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Background: Minority and low-income women receive fewer can-
cer screenings than other women.

Objective: To evaluate the effect of a telephone support interven-
tion to increase rates of breast, cervical, and colorectal cancer
screening among minority and low-income women.

Design: Randomized, controlled trial conducted between Novem-
ber 2001 and April 2004.

Setting: 11 community and migrant health centers in New York
City.

Patients: 1413 women who were overdue for cancer screening.

Intervention: Over 18 months, women assigned to the interven-
tion group received an average of 4 calls from prevention care
managers and women assigned to the control group received usual
care. Follow-up data were available for 99% of women, and 91%
of the intervention group received at least 1 call.

Measurements: Medical record documentation of mammography,
Papanicolaou testing, and colorectal cancer screening according to
U.S. Preventive Services Task Force recommendations.

Results: The proportion of women who had mammography in-
creased from 0.58 to 0.68 with the intervention and decreased

from 0.60 to 0.58 with usual care; the proportion who had Papa-
nicolaou testing increased from 0.71 to 0.78 with the intervention
and was unchanged with usual care; and the proportion who had
colorectal screening increased from 0.39 to 0.63 with the interven-
tion and from 0.39 to 0.50 with usual care. The difference in the
change in screening rates between groups was 0.12 for mammog-
raphy (95% CI, 0.06 to 0.19), 0.07 for Papanicolaou testing (CI,
0.01 to 0.12), and 0.13 for colorectal screening (CI, 0.07 to 0.19).
The proportion of women who were up to date for 3 tests in-
creased from 0.21 to 0.43 with the intervention.

Limitations: Participants were from 1 city and had access to a
regular source of care. Medical records may not have captured all
cancer screenings.

Conclusions: Telephone support can improve cancer screening
rates among women who visit community and migrant health
centers. The intervention seems to be well suited to health plans,
large medical groups, and other organizations that seek to increase
cancer screening rates and to address disparities in care.
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Higher screening rates for breast, cervical, and colorectal
cancer could reduce cancer mortality rates substan-

tially (1–4). Current cancer screening rates are particularly
disappointing among ethnic minorities and individuals
with low socioeconomic status (5, 6) who often present
with late-stage diagnoses (7) and have high mortality rates
(8, 9).

Interventions to increase cancer screening have shown
limited sustainability and effect on health care disparities.
A previous study showed that an office systems approach,
which used a medical record flowsheet and practice team-
work, increased screening rates by 20% to 33% in small
rural community practices (10); however, a similar inter-
vention was less effective in larger urban practices (11). An
office intervention in low-income settings in Florida in-
creased mammography use and home fecal occult blood
testing at 12 months (12), but rates decreased substantially
after research support ended (13).

Use of the telephone to support cancer screening is
well documented (14–18), but interventions have typically
addressed a single form of cancer screening. In some set-
tings, telephone infrastructures to support childhood im-
munization (19) and patients with chronic illnesses (20–
23) already exist. These infrastructures could add screening

support for patients who are already enrolled, or they could
expand services to others while making minimal additional
demands on primary care practices (24). This paper reports
the results of a randomized, controlled trial that tested the
effect of centralized telephone care management on cancer
screening rates among women 50 to 69 years of age who
obtained care at community and migrant health centers in
New York City.

METHODS

Settings
Federally qualified community and migrant health

centers provide comprehensive community-oriented pri-
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mary care to over 12 million patients nationally (25) and
are uniquely positioned to deliver cancer screenings to un-
derserved and minority populations. We sought participa-
tion from 15 of the 21 community and migrant health
centers in New York City because of their anticipated abil-
ity to provide sufficient patients for the study and their
affiliations with tertiary care facilities that conduct mam-
mography and colorectal screening and provide follow-up
services for abnormal test results. Of these 15 sites, 2 were
involved in competing research projects, 2 had few patients
who were likely to be eligible and therefore served as pilot
sites, and the remaining 11 participated.

Clinical Directors Network, a practice-based research
network in New York City, was responsible for recruiting
clinicians, practices, and women and for implementing the
intervention and evaluation. The project was approved by
the Committee for the Protection of Human Subjects at
Dartmouth College, by the institutional review board at
Clinical Directors Network, and by all relevant bodies re-
sponsible for reviewing research at participating commu-
nity and migrant health centers.

