August 2019 59.22 63.41 27.76 36.66 34.41 26.93 58.48 49.17 44.83
June 2020 56.00 62.24 28.48 36.97 31.98 25.32 55.55 58.30 45.24
Linear trenda 2.957 

(<0.001)
2.652 

(<0.001)
0.619 

(0.291)
-0.528  
(0.372)

-1.566 
(0.006)

-2.536 
(<0.001)

2.965 
(<0.001)

0.495  
(0.543)

0.819  
(0.273)

Table 4.  Screening Rates for Cancer Types Across 14 Time Points, by Geographic Region

aLinear trends summarized by β (P-value).

Quality Improvement



aah.org/jpcrr	 321

for colorectal and breast cancer. While external 
funding is often required to activate such projects, the 
interventions our group conducted are likely achievable 
by an academic health center or health system that sits 
at the core of a primary care network. The dedication 
of external attention, knowledge, and skills brought to 
safety-net practices by trained facilitators and clinical 
educators can yield benefits in terms of screening 
rates. This may be particularly important for safety-
net practices exploring how to provide patient-centered 
screening options to their underserved population of 
care recipients.

Patient-Friendly Recap
• �As part of a wide-reaching quality improvement 

project to increase breast, cervical, and colorectal 
cancer screening, academic instruction and practice 
facilitation were offered to primary care practices 
across central and western New York State.

• �Average pre- and postintervention screening rates 
for all participating practices over a 7-year project 
period were collected annually.

• �Colorectal and breast cancer screening at many 
practices increased over the course of the project. 
Rates of cervical cancer screening, which in this 
geographic region is often performed by specialists 
as opposed to primary care, did not improve. 

• �Practice-level interventions, when enhanced by 
facilitation and education, are useful in improving 
screening rates for some cancer types.
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