"Department of Family Medicine
and Community Health, University
of Massachusetts Medical School,
Worcester, MA 01655, USA

*Department of Medicine,
University of Massachusetts
Medical School, Worcester, MA
01655, USA

*Department of Research, Reliant
Medical Group, Worcester, MA
01605, USA

“Center for Health Policy

and Research, University of
Massachusetts Medical School,
Worcester, MA 01545, USA

*Department of Medical
Spedialties, Reliant Medical Group,
Worcester, MA 01609, USA

Correspondence to: Roger
Luckmann, LuckmanR@ummhc.
org

Cite this as: 7BM2019;9:328-335
doi: 10.1093/tbm/iby031

© Society of Behavioral Medicine
2018. All rights reserved. For permis-
sions, please e-mail: journals.permis-
sions@oup.com.

page 328 to 335

A 4-year randomized trial comparing three outreach
interventions to promote screening mammograms

Roger Luckmann," Mary E. Costanza," Mary Jo White," Christine F. Frisard,” Milagros Rosal,”

Susan Sama,” Michelle R. Landry," Robert Yood”

Abstract

As population health has become a focus of health care payers
and providers, interest has grown in mail, phone, and other
forms of outreach for improving population rates of cancer
screening. Translational research is needed to compare the
effectiveness and cost of low- and high-intensity behavioral
outreach interventions for promoting cancer screening. The
purpose of the article is to compare the effectiveness in pro-
moting biannual mammograms of three interventions delivered
over 4 years to a primary care population with a high baseline
mammography adherence of 83.3%. We randomized women
aged 40-84 to reminder letter only (LO arm), letter + reminder
call (RC arm), and two letters + counseling call (CC arm)
involving tailored education and motivational interviewing.
Mammography adherence (21 mammogram in the previous

24 months) at four time points was determined from insurance
claims records. Over 4 years, 30,162 women were rand-
omized. At the end of 4 years, adherence was highest in the

RC arm (83.0%) compared with CC (80.8%) and LO (80.8%)
arms (p=.03). Only 23.5% of women in the CC arm were
reached and accepted full counseling. The incremental cost per
additional mammogram for RC arm women was $30.45 over
the LO arm cost. A simple reminder call can increase screening
mammogram adherence even when baseline adherence is high.
Some more complex behavioral interventions delivered by mail
and phone as in this study may be less effective, due to limited
participation of patients, a focus on ambivalence, lack of fol-
low-up, and other factors.

Keywords

Mammogram, Reminder system, Breast cancer,
Screening, Telephone counseling

INTRODUCTION

Most authorities now recommend screening mam-
mograms every 1-2 years for women aged 50-74 [1-4].
For women aged 40-49 at average risk for breast
cancer, recommendations are to start screening at
age 45 [4] or consider screening after a discussion of
benefits and harms [3, 4]. For women aged 75 and
older, recommendations are to stop screening [2] or
continue until life expectancy is <10 years [4] after a
discussion of benefits and harms [1, 3].

The Healthy People 2020 target for biannual mam-
mographic screening is 81.1% for women aged 50-74
[5]. In 2015, however, rates were 71.3% and 72.2%
for women aged 50-64 and 65-74 respectively. To

Implications

Practice: To increase adherence to cancer screen-
ing, a personalized reminder letter plus reminder
call may be cost-effective. Motivational interview-
ing-based telephone counseling and tailored
education should be avoided until research iden-
tifies approaches that are engaging and effective.

Policy: Reminder calls to increase cancer screen-
ing should be considered as potentially valuable
population health improvement measures and
explored in selected populations.

Research: Studies are needed to identify more
cost-effective ways of increasing adherence to
cancer screening than live reminder calls.

address suboptimal rates of breast and other cancer
screenings, health care payers and providers have
been reaching out through mail, phone, and other
means to patients due or coming due for screenings
[6], but the most costeffective approaches to out-
reach have not been definitively identified.

