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BACKGROUND: Cancer survivors have cancer surveil-
lance and preventive screening needs that require
monitoring. Little is known regarding their patterns of
care in community primary care practices.

METHODS: Secondary analysis of 750 baseline patient
surveys and medical record audits for patients ages 50+
years in 25 community-based primary care practices
(N=109 survivors and 641 noncancer patients).

RESULTS: Patient self-reported screening rates for
breast cancer (72%), colorectal cancer (81%) and pros-
tate cancer (77%) were higher for cancer survivors
compared to noncancer patients (69%, 67%, 53%,
respectively). Screening rates documented in the pri-
mary care records were lower for all cancers. Cancer
survivors were more likely than others to report having
been screened for colorectal cancer (P=0.002) even after
excluding colorectal cancer survivors from the analysis
(P=0.034). Male cancer survivors were more likely to
report being screened for prostate cancer than those
without cancer (P<0.001), even after excluding prostate
cancer survivors (P=0.020). There were no significant
differences in either self-reported or medical record
report of breast cancer screening rates among cancer
survivors and noncancer patients.

CONCLUSIONS: Cancer survivors were more likely to
self-report receipt of cancer screening than noncancer
patients. Medical record reports of cancer screening
were lower than self-reports for cancer survivors and
noncancer patients. Identifying factors that affect can-
cer screening among cancer survivors is important and
has implications for intervention design.
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INTRODUCTION

Cancer prevalence is estimated to be 15% for individuals ages
65 years and older and 3.5% for the total United States
population.1 By 2050, the estimated number of cancer survi-

vors will surpass new cancer cases, putting great demands on
service providers and systems of care.1 Primary care clinicians
(PCCs) (e.g., general internists, family physicians, nurse
practitioners, physician assistants, and sometimes gynecolo-
gists) increasingly provide a “medical home” (i.e., usual source
of care) for cancer survivors who have completed treatment.2

Of the 36.6 million physician office visits made for cancer care,
nearly one third (32%) are made to PCCs.1,2 Yet, little is known
about patterns of preventive cancer screening and surveillance
testing for cancer survivors in the primary care setting.3

The Institute of Medicine describes current care available to
cancer survivors as haphazard, unplanned, and inadequate.1,2

However, several studies indicate that cancer survivors are
more likely to receive preventive cancer screening than patients
with no history of cancer.4–7 In addition, having a PCC increases
screening for recurrence in cancer survivors 6,8 and is impor-
tant in providing comprehensive follow-up care.9,10

The purpose of this study is to describe preventive and
surveillance screening in community-based primary care
practices. It compares rates of preventive cancer screening of
cancer survivors with other patients that have a usual source
of primary care focusing on survivors of the three types of
cancer that are most common among cancer survivors: female
breast cancer, prostate cancer, and colorectal cancer.1 While
previous studies comparing cancer survivors to noncancer
patients have focused on secondary analysis of large adminis-
trative datasets and self-reported data,4–8,11 this study is
unique in that it examines screening within community-based
primary care practices where much survivor care takes place.1

METHODS

Setting and Sample

We used cross-sectional data collected at baseline, from
January 2006 through May 2007, from a quality improvement
intervention study, Supporting Colorectal Cancer Outcomes
through Participatory Enhancements (SCOPE). The SCOPE
study aimed to improve guideline adherence for preventive
cancer screening among 25 practices in New Jersey. The
University of Medicine and Dentistry of New Jersey—Robert
Wood Johnson Medical School Institutional Review Board
approved this study. Written informed consent was received
from the medical directors and/or lead physicians of each
practice and from all patients who participated in the study.
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Data Collection

Outcome data were collected via patient survey and medical
record review. Thirty consecutive patients 50 years of age or older
were recruited in thewaiting rooms of each practice to participate
in the study. Eighty percent (N=791) of eligible patients
approached in the waiting room completed the patient survey
and agreed to have their medical record reviewed. After excluding
patients whose charts were unavailable or who did not have at
least one prior visit documented in theirmedical record, complete
survey and medical record data were available for 750 patients.
There were no significant differences between participants and
those who refused to participate in terms of sex, but the groups
differed in age, with older patients more likely to participate than
younger patients. Sixty-eight percent of eligible patients age 50 to
59 years, 90% of those age 60 to 69, and 85% of those age 70 and
older agreed to participate in the study (P<0.001).