Patients
Recruitment

Women were approached by research assistants during
routine visits to the centers or were referred by a clinician.
Research assistants explained the study and obtained writ-
ten informed consent from women who agreed to partici-
pate. Women were compensated $15 for participating in
an interview whether or not they met eligibility criteria.

Eligibility

Eligible women were 50 to 69 years of age, were over-
due for at least 1 cancer screening according to their med-

ical records, were patients of the center for at least 6
months, and had no plans to move or change health cen-
ters within 15 months. We excluded women whose pri-
mary language was not English, Spanish, or Haitian Creole
and those who were acutely ill or currently receiving cancer
treatment. After we obtained consent, a research assistant
reviewed patient medical records to confirm eligibility.
Mammography and Papanicolaou tests that were per-
formed within the past year were seen as evidence of breast
and cervical cancer screening, respectively, whereas reports
of home fecal occult blood testing within the past year,
sigmoidoscopy within the past 5 years, or colonoscopy
within the past 10 years were seen as evidence of colorectal
cancer screening. Women whose charts indicated that they
were up to date on all 3 cancer screenings were excluded.
We also excluded women with unresolved abnormal
screening results (for example, positive results on home
fecal occult blood testing; mammography results that were
categorized as American College of Radiology level 0, 4, or
5; and certain Papanicolaou test results) and notified their
physicians of these findings.

Design
Eligible, consenting women were grouped by center,

duration of enrollment at their center (�12 months or
�12 months), and the number of cancer screenings that
they had received at recommended intervals (0 or 1 screen-
ing or 2 screenings). The New York–based research assis-
tant assigned women in each group to receive the interven-
tion or usual care by using sealed randomization forms that
were produced by Dartmouth College staff with a comput-
er-based random-number generator. Patients were in-
formed of their group assignment individually by tele-
phone.

At time of consent, all women received the publication
titled Put Prevention into Practice Personal Health Guide
(26), which contained information regarding recom-
mended preventive services. Women who were assigned to
the usual care group received a single telephone call during
which trial staff answered questions about preventive care,
informed women of their usual care status, advised them to
obtain needed preventive care from their primary care cli-
nician, and thanked them for their participation.

Women who were assigned to the intervention group
received a series of telephone support calls from a trained
prevention care manager who was monitored to ensure
quality and consistency. In much the same way that patient
navigators guide women through the health care system
during cancer treatment (27), prevention care managers
facilitated the screening process for each woman by ad-
dressing barriers that prevent or delay receipt of cancer
screenings. Prevention care managers received 7 hours of
training, including an overview of the U.S. Preventive Ser-
vices Task Force guidelines (28–30); a review of barriers to
breast, cervical, and colorectal cancer screenings; and de-
tailed explanations of the targeted screenings. Additional

Context

Minority and low-income women have low screening rates
for cancer.

Contribution

In this trial from 11 community and migrant health centers
in New York City, 1413 women overdue for cancer
screening were randomly assigned to receive a telephone-
based intervention (delivered by 8 prevention care manag-
ers) or usual care. The intervention included information
about breast, cervical, and colorectal cancer and motiva-
tional and logistical support for obtaining screening.
Within 18 months, the screening rates for all 3 forms of
cancer increased more with telephone support than
through usual care.

Implications

Telephone support delivered by trained personnel can im-
prove cancer screening rates among some minority, low-
income women.

—The Editors
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training included role-playing telephone calls during which
the managers used the intervention scripts. Thereafter, logs
were reviewed in monthly meetings to ensure fidelity to the
intervention.

The 8 prevention care managers were women, and
most were college graduates. Their assignments were deter-
mined by patient language needs. Each care manager fo-
cused most of her work on patients from 1 or 2 sites while
supporting smaller numbers of patients from other sites;
contact with clinicians was limited.