Studies of mammography reminder calls have
shown a 5-21 percentage points (pct pts) increase
in mammogram completion for a live or automated
call compared with a mailed reminder [7-11].
Thirteen studies of tailored telephone counseling,
mostly among women overdue for mammograms,
have shown gains in mammography completion
of 3-25 pct pts over a mailed reminder [12-25].
Research, then, has confirmed that telephone out-
reach can be more effective than mailed remind-
ers, but two key questions remain to be answered:
(i) How effective will these efforts be when deliv-
ered routinely for several years in large populations
with high baseline screening rates? and (ii) How do
mailed reminders, telephone reminders, and tai-
lored telephone counseling calls compare in effec-
tiveness and cost in these populations?

Taplin et al. [8] found no significant difference
between a reminder call and a counseling call in
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women unresponsive to a mailed mammography
reminder, but screening rates for both calls exceeded
the rate for mail alone. Fortuna et al. [10] compared
an autodialed reminder call, a live counseling call,
and a mailed reminder. The live call increased mam-
mography by 9.7 pct pts (p < .05) compared with
5 pct pts (p > .05) for the autodialed call.

We are not aware of any multiyear studies directly com-
paring reminder and counseling calls in large health care
systems. To address the two questions about outreach
calls, we undertook a 4-year randomized controlled trial
(RCT) in a large health care system in which women
had high baseline mammography rates. We compared
three methods for promoting biannual mammograms: a
mailed reminder, a reminder call with scheduling, and a
theory-based counseling call that included tailored edu-
cation, motivational interviewing (MI), and an offer to
schedule a mammogram. MI engages patients in explor-
ing barriers to and facilitators of behavior change [26]
and has outperformed advice giving for several behav-
iors [27-31]. We hypothesized that counseling would
outperform the other two interventions.

METHODS

Study description and design

This RCT was implemented from 2010 to 2014 at
the Fallon Clinic [later renamed Reliant Medical
Group (RMG)] which serves Worcester County
(population 785,000) in Massachusetts. During the
study period, 95 primary care providers (PCPs)
served adult RMG patients.

Study population and randomization

Eligibility criteria were (i) female gender, (ii) age
50-84 (Year 1) and age 40-84 in Years 2-4, (iii)
patient of an RMG PCP, (iv) member of Fallon
Community Health Plan [later renamed Fallon
Health (FH)] for 218 months, and (v) no bilateral mas-
tectomy. Eligible patients who declined the interven-
tions and patients excluded by PCPs did not receive
letters or calls, but were included in the intention to
treat (ITT) analyses. PCPs received lists of women
potentially eligible for the study and could exclude
patients for any reason. In supporting screening for
women aged 40-49 and 75-84, RMG PCPs were
following the American Cancer Society’s guideline
for breast cancer screening in place during the study
[32]. We determined eligibility and accrued patients
daily during the entire study period through auto-
mated review of RMG databases. Patients stayed in
the study until they no longer met eligibility criteria.
Accrued patients were randomized to three interven-
tions: letter only (LO arm), letter + a reminder call
(RC arm), or two letters + a counseling call (CC arm).

Interventions and fidelity

All women received the same initial reminder letter
at study entry if they had no mammogram in the last
18 months and none scheduled. The letter informed

women that there was no record of a mammogram
in the last 18 months and that RMG providers rec-
ommend mammograms every 1-2 years because
mammograms are the “best way to find breast
cancers that are very small and curable.” Women
were invited to call the study office to schedule a
mammogram. Additional reminder letters were sent
while a woman remained eligible for interventions
whenever no mammogram was completed in the
last 18 months and none was scheduled for a future
date. Women who had received a reminder letter,
had no mammogram within 12 months of the letter,
and none scheduled in the future received a booster
letter and intervention. A woman in the study for
4 years with a mammogram every 18 months
received no reminders, while one with no mammo-
grams received a reminder every 12 months.

Women in the RC arm were called 2 weeks after
the reminder letter was sent if no mammogram was
scheduled. The caller confirmed that the patient was
due for a mammogram and offered to schedule one.
Women in the CC arm received a second letter and
an educational booklet 2 weeks after the first letter
if no mammogram was scheduled and a counseling
call 1 week later if still no mammogram was sched-
uled. In both call arms up to five call attempts were
made at different times with two voicemail messages
requesting a call back “about a test that is coming
due.” Details of the content of the interventions are
summarized elsewhere [33].