Study participants completed a short survey that took approx-
imately 15minutes. The survey askedquestionsabout their health
andmedical history, satisfactionwith care provided in the practice,
and recollection of receipt or recommendation for preventive
cancer screening for colorectal cancer in addition to breast cancer
and cervical cancer for women and prostate cancer for men. Each
patient also consented to have their medical record reviewed. For
all patients, nurse chart auditors from the research teamnoted the
dates of relevant cancer screenings aswell as patient age and other
information documented in the medical record. Inter-rater reli-
ability analyses were conducted using a sample of 20 charts (10
during training and 10 during data collection). Auditors were
counseled on the results to assure data quality.

Measures

Cancer Survivors. We defined cancer survivors as patients
reporting a personal history of one or more types of cancer
excluding superficial nonmelanoma skin cancer.

Cancer Screening. We examined colorectal, breast, and
prostate cancer screening using the United States Preventive
Services Task Force (USPSTF) clinical considerations12 and the
American Cancer Society (ACS) screening recommendations13

as guides for determining age and appropriate time interval. For
each eligible patient in the practice, a binary variable was
created for each type of screening to indicate whether screening
had occurred according to recommendations (0=no, 1=yes).

1) Colorectal Cancer Screening: Patients were considered to
be up to date on their colorectal cancer (CRC) screening if
one of the following conditions were met: (1) colonoscopy
within 10 years; (2) sigmoidoscopy within 5 years; or (3) at
home fecal occult blood test (FOBT) within the past year.

2) Breast Cancer Screening: Patients were considered to be
up to date on their breast cancer screening if they had a
mammogram within the past year.

3) Prostate Cancer Screening: Patients under age 7514 were
considered to be up to date on their prostate cancer
screening if they had a prostate-specific antigen (PSA)
blood test within the past year.

Patient Demographics. We examined patient age, gender,
marital status, race/ethnicity, education, health status,

health insurance status, and number of clinic visits in the
past 2 years for patients with no history of cancer, cancer
survivors, and subgroups of cancer survivors with a specific
history of breast cancer, prostate cancer, or colorectal cancer.

Statistical Analyses

Descriptive statistics, including proportions for all categorical
descriptors and means with standard deviations for continu-
ous descriptors, were calculated to describe the study popula-
tion. Multivariate regressions accounting for clustering by
practice investigated associations between cancer survivor
status and up-to-date cancer screening, adjusting for age,
race, health status, education, marital status, comorbidities,
length of time in practice, and number of clinic visits. The
SAS/STAT software (SAS system for Windows, Version 9.1.3)15

was used for all statistical analyses, with generalized estimat-

Table 1. Demographics of patients without a history of cancer and
cancer survivors (all and by diagnosis)

All patients No cancer All cancer
survivors†

N 750 641 109
Age (mean, SD) 64.13 (9.99) 63.35 (9.69) 68.70 (10.55)
Gender (% male) 295 (39%) 250 (39%) 45 (41%)
Marital status‡
Married 477 (64%) 404 (64%) 73 (67%)
Not married 268 (36%) 232 (36%) 36 (33%)
Race/ethnicity‡
White 523 (70%) 436 (68%) 87 (80%)
Black 128 (17%) 114 (18%) 14 (12%)
Hispanic 61 (8%) 57 (9%) 4 (4%)
Other 34 (5%) 30 (5%) 4 (4%)
Education*‡
Less than high
school

88 (12%) 81 (13%) 7 (6%)

High school 191 (26%) 168 (26%) 23 (21%)
Greater than high
school

466 (62%) 387 (61%) 79 (73%)

Health status‡
Excellent 61 (8%) 55 (8%) 6 (5%)
Very good 407 (55%) 251 349 (55%) 58 (54%)
Fair (34%) 210 (33%) 41 (38%)
Poor 26 (3%) 23 (4%) 3 (3%)
Health Insurance‡
Medicare 288 (43%) 234 (41%) 54 (52%)
Medicaid 35 (5%) 31 (6%) 4 (4%)
Managed care 305 (46%) 265 (47%) 40 (39%)
Fee-for-service 40 (6%) 35 (6%) 5 (5%)
Co-morbidities
0–2 238 (32%) 203 (32%) 35 (32%)
3–5 335 (45%) 289 (45%) 46 (42%)
6+ 177 (23%) 149 (23%) 28 (26%)
Mean (SD) 4.06 (2.31) 4.07 (2.30) 4.02 (2.39)
Length of time
in practice
>=5 years 419 (56%) 360 (56%) 59 (54%)
<5 years 331 (44%) 281 (44%) 50 (46%)
Number of visits in
the past 2 years

7.67 (5.30) 7.72 (5.40) 7.37 (4.72)

*P<0.05
†Cancer types included bladder, breast, cervical, endometrial, kidney,
leukemia, lung, lymphoma, melanoma, ovarian, prostate, throat, thyroid,
tongue, uterine, and vaginal.
‡Numbers do not add up to the total because of missing data.
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ing equations used to estimate regression coefficients and their
standard errors.