During the first call with a patient in the intervention
group, the prevention care manager answered questions
about the health guide and confirmed or updated screening
dates found in the woman’s medical record. She next de-
termined how ready the woman was to act on each screen-
ing (31) and worked with the woman to prioritize overdue
screenings. The prevention care manager then provided
motivational support, responding to each participant’s spe-
cific barriers to screening by using a structured script that
was developed through an earlier series of interviews with
women (32). Some participants had been advised during
office visits with their clinicians to undergo screening;
those who had not received such recommendations were
sent a written recommendation from their clinician.
Women who reported that they had difficulty communi-
cating with their physician were sent brightly colored pa-
tient activation cards that listed overdue screenings, which
they could share with their clinician at their next appoint-
ment. Care managers also scheduled appointments, pro-
vided accurate information about screenings over the tele-

phone and by mail, prompted women with appointment
reminder calls and letters, provided directions to screening
facilities, and helped women to find a means of transpor-
tation to appointments.

During subsequent calls, which continued for 18
months or until the patient was up to date for all screen-
ings, the prevention care manager asked about future ap-
pointments and screenings the patient had received since
the last call. The manager then responded to new and
ongoing barriers for remaining overdue screenings.

Only clinicians, not care managers, were responsible
for ordering screenings at all but 2 centers, which permit-
ted care managers to mail home fecal occult blood test kits
directly to women who were willing to perform this test.

Evaluation
Descriptive data on the centers were gathered from

surveys that were completed by clinicians and clinical di-
rectors. Outcome data were based on reviews of patient
medical records, which were conducted at least 3 months
after the intervention period to allow for the time lag be-
tween receipt of a service and the availability of documen-
tation. Data included patient demographic characteristics,
screening dates and results, chronic illnesses, height,
weight, smoking status, and personal and family history of
cancer. Data regarding patient ethnicity were primarily col-
lected during the screening interview (33) and supple-
mented with medical record documentation. Median
household annual income was estimated by using U.S.
Census Bureau data for each woman’s ZIP code (34).

Table 1. Baseline Characteristics of 11 Participating Community Health Centers*

Variable Community Health Center Mean Value
(SD)

Range

A B C D E F G H I J K

Total visits in
past year, n

46 448 49 000 73 094 102 185 155 349 41 017 28 215 165 952 55 976 125 117 42 053 80 401 (48 933) 28 215–165 952

Primary language
of patients,
estimated %

English 85 25 30 55 80 80 25 50 65 10 40 49.5 (25.7) 10–85
Spanish 12 70 50 43 19 12 35 30 30 90 40 39.2 (23.9) 12–90
Other 3 5 20 2 1 8 40 20 5 0 20 11.3 (12.4) 0–40

Primary care
physicians at
center, n

Total 8 8 5 13 6 13 8 14 5 29 7 10.5 (6.9) 5–29
Family practitioners 0 4 0 2 3 1 8 1 1 5 5 2.7 (2.5) 0–8
General internists 5 0 5 4 2 5 0 9 3 7 1 3.7 (2.9) 0–9
Nurse practitioners

and physicians’
assistants

3 4 0 7 1 7 0 4 1 17 1 4.1 (5.0) 0–17

Part-time clinicians 0 0 0 2 0 9 2 5 0 2 1 1.9 (2.8) 0–9
Mean clinician-

years in
practice at
community
health center

6.4 2.5 4.7 10.8 3.6 5.1 5.1 12.9 1.3 3.6 4.4 5.5 (3.5) 1.3–12.9

* Clinicians indicated the number of years they had been in practice at their community/migrant health center. All remaining data were derived from each center’s clinical director.
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Each independent chart abstractor received 4 hours of
initial training in medical record review and was given a
manual containing coding definitions. Practice reviews
were conducted on charts of consenting but ineligible
women. Reviewers were blinded to study hypotheses and
to group assignment, and reviews were monitored for qual-
ity control. Medical records were requested 4 times before
they were considered unavailable.

A woman was considered up to date at baseline for
mammography, Papanicolaou testing, and home fecal oc-
cult blood testing if the screening had been completed
within the 18 months preceding consent; the woman was
up to date at follow-up if she received these screenings
during the 18-month intervention period. This interval
provided a 6-month grace period for home fecal occult
blood testing (on the basis of the U.S. Preventive Services
Task Force’s annual recommendation) (30) and is the mid-
point of the Task Force’s mammography recommendation
of every 1 to 2 years (28). Although the Task Force rec-
ommends Papanicolaou testing at least every 3 years fol-
lowing a series of normal annual tests (29), shorter intervals

are often recommended on the basis of a woman’s risk
factors and patient–physician discretion; the 18-month in-
terval is again within this range.