The CC arm counseling protocol drew on the
Precaution Adoption Process Model [34] which clas-
sifies individuals by stage of readiness for screening,
allowing counseling to be tailored to five stages:
Unaware (never heard about mammograms), Decided
Against, Undecided, Planning, and Scheduled. Based on
the stage, counselors offered scripted, tailored edu-
cation to encourage on-time mammograms and/or
MI to (i) help women identify and enhance motiva-
tions to have a mammogram, (ii) highlight the dis-
crepancy between their values and nonadherence
to screening, and (iii) help women explore and
resolve ambivalence about mammography. Women
reporting logistical challenges to getting a mam-
mogram received barrier counseling. Counselors
could schedule a mammogram on the call when
a woman agreed to one following counseling. If a
woman declined to engage in counseling, she was
then offered the opportunity to schedule a mammo-
gram. The design of a computer-assisted telephone
interviewing system supporting the interventions,
the training of callers, and call monitoring for proto-
col fidelity are described elsewhere [33].

Study measures and outcomes

The primary outcome, measured at the end of

each study year, was the proportion of women

continuously enrolled in FH for 224 months with

a current RMG PCP who had an FH claim for 21
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mammogram during the last 24 months. Secondary
outcomes in the CC arm were patient engagement
in the full counseling protocol and change of stage
of readiness from Not Planning to Planning. We cal-
culated the relative decrease in nonadherence by
dividing the percentage point increase in adherence
by the baseline nonadherence proportion.

Statistical analyses

Data were analyzed using Stata LP, version 14.1
(College Station, TX). Relative frequencies for
subject characteristics were calculated for the ITT
analytic samples. Longitudinal mixed models,
accounting for within-patient correlation, assessed
the unadjusted between group differences in mam-
mography adherence from baseline to the end of the
last valid period. For women aged 40-49, the base-
line year was study Year 2. For women aged 75-84,
the last valid measurement year was Year 3 because
many older women left FH when FH discontinued
their Medicare Advantage Plan. Adjusted odds
ratios (OR) and 95% confidence intervals (CI) for
factors associated with mammography completion
were calculated using logistic regression models that
included selected potential confounders. Chi-square
statistics quantified differences in mammography
completion across arms.

Cost analyses

The cost per completed reminder call and counseling
call was based on the duration of a sample of calls and
related tasks and the estimated hourly wages for call-
ers. The incremental cost per additional woman up
to date with mammography in the RC arm over the
LO arm was calculated by equalizing the letter only
and reminder call denominators and adjusting the
number of women up to date and of completed calls
appropriately. The adjusted total cost for completed
calls was calculated in Years 2 and 3 for women aged
50-84 and Years 3 and 4 for women aged 40-49.
Total direct cost in the RC arm was then divided by
the adjusted number of additional women up to date.

Consent processes

Before enrollment women were sent a letter ask-
ing them to call a specified number to opt out of
interventions. Women in the CC arm were con-
sented for collecting counseling data. The FH/RMG
Institutional Review Board approved consent pro-
cesses and the study protocol.

RESULTS

Primary results

The similar distribution of subject characteristics
across the three arms (Table 1) confirms the effective-
ness of randomization. The numbers of women ini-
tially eligible, excluded from interventions by PCPs,
opting out, and receiving reminders are reported

elsewhere [33]. The majority of subjects were aged
50-74 and white with commercial or Medicare insur-
ance. The sample sizes in Fig. 1 vary across years
because we enrolled women continuously, and those
leaving FH or RMG became ineligible. From base-
line to the end of Year 1, adherence rose almost 3 pct
pts in all arms (Fig. 1). Subsequently, adherence in
the RC arm outpaced both the LO and CC arm
adherence. RC arm adherence was 2-3 pct pts higher
than LO arm adherence from Years 2-4 (p < .05 for
all years). At the end of 4 years, adherence was high-
estin the RC arm (83.0%) compared with CC (80.8%)
and LO (80.8%) arms (p = .03) adherence.