RESULTS

Demographic characteristics for the sample are shown in
Table 1. Self-reported screening rates from surveys for breast
cancer, colorectal cancer, and prostate cancer were high at
72% to 81% for cancer survivors compared with 53% to 69%
for noncancer patients (Table 2). Cancer survivors were more
likely than patients without cancer to report being screened for
colorectal cancer (P=0.002) even after excluding colorectal
cancer survivors (N=13) from the analysis (P=0.034). Male
survivors of any type of cancer were more likely to report being
screened for prostate cancer than patients without cancer (P<
0.001) even after excluding prostate cancer survivors (N=23,
P=0.020). Being married was a significant predictor of self-
report for colorectal and prostate screening (P<0.001). For
colorectal screening, older age was also a significant predictor
of screening (P<0.001). There were no significant differences in
breast cancer screening rates among cancer survivors and
noncancer patients. Number of visits within the last 2 years
did not help predict screening.

DISCUSSION

Consistent with previous research we found that cancer
survivors had higher rates of screening than noncancer
survivors.4–7 While the self-reported rates of screening were
fairly high, it is important to note that the potential for
recurrence, as well as the development of secondary malig-
nancies necessitate even more vigilant cancer screening efforts
in survivor populations than among general patients.1,16–19

Therefore, the lower documented rates in the medical records
are concerning.

Interestingly, regardless of screening type and survivorship
status, patients were more likely to self-report receipt of
screening than their PCCs documented in their charts.
Discrepancies may be due to care sought outside of primary
care, patient recall error, and/or patient lack of knowledge
about screening.20 In future research, it will be important to
explore the underlying mechanisms at work to identify and
test targeted interventions for patients and their PCCs.
Potential interventions may necessarily target very different
processes (e.g., use of a survivor care plan and increased
communication between PCCs and other care providers versus

better patient education about relevant screening tests and
appropriate testing intervals).

Study findings should be interpreted while considering
several potential limitations. This study is based on secondary
analyses of data collected in a quality improvement study
where cancer survivorship was not the focus; therefore,
available data on cancer treatment and follow-up was limited.
Other limitations include the nonrandom sampling strategy
and inability to validate patient self-reported screening events.
Despite these limitations, findings from the current study
emphasize the importance of improving patient-clinician com-
munication regarding cancer screening in primary care.
Increasing numbers of studies are documenting the impor-
tance of the participation of a PCC in increasing screening for
recurrence in cancer survivors 6,8 and in providing compre-
hensive follow-up care.9,10 Earle and colleagues found that
survivors who saw both oncologists and PCCs were more likely
to receive recommended follow-up care than patients who saw
only one or the other.6 However, potential synergies between
these clinicians cannot be realized if screenings and follow-up
care are not communicated. Identifying the factors (e.g.,
multiple opportunities for screening, increased documenta-
tion, and communication) that lead to increased screening is
an important research area that must be addressed before
interventions to increase the quality of survivor care can be
successfully designed and systematically reproduced.
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Table 2. Screening rates for cancer survivors vs. other patients

Patient report Chart review

Type of
cancer

Total
eligible,
N

Screening rate
in cancer survivors
(any cancer type)

Screening rate
in noncancer
patients

P value* Screening rate in
cancer survivors
(any cancer type)

Screening rate in
noncancer patients

P value*

Colorectal 750 80.73% 67.71% 0.002 55.96% 49.14% 0.246
Prostate 237 77.42% 53.40% <0.001 48.39% 48.06% 0.745
Breast 455 71.88% 69.31% 0.285 42.19% 34.53% 0.109

*P value from proc genmod adjusted for clustering by practice as well as race, age, health status, education, marital status (married vs. not), number of
comorbidities, length of time in practice and number of visits in the past 2 years.
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