A woman was also considered up to date for colorectal
cancer screening if she had received a colonoscopy within
the past 10 years or a barium enema or sigmoidoscopy
within the past 5 years. Up-to-date status was assessed at
the consent date for baseline and at the end of the inter-
vention period for follow-up. A woman who had had total
hysterectomy was considered up to date for cervical cancer
screening after the date on which the hysterectomy was
performed. When medical record data were recorded, no
attempt was made to distinguish between screening and
diagnostic tests.

Prevention Care Management Process Evaluation
During the intervention, prevention care managers

kept paper logs in which they recorded details of their
interactions with the participants, including their readiness
to act, barriers to screening that were identified, and any

Figure. Flow of study participants through recruitment, eligibility assessment, randomization, intervention, and outcome analysis.

PCM � prevention care management.
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actions that were taken. Data from these logs were entered
either in Study Manager (an online database that complies
with Health Insurance Portability and Accountability Act
guidelines) or a locally maintained Microsoft Access data-
base.

Adverse Events
Potential adverse events included patient dissatisfac-

tion with any aspect of the study or failure to ensure fol-
low-up of abnormal screening results. A committee to
monitor data safety reviewed all patient withdrawals,
deaths, and unresolved abnormal results as they became
known and ensured their resolution. Three patients in the
intervention group asked to receive no additional fol-
low-up calls. Three patients died during the study of causes
not related to the study and with no other adverse events
reported.

Statistical Analysis
All women who were randomly assigned to receive the

intervention and whose charts could be located were in-
cluded in the intervention group for analysis whether or
not they were successfully reached by the prevention care
manager. Our primary outcome was screening status at
follow-up for each of the 3 forms of cancer. Analysis was
based on the intention-to-treat principle. Binary variables
were analyzed by using chi-square tests, and continuous
variables were analyzed by using Student t-tests. To ensure
that our findings were robust, we calculated outcomes for
the unadjusted model; a model adjusted for only up-to-date
screening status before randomization; and a model adjusted
for up-to-date screening status before randomization and
other covariates, including patient age, body mass index, in-
come, primary language, chronic diseases, and insurance (35).

To account for clustering by site, we used standard
logistic regression, models that used Pearson residuals to
correct for overdispersion, random-effects models, models
with site as a fixed effect, and models that used the Huber–
White estimate of variance. Although all models were sim-
ilar, we report CIs derived from the Huber–White estimate
of variance because these were the widest and therefore the
most conservative. Results for the primary outcome are
reported with 95% CIs. A P value of 0.0167 (0.05/3 to
account for the 3 cancer screening outcomes) was used to
indicate statistical significance.

To account for women whose medical records could
not be found and who were therefore considered to have
withdrawn from the study, we reanalyzed the data while
assuming the worst-case scenario. That is, we assumed that
all women receiving usual care who had missing charts
were overdue at baseline and up to date at follow-up and
that all women receiving the intervention who had missing
charts were up to date at baseline and overdue at follow up.
In determining sample size, we assumed that the propor-
tion of women screened differed by 0.1 for each of the 3
primary tests with a power of 0.8; to correct for multiple

comparisons, we assumed a type I error of 0.0167 (0.05/3).
By assuming a withdrawal rate of 20%, we needed a sam-
ple size of 1400 women. Statistical analysis was performed
by using Stata, version 9.0 (Stata Corp., College Station,
Texas).

Role of the Funding Source
This work was supported by the National Cancer In-

stitute (R01 CA-87776). The funding source had no role
in the design, conduct, or reporting of the study.