Women in the RC arm had the highest adher-
ence at the end of the last valid period for all ages
(Fig. 2). In Table 2, the difference in adherence dur-
ing the last valid study period between the RC and
LO arms, stratified by age, ranges from 1.2 to 4.0 pct
pts, and in all age groups is larger than the difference
in adherence between CC and LO arms. However,
the difference in adherence across arms was statisti-
cally significant only in the 50- to 74-year-old group
(p = .04). To adjust for differences in baseline adher-
ence across age and arms (Fig. 2), we calculated the
absolute change in adherence from baseline to the
end of the last valid period (Table 2). The change
is greatest in the RC arm, but statistically significant
only for women age 40-49 years. The logistic regres-
sion analysis in Table 3 compares all arms at the end
of Year 4 and shows a 16% relative greater adherence
in the RC arm over the LO arm. Adjusted ORs and
95% ClIs for Years 1, 2, and 3 comparing RC and LO
arms are 1.05 (0.95-1.16), 1.17 (1.05-1.29), and 1.15
(1.05-1.21) respectively and comparing CC and LO
arms are 1.01 (0.92-1.11), 1.04 (0.94-1.14), and 1.06
(0.97-1.16). The number of months in the study has
a positive association with the outcome.

Secondary results
The relative decrease in nonadherence in the RC arm
from baseline to the end of the last valid period was
16.6%, 21.1%, and 16.8% for the 40-49, 50-74, and 75-
to 84-year-old age groups respectively. Overall only
443 (23.5%) of 1,887 women in the CC arm receiving
a first reminder completed the counseling protocol
because of wrong numbers, nonresponse, and limited
interest in discussing mammograms. Only 20.5% of 156
women not planning a mammogram at the beginning
of counseling were moved to planning one after coun-
seling. A report of the response to letters, reminder
calls, and counseling calls is available elsewhere [33].
The cost for a reminder call that reached a patient
was $7.80 and for a counseling call $11.15, based on
an hourly wage of $17.62 for RC arm callers and
$24.51 for counselors. The incremental cost per add-
itional woman up to date at the end of the last valid
measurement year in the RC arm was $28.05 for
women aged 40-49, $33.16 for those aged 50-74,
and $34.39 for those aged 75-84.
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Table 1 | Characteristics of the subjects ever active in the study (218 months with Fallon Health and with RMG PCP) by arm and selected

characteristics
Study arms
Counseling call Reminder call Letter only
(n=10,054) (n=10,043) (n=10,063) Total (n=30,160)
Characteristics n (%) n (%) n (%) n (%)
Age
40-49 2,246 (22.3) 2,361 (23.5) 2,244 (22.3) 6,851 (22.7)
50-59 2,511 (25.0) 2,529 (25.2) 2,484 (24.7) 7,524 (24.9)
60-69 1,963 (19.5) 1,967 (19.6) 1,959 (19.5) 5,889 (19.5)
70-74 1,025 (10.2) 965 (9.6) 1,047 (10.4) 3,037 (10.1)
75-84 2,309 (23.0) 2,221 (22.1) 2,329 (23.1) 6,859 (22.7)
Race/ethnicity
White 7,355 (73.2) 7,340 (73.1) 7,416 (73.7) 22,111 (73.3)
Black or African American 176 (1.8) 212 (2.1) 200 (2) 588 (1.9)
Asian 175 (1.7) 152 (1.5) 164 (1.6) 491 (1.6)
American Indian/Alaskan native 91 (0.9) 82 (0.8) 82 (0.8) 255 (0.8)
Native Hawaiian/other Pacific Islander 3(0.0) 8(0.1) 6(0.1) 17 (0.1)
Other 31(0.3) 36 (0.4) 30(0.3) 97 (0.3)
Prefer not to answer or unknown 2,223 (22.1) 2,213 (22) 2,165 (21.5) 6,601 (21.9)
Insurance type
FH Commercial 5,931 (59.0) 6,035 (60.1) 6,000 (59.6) 17,966 (59.6)
FH Medicare 3,613 (35.9) 3,460 (34.5) 3,600 (35.8) 10,673 (35.4)
FH Medicaid 510(5.1) 548 (5.5) 463 (4.6) 1,521 (5.0)
Ever smoked
Yes 3,237 (32.2) 3,286 (32.7) 3,168 (31.5) 9,691 (32.1)
No 3,489 (34.7) 3,465 (34.5) 3,564 (35.4) 10,518 (34.9)
Unknown 3,328 (33.1) 3,292 (32.8) 3,331 (33.1) 9,951 (33.0)
Had a mammogram in 24 months prior to study entry
No 3,076 (30.6) 3,043 (30.3) 3,047 (30.3) 9,166 (30.4)
Yes 6,978 (69.4) 7,000 (69.7) 7,016 (69.7) 20,994 (69.6)