Table 2. Characteristics of Women by Study Group

Variable Intervention Group
(n � 696)

Usual Care Group
(n � 694)

Mean age (SD) at consent, y 58.1 (5.3) 58.1 (5.2)

Primary language, n (%)
Spanish 446 (64.1) 427 (61.5)
English 249 (35.8) 264 (38.0)
Haitian Creole 1 (0.1) 3 (0.4)

Marital status, n (%)
Married/cohabiting 178 (25.6) 185 (26.7)
Single/divorced/widowed 446 (64.1) 447 (64.4)
Unknown 72 (10.3) 62 (8.9)

Insurance, n (%)*
Medicaid 553 (79.5) 543 (78.2)
Medicare 143 (20.5) 135 (19.5)
Employer/other 63 (9.1) 67 (9.7)
No insurance 36 (5.2) 36 (5.2)
Unknown 10 (1.4) 9 (1.3)

Years receiving care at
community health center
before consent, n (%)

�3 201 (28.9) 195 (28.1)
�3 471 (67.7) 479 (69.0)
Unknown 24 (3.4) 20 (2.9)

Smoking status, n (%)
Current 112 (16.1) 132 (19.0)
Former 89 (12.8) 92 (13.3)
Never 450 (64.7) 438 (63.1)
Unknown 45 (6.5) 32 (4.6)

Body mass index
Mean (SD), kg/m2 32.0 (6.8) 32.1 (7.4)
Underweight, n (%) 5 (0.7) 2 (0.3)
Normal, n (%) 84 (12.1) 75 (10.8)
Overweight, n (%) 194 (27.9) 185 (26.7)
Obese, n (%) 351 (50.4) 362 (52.2)
Unknown, n (%) 62 (8.9) 70 (10.1)

Medical history, n (%)
Baseline cancer history 36 (5.2) 33 (4.8)
Hysterectomy 187 (26.9) 208 (30.0)

Comorbid condition, n (%)
Asthma 222 (31.9) 205 (29.5)
Hypertension 489 (70.3) 496 (71.5)
Hyperlipidemia 261 (37.5) 290 (41.8)
Diabetes 250 (35.9) 276 (39.8)

* Women could carry more than 1 type of insurance.
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RESULTS

Study Setting, Sample, and Randomization
Baseline characteristics of the centers are described in

Table 1. Participating centers were located in 4 of the 5
boroughs of New York City and were diverse in size, pri-
mary language of patients, predominant primary care spe-
cialty, number of nurse practitioners, and number of part-
time clinicians.

The Figure displays the patient accrual process. Re-
cruitment took place between November 2001 and Octo-
ber 2002. Prevention care managers followed women in
the intervention for 18 months after recruitment; all fol-
low-up was complete by April 2004. Of women who were
approached and found to be eligible, 64% provided con-
sent. Medical records for 23 women could not be located
during the final record review; therefore, these participants
were not included in the final analysis but were included in
the aforementioned worst-case scenario analysis. The eval-
uation sample included 696 women in the intervention
group and 694 in the usual care group (99% and 98% of
those consenting, respectively).

Characteristics of the women in the intervention and
usual care groups are provided in Table 2. Nearly 63% of
women identified their primary language as Spanish, and
most were insured through Medicaid or Medicare. Over
two thirds of women (68%) had been receiving care from

their health center for at least 3 years. Many women had
chronic disease, and more than half were obese. Ethnicity
and income are not presented in Table 2 because ethnicity
was unknown for 39% of women and income was inferred
from the participants’ home ZIP codes. Of those with doc-
umented ethnicity, 38% were black and 39% were white.
More than one third (34%) of women lived in ZIP codes
with a median household income of less than $25 000,
39% lived in ZIP codes with a median income between
$25 000 and $40 000, and 27% lived in ZIP codes with a
median income of greater than $40 000.

Intervention Implementation
Of the 696 women assigned to the intervention group,

63 (9%) were never contacted after as many as 8 attempted
telephone calls and 2 letters. Of the 633 women who were
reached at least 1 time, 60 (9%) received a partial inter-
vention. For women reached by the prevention care man-
ager, the mean number of contacts was 4 (range, 1 to 20
[SD, 2.7]). Within a subsample of women whose calls were
timed, initial calls averaged 17 minutes in length (range, 6
to 48 min [SD, 8.5]) and subsequent calls averaged 14
minutes (range, 1 to 62 min [SD, 8.8]).

Intervention Effect

Table 3 provides unadjusted baseline and follow-up
screening rates. Covariate adjustment did not change the

Table 3. Proportion of Women Up to Date for Cancer Screening*

Measurement Period Intervention Group
(n � 696)

Usual Care Group
(n � 694)

Difference
(95% CI)†

Mammography
Baseline, % 58 60 �0.02 (�0.07 to 0.03)
Follow-up, % 68 58 0.10 (0.05 to 0.15)
Change from baseline (CI), percentage points 0.10 (0.05 to 0.15) –0.02 (–0.08 to 0.02) 0.12 (0.06 to 0.19)

Papanicolaou test
Baseline, % 71 70 0.01 (�0.04 to 0.06)
Follow-up, % 78 70 0.08 (0.03 to 0.12)
Change from baseline (CI), percentage points 0.07 (0.03 to 0.11) 0.00 (�0.03 to 0.05) 0.07 (0.01 to 0.12)

Any colorectal screening
Baseline, % 39 39 0.00 (�0.05 to 0.05)
Follow-up, % 63 50 0.13 (0.08 to 0.18)
Change from baseline (CI), percentage points 0.24 (0.20 to 0.29) 0.11 (0.08 to 0.16) 0.13 (0.07 to 0.19)

Up to date for 1 or more screening
Baseline, % 86 86 0.00 (�0.03 to 0.04)
Follow-up, % 91 87 0.04 (0.01 to 0.08)
Change from baseline (CI), percentage points 0.05 (0.02 to 0.08) 0.01 (�0.02 to 0.04) 0.04 (0.00 to 0.08)

Up to date for 2 or more screenings
Baseline, % 61 61 0.00 (�0.06 to 0.05)
Follow-up, % 75 62 0.13 (0.08 to 0.18)
Change from baseline (CI), percentage points 0.14 (0.10 to 0.18) 0.01 (�0.04 to 0.05) 0.13 (0.00 to 0.08)

Up to date for 3 screenings
Baseline, % 21 22 �0.01 (�0.06 to 0.03)
Follow-up, % 43 30 0.13 (0.07 to 0.20)
Change from baseline (CI), percentage points 0.22 (0.18 to 0.27) 0.08 (0.04 to 0.12) 0.14 (0.08 to 0.20)

* This analysis is based on unadjusted rates.
† All values in this column are percentage points.
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estimated intervention effect. Compared with women in
the usual care group, more women in the intervention
group had had all 3 forms of cancer screenings and more
were up to date for 1, 2, or 3 tests at follow-up. As speci-
fied in our original design, P values for the 3 primary
comparisons were less than 0.05/3. Between baseline and
follow-up, screening rates in the intervention group in-
creased by 0.10 (17%) for mammography (P � 0.001), by
0.07 (10%) for Papanicolaou testing (P �0.001), and by
0.24 (�60%) for any colorectal cancer screening testing
(P � 0.001). Table 3 also shows the proportions of
women who were up to date for 1 or more, 2 or more, or
3 screenings on the basis of outcome chart reviews. Some
participants are indicated to be up to date for all 3 types of
screening at baseline, which seems to contradict study ex-
clusion criteria. This apparent discrepancy is primarily at-
tributable to differences between the enrollment process
and the outcome assessment process in the time frames
involved (12 and 18 months, respectively). The proportion
of women who were up to date for all 3 forms of screening
increased by 0.22 (105%) in the intervention group (P �
0.001). There was no evidence that the intervention’s ef-
fect varied by site (Appendix Table, available at www.an-
nals.org).

Colorectal cancer screening rates and the proportion
of women who were up to date for the 3 forms of screening
also increased in the usual care group; however, the in-
crease was substantially less than in the intervention group.
The New York Department of Health and Mental Hy-
giene began a major colon cancer screening initiative dur-
ing our study (36), which may partially explain this in-
crease. By using the previously described worst-case
assumptions for women whose charts were not available for
review, the intervention’s effect on screening rates typically
decreased by 0.01 or 0.02 and remained significant for all
comparisons except the percentage of women who were up
to date for 1 form of screening.