RMG Reliant Medical Group; PCP primary care provier

DISCUSSION AND CONCLUSION

Discussion
A key objective of this study was to compare
the effectiveness of theory-based, scripted, and

computer-supported telephone counseling to a
reminder call for promoting mammography when
the interventions are delivered repeatedly in a
population with a high mammography rate. We

.84
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Proportion with Mammogram Within 24 Months

78

Basleline Yeellr 1 Yez'ar 2 Yeér 3 Yez'ar 4

Timepoint
Counselor Call (CC) — —— Reminder Call (RC)
----------- Letter Only (LO) ——— 95% CI

Fig 1| Proportion of all active subjects with 24 months Fallon Health (FH) enrollment and a mammogram in the last 24 months by time
point and study arm (baseline: n= 14,707; Year 1: n=17,824; Year 2: n=17,402; Year 3: n=17,543; Year 4: n=10,301). Error bars
represent 95% confidence intervals.
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Fig 2| Comparison of the percent of women with a mammogram in the last 24 months at baseline and at the end of the last valid study
period by age and arm. For age 40-49, baseline is end of Year 1, last valid period is Year 4. For age 50-74, baseline is Year O, last valid
period is Year 4. For age 75-84, baseline is Year O, last valid period is Year 3. LO letter only arm; RC reminder call arm; CC counseling call

arm.

found that reminder calls were more effective than
counseling calls and letters alone in all age groups
from Years 2-4, although not all differences were
statistically significant. At the end of the study, the
40-49-year-old group had the largest difference
between the RC and LO arms (4.0 pct pts, p = .05)
and those aged 50-74 the least (1.2 pct pts, p = .04).
The relative decrease in nonadherence during the
study ranged from 16.6% to 21.1% across age groups
in the RC arm. The lower adherence in the 40-49
and 75-84-year-old groups was expected, given that
some authorities presented screening mammogra-
phy for these age groups as an option to be consid-
ered and not as a service recommended for all [1-4].

Most studies of interventions to promote mam-
mography have enrolled only women overdue
for a mammogram and have measured outcomes
<12 months from interventions. Three studies com-
pared areminder call following a mailed reminder to
a mailed reminder with follow-up of 3.5-12 months
[7-9]. Mammography rates ranged from 51.8% to
64.3% in the call groups and were higher than in
the mail groups by 9-21 pct pts. An autodialed

reminder call following a mailed reminder yielded
a 22.8% mammography rate, 5 pct pts greater than
for a mailed reminder [10]. An autodialed call alone
compared with a mailed reminder in women with
a prior mammogram achieved a mammography
rate of 4.5 pct pts over a mailed reminder (76.3%
vs. 71.8%) [11]. In seven studies, a reminder letter
followed by a counseling call was compared with
a mailed reminder with follow-up of 3-12 months.
In the call groups, mammography rates ranged
from 7.8% to 49.2% (2-24 pct pts higher than for
mail only) [10, 13-17]. The variation in outcomes
across these studies may be due to variation in
duration of follow-up, age, education, socioeco-
nomic status, prior mammogram experience, and
mammography rate in the source population. But
given that mammography rates for all types of calls
were 2-24 pct pts higher than for mail only in 12
studies (median +13 pct pts), it is reasonable to
conclude that calling women overdue for a mam-
mogram usually will increase mammography use.
The Community Preventive Services Task Force
has reported that multicomponent interventions