Whereas breast and cervical cancer screening require a
single test, colorectal cancer screening can involve several
tests and combinations of tests. Home fecal occult blood
tests accounted for most of the increase in the intervention
group compared with the usual care group. At baseline,
166 (24%) women in the intervention group had received
home fecal occult blood tests within the past 18 months
compared with 177 (26%) of those in the usual care group.
At follow-up, 296 (43%) women in the intervention group
had received home fecal occult blood tests in the past 18
months compared with 213 (31%) of those in the usual
care group. Colonoscopy rates showed similar increases in
both study groups and accounted for most of the remain-
ing women who were up to date for colorectal cancer
screening. Barium enema and sigmoidoscopy each ac-
counted for about 2% of colorectal screening for each time
point and group.

Table 4 lists the most common forms of support that
were provided by care managers. This study was designed

to assess the effect of the omnibus intervention, not of any
particular component. However, by documenting the spe-
cific types of support provided, we can provide a clearer
picture of those types of support that are most needed by
this population. Nearly half of the women received either
an activation card or a recommendation letter from their
physician, and 241 (34.6%) received both. Of those receiv-
ing educational material, more than twice as many women
received information on colorectal screenings than received
materials regarding Papanicolaou testing or mammogra-
phy. Care managers also directly distributed home fecal
occult blood testing cards to 33 women (4.7%).

DISCUSSION

We found that a telephone-based intervention in-
creased screening rates for all 3 types of cancer in this
sample. Rates of colorectal cancer screening showed the
largest increase, but changes in all 3 rates were clinically
meaningful. The increases in mammography and colorectal
cancer screening of 0.10 and 0.24, respectively, represent
improvements of 17% and 60% over baseline; the lower
boundaries of these confidence intervals for change were
0.05 or more. The rate of Papanicolaou testing increased
by only 0.07, but this still represents a 10% improvement
over baseline.

These findings have 5 important implications. First, a
modest intervention can increase screening rates in a pre-
dominantly minority population; this improvement could
potentially save lives through earlier detection (2–4), ad-
dress health care disparities (37), and favorably affect such
quality measures as the Health Plan Employer Data and
Information Set (38). Second, this study supports the ef-
fectiveness and practicality of telephone support for multi-
ple screenings. In a search of randomized, controlled trials
that targeted a low-income, minority population or that
used the telephone to increase adherence to recommended

Table 4. Types of Support Provided by Prevention Care
Managers to Patients*

Type of Support Patients Receiving
Support
(n � 696)

Educate and increase awareness, n (%)
Mail clinician recommendation letter to patient 328 (47.1)
Mail activation card to patient 328 (47.1)
Mail screening test–specific educational material

to patient
313 (45.0)

Schedule, remind, and access advice, n (%)
Schedule screening appointments 148 (21.3)
Provide appointment reminders 208 (29.9)

Call patient 132 (19.0)
Send patient reminder letter 130 (18.7)

Schedule appointment with primary care provider 68 (9.8)
Give patient access advice 16 (2.3)

* All patients assigned to the intervention group are included in this intention-to-
treat analysis.
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cancer screening intervals, only 6 studies did both (16, 17,
39–42). Of these studies, all reported improved screening
rates; however, they only addressed mammography with or
without Papanicolaou testing, not colorectal cancer screen-
ing. Third, other needed preventive services, such as lipid
testing and smoking cessation counseling, could be incor-
porated into telephone support to increase its value and
efficiency. Fourth, a centrally based telephone intervention
could be integrated into care management infrastructures
that are already established in many managed care and
large group practice settings. Fifth, telephone care manage-
ment could focus on prevention exclusively, or it could be
integrated into established management programs for such
chronic illnesses as diabetes, asthma, and congestive heart
failure (21–23) to avoid the complexity and expense asso-
ciated with multiple care managers.

Certain strengths should be noted in this practical
clinical trial (43, 44). Study participants from 11 hetero-
geneous health centers had diverse backgrounds, including
a high proportion of ethnic minorities who lived in areas
with low household incomes. The setting of the commu-
nity and migrant health center provides a nationwide point
of access for many low-income women. The consent rate
was high, and few women were lost to follow-up. The
rigorous intention-to-treat analysis provides a conservative
estimate of the effectiveness of the intervention because
18% of women in this group received either an incomplete
intervention or were never reached by the care manager.
We provided each enrolled woman (regardless of group
assignment) with a brochure that promoted screening (26)
and offered her the opportunity to ask questions about it in
a subsequent telephone call; these strategies also support a
conservative estimate of the intervention’s effect compared
with typical care.