Table 2 | Comparison of mammography adherence across arms at end of last valid period and change in mammography adherence from

baseline to end of last valid period by arm and age

Absolute difference in mammography adherence

percentage between call arms and LO arm at end

of last valid period

Absolute change in adherence percentage from
baseline to end of last valid period

Age LO RC CcC p Value LO RC CcC p Value
40-49° Ref. +4.0 +3.4 0.05 -13 +4.0 +1.5 0.03
50-74" Ref. +1.2 -1.6 0.04 +1.6 +3.3 +1.1 0.69
75-84¢ Ref. +3.3 +1.1 0.10 +2.1 +4.3 +2.1 0.43

CC counseling call arm; LO letter only arm; RC reminder call arm.
“Baseline is end of Year 1, last valid period is Year 4.
"Baseline is Year O, last valid period is Year 4.

“Baseline is Year 0O, last valid period is Year 3.
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Table 3 | Unadjusted and logistic regression adjusted associations
of subject characteristics and intervention arms with mammography
adherence at the end of Year 4

0dds ratio
Characteristics Unadjusted  Adjusted 95% CI°
Study arm
CCvs. LO 1.01 1.00 0.88-1.13
RCvs. LO 1.16 1.16 1.02-1.31
Age
40-49 vs. 50-74 0.61 0.75 0.66-0.85
75-84vs.50-74 0.34 0.34 0.28-0.42
Insurance
FH Medicaid vs. FH 0.58 0.67 0.44-1.01
Commercial
FH Medicare vs. FH 0.63 0.90 0.75-1.08
Commercial
Months in study
12-23vs.0-11 2.57 2.48 1.95-3.15,
24-35vs.0-11 2.75 2.71 2.14-3.43
36-48vs.0-11 3.54 3.67 3.00-4.50

CC counseling call arm; CI confidence interval; #H Fallon Health; L0 letter only arm;
RCreminder call arm.

*For adjusted odds ratio.

increased mammography by a median of 6.2 pct pts
compared with controls. Multicomponent interven-
tions included two or more interventions aimed at
increasing (i) patient demand, (ii) provider delivery,
and)/or (iii) access to screening [35].

Comparison of our effect sizes with those of other
studies of telephone counseling or reminding is
complicated by our use of a population-based out-
come with a 2-year window rather than an outcome
based on follow-up of only women overdue for a
mammogram at baseline. We can estimate an out-
come measure comparing the RC and LO arms that
is comparable with that used in these other studies
if we take as the denominator the proportion of
women nonadherent in the LO arm at the end of
Year 4 (.192) and as the numerator the difference
between RC and LO arm adherence (.025). The
estimated outcome of 13 pct pts is the same as the
median outcome in the 12 studies reported above.
The outcome represents the difference in adherence
between a virtual cohort of women in the LO arm
with 0% adherent after 2 years and a cohort in the
RC arm with adherence of 13%.

Only two studies have reported population out-
comes for mail + telephone counseling compared
with mailed reminders in large health plans [18,
24]. Costanza et al. reported a gain of 2 pct pts in
repeat mammography adherence (22 mammograms
in a 4-year period) for a counseling call following a
reminder mailing compared with a mailed reminder.
Luckmann et al. reported percentage point gains in
mammography in a 12-month period of 3.1 and 4.9
points in two health plan populations when a coun-
seling call was added to a mailed reminder. These

gains for counseling calls are similar to the RC
arm effect sizes we found, providing further support
for the occlusion that reminder calls may be at least
as effective as counseling calls.