Study limitations should be noted. The study took
place in 1 city among women who frequently visit com-
munity and migrant health centers. The applicability of
these findings to women in other regions who are not en-
gaged in receiving primary care or who obtain care from
hospital clinics or private practice is unknown. Record re-
view as the source of outcome data may miss some screen-
ings. Finally, the long-term effect of the intervention is
unknown. Will women continue to need assistance from a
prevention care manager to obtain future screenings in a
timely fashion? Or will the effect of the intervention be
maintained over time, with patients securing screenings on
their own without further assistance? These questions
require further research.

The next steps are to focus on translation and sustain-
ability of this evidence-based intervention. Future chal-
lenges include the identification of real-world infrastruc-
tures that can provide a sustainable base for prevention care
management. The intervention needs further refinement to
increase its efficiency; perhaps call centers and administra-
tive claims data could be used to identify women who need
screening and to evaluate their adherence to recommenda-

tions. Furthermore, it is important to expand access to the
intervention to other underserved populations, such as
women who are not well engaged in primary care.
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Appendix Table. Outcome by Study Site*

Test Site Patients Up to Date at Follow-up, % Relative Risk
(95% CI)

Intervention
Group

Usual Care
Group

Mammography†
A 60.71 67.65 0.90 (0.69–1.17)
B 75.86 60.00 1.26 (1.02–1.56)
C 54.05 47.50 1.14 (0.73–1.77)
D 62.22 60.00 1.04 (0.74–1.46)
E 66.88 57.14 1.17 (0.98–1.40)
F 50.00 58.82 0.85 (0.47–1.54)
G 69.57 57.14 1.22 (0.77–1.93)
H 73.38 50.00 1.47 (1.22–1.76)
I 58.70 59.57 0.99 (0.70–1.38)
J 74.51 68.29 1.09 (0.84–1.42)
K 78.26 69.57 1.13 (0.80–1.59)

Papanicolaou testing‡
A 78.57 70.59 1.11 (0.91–1.37)
B 81.61 63.53 1.28 (1.06–1.55)
C 37.84 65.00 0.58 (0.36–0.93)
D 75.56 75.00 1.01 (0.79–1.29)
E 81.82 71.43 1.15 (1.01–1.30)
F 80.00 64.71 1.24 (0.82–1.87)
G 73.91 61.90 1.19 (0.79–1.81)
H 86.36 75.32 1.15 (1.03–1.28)
I 58.70 65.96 0.89 (0.65–1.22)
J 74.51 70.73 1.05 (0.82–1.36)
K 91.30 78.26 1.17 (0.91–1.50)

Colorectal cancer screening§
A 73.21 63.24 1.16 (0.91–1.47)
B 58.62 43.53 1.35 (1.00–1.82)
C 51.35 57.50 0.89 (0.59–1.35)
D 66.67 50.00 1.33 (0.92–1.94)
E 74.03 50.65 1.46 (1.22–1.75)
F 40.00 35.29 1.13 (0.49–2.62)
G 56.52 66.67 0.85 (0.53–1.36)
H 57.79 40.51 1.43 (1.13–1.80)
I 39.13 55.32 0.71 (0.45–1.10)
J 76.47 56.10 1.36 (1.00–1.86)
K 73.91 65.22 1.13 (0.77–1.67)

* This table lists outcomes by site along with estimates of crude and adjusted relative risk by study group for each type of cancer screening. No test of homogeneity is
statistically significant.
† Crude relative risk, 1.18 (CI, 1.08–1.28); Mantel–Haenszel combined model, 1.17 (1.08–1.27); test of homogeneity (Mantel–Haenszel)2 (10) � 13.180, P � 0.2138.
‡ Crude relative risk, 1.10 (1.04–1.17); Mantel–Haenszel combined model, 1.10 (1.04–1.17); test of homogeneity (Mantel–Haenszel)2 (10) � 13.432, P � 0.201.
§ Crude relative risk, 1.25 (1.14–1.38); Mantel–Haenszel combined model, 1.26 (1.14–1.38); test of homogeneity (Mantel–Haenszel)2 (10) � 16.971, P � 0.075.
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