Contrary to our main hypothesis, women of
all ages in the CC arm had lower adherence in
the last valid study period than women in the RC
arm. The only other study directly comparing a
live counseling call to a reminder call for women
unresponsive to a mailing also showed no signifi-
cant differences in mammography 12 months after
the interventions in women overdue for screening
(49.8% for counseling, 51.8% for reminder, hazard
ratio = 0.97; 95% CI = 0.8-1.2) compared with
35.4% in the mail only group [8]. The counseling
protocol included MI, as did our protocol. The
study reported by Fortuna et al. allows an indirect
comparison of an autodialed reminder call and a
live counseling call and shows a 4.7 pct pts gain for
the live over the autodialed call, possibly explained
by access to immediate mammogram scheduling on
the live call [10].

There are several possible explanations for the
ineffectiveness of the CC arm intervention in our
study. First, only 23.5% of women in the CC arm
received the full counseling intervention in the
first round of calls because many women were not
reached or declined an invitation to discuss mam-
mograms. Others have reported that women asked
to address mammography during a clinic visit
have declined to engage with providers [36]. The
reminder callers in our study, on the other hand,
had a simple, brief message, uncluttered by a pos-
sibly distracting invitation to discuss mammograms.
Opening a call with an invitation to schedule a mam-
mogram may be as or more effective than asking for
permission to discuss breast cancer screening, being
turned down, and then offering to schedule a mam-
mogram. In other studies of telephone counseling,
it is likely that counselors did not ask permission to
begin counseling, and it is possible they may have
drawn more women into a discussion of mammo-
grams than our counselors did. Another reason for
failure of the CC intervention among women who
did receive full counseling is that a single MI ses-
sion may have been insufficient to influence them.
Studies of MI show a dose-response relationship
between the number of MI sessions and outcomes
[37, 38]. For recommended preventive measures,
exploring ambivalence, a mainstay of many MI pro-
tocols, may reduce motivation [38]. Presenting infor-
mation in didactic formats as in the CC arm print
materials may have contributed to counter-arguing
[39], and information about the risk of breast can-
cer could have elicited uncomfortable emotions that
reduced motivation to pursue a mammogram.

The duration of time in the study was strongly
associated with mammography adherence in all
arms. This suggests that for women in the study for
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2 years or longer, mammography rates increased
over time. We are exploring this in an analysis lim-
ited to women remaining in the study for 4 years.
Other studies have demonstrated that telephone
reminders or counseling can increase repeated
mammogram use over a period of years [11, 24].
The increase in adherence during Year 1 in all arms
(Fig. 1) could reflect the change in mailed reminders
for the 50- to 74-year-old women to our letter, signed
by a woman’s PCP and sent 18 months after their
last mammogram, from an FH letter not keyed to an
upcoming mammogram due date nor signed by the
PCP. For 40-49 and 75-84-year-old women, their
first experience with any mammography reminder
letter came in this study. Other studies have shown
that tailored letters, often from a PCP, are more
effective than generic letters [40].

Cost of the RC intervention

In two studies comparing mailed reminders + coun-
seling calls to usual care, the call groups had mam-
mography rates of 17 and 41 pct pts over usual care
at incremental costs of $125 per mammogram [41]
and $0.78 per 1 pct pt increase in mammography
[25]. Both studies included some costs which we
did not (e.g., computer programming). Differences
in study design and methods preclude a direct com-
parison with our finding of an additional $28-$34
per woman up to date in the RC arm compared with
the LO arm.

Limitations

The main limitations of this study are the socioec-
onomic and racial/ethnic homogeneity of the pop-
ulation, the high baseline adherence rates, and our
inability, due to budget constraints, to interview
women who refused counseling or calls. Future stud-
ies should include more diverse populations with
adherence rates more representative of the gen-
eral population and should plan to gather data on
women refusing counseling or calls.

Conclusions

In populations with high mammography utilization,
some women may need and respond to a reminder
call to adhere to screening recommendations.
The result may be a small but possibly cost-effec-
tive increase in adherence over a reminder letter.
Providing a second letter and educational materials
before a call that includes tailored education and
counseling may not substantially increase mammog-
raphy adherence, possibly because most women do
not engage in counseling, and counseling including
MI may have limited effectiveness. Women aged
40-49 and 75-84 should be engaged in a shared
decision-making discussion about breast cancer
screening before being encouraged to schedule a
mammogram.
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