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Abstract
Background—Effective interventions are needed for women long overdue for screening
mammography.

Purpose—To pilot test an intervention for motivating overdue women to receive a mammogram.

Methods—Subjects age 45–79 without a mammogram in >=27 months and enrolled in study
practices were identified from claims data. The intervention included a mailed, educational booklet,
computer-assisted barrier-specific tailored counseling and motivational interviewing and facilitated,
short-interval mammography scheduling.

Results—Of 127 eligible women, 45 (35.4%) agreed to counseling and data collection. Most were
>=3 years overdue. Twenty-six (57.8%) of counseled women got a mammogram within 12 months.
Thirty-one (72.1%) of 43 counseled women moved >=1 stage closer to screening, based on a modified
Precaution Adoption Process Model.

Conclusion—It is feasible to reach and counsel women who are long overdue for a mammogram
and to advance their stage of adoption. The intervention should be formally evaluated in a prospective
trial comparing it to control or to proven interventions.
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Introduction
Receipt of a screening mammogram every 1–2 years has been shown to reduce breast cancer
mortality (1,2). But at any given time about 15 million women aged 50–74 in the United States
are overdue for a mammogram (3–5). Breen et al. (6) have reported a significant drop in the
percent of women up to date with screening from 78.6% to 71.8% between 2000 and 2005.
The fall has been most pronounced among women with higher incomes, private insurance and
a usual source of care (6). For some women access to mammography is a critical barrier to
regular screening, but for the majority women in the United States a host of other correlates of
nonadherence likely affect utilization: failure of providers to recommend mammograms (7,
8), limited knowledge, low perceived vulnerability, and several psychological factors (9–12).
Mailed and telephone reminders, face to face and telephone counseling have been shown to
modestly improve mammography utilization (13), Although combined mail and telephone
interventions have shown promise (14), research has not yet identified the optimum, most cost
effective approach, or a counseling model that is effective among women who may have
significant resistance to mammography.
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We report the results of a pilot study of stage-based, tailored, computer-assisted telephone
counseling intervention to promote screening among women long overdue for a mammogram
and especially for those who might be resistant to screening. The intervention was enhanced
with print materials, motivational interviewing, and facilitated scheduling so we could measure
the effectiveness of a maximally intensive intervention in this challenging population.

Method
The study was approved by the University of Massachusetts Medical School Human Subjects
Committee and was conducted between 2003–2006 in UMass Memorial Health Care
(UMMHC) primary care practices in central Massachusetts. We used claims data from a large
statewide health plan to identify 325 women aged 45–79 cared for by UMMHC primary care
providers (PCPs) who had no claim for a mammogram within the prior 27 months. Eighty-four
community-based PCPs with >=5 eligible patients and university-based PCPs with >=2 eligible
patients were contacted. Fifty-seven (67.9%) agreed to participate, were sent a list of eligible
women, and were asked to exclude those with a history of breast cancer and those for whom
they did not recommend screening mammograms (e.g. because of limited life expectancy). All
subjects had health insurance that covered screening mammograms.

Theoretical Basis of the Intervention
The Precaution Adoption Process Model (PAPM) (15) and the Transtheoretical Model (TTM)
(16) are stage-based theories with roots in social learning theory and the health belief model.
Both assert that the adoption of a health behavior proceeds through distinct stages. The PAPM
stages are: 1) Unaware (never heard of the risk/screening test), 2) Unengaged (aware of and
acknowledges others’ risks), 3) Undecided/Deciding (acknowledges personal risk and is
deciding), 4) Decided No, 5) Decided Yes/Planning, 6) Acting (adopts the behavior), and 7)
Maintenance (repeats the behavior). The TTM combines the PAPM stages 1–4 into a single
stage (precontemplation). We have found that the greater specificity of the PAPM facilitates
more precise tailoring of counseling to precontemplators, so we used it in developing our
intervention.

Based on findings from focus groups we conducted with women overdue for mammograms,
we created sub-classifications for women in PAPM Stages 4, and 5 (17). We classified women
in Stage 4 (Decided No) as either Stage 4a (Definite No: would never get a mammogram) or
Stage 4b (Qualified No: would consider getting a mammogram if their perceived risk
increased). We created 3 subgroups within Stage 5 (Decided Yes/Planning): Stage 5a (Decided
Yes: plan to get mammograms at greater than 2 year intervals and/or no plans to get one in the
next 3 months); Stage 5b (Decided Yes: plan to get a mammogram in next 3 months but
unwilling to commit to a specific date) and Stage 5c (Decided Yes: ready to schedule a
mammogram) (17). We used this revised staging in the counseling protocol for this study.

Procedures
Developing the Intervention—We used a computer-assisted telephone interviewing
(CATI) technique to maximize fidelity to the counseling protocol. The technique involves: 1)
prompting the interviewer with the text of statements and queries on a computer screen, 2)
interviewer entry of the subject’s responses into the computer and 3) display of the next
appropriate screen based on an algorithm.

To address the resistance to screening we anticipated among women long overdue for a
mammogram, we added a motivational interviewing (MI) component. Developed by addiction
specialists seeking to change behaviors in individuals with alcoholism (18), MI has been
adapted for use with smoking, drug abuse, diabetes management, diet, exercise and other health
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related behaviors (19–21). MI is a patient-centered counseling approach that emphasizes a
collaborative relationship between patient and counselor and exploration of concerns, of
ambivalence and of reasons and resources for change, as well as building self-efficacy while
attempting to minimize resistance. We used MI principles (18) to develop counseling modules
that focused on exploration of the importance the subject attaches to screening, assessment of
a woman’s confidence in her ability to get a mammogram, and on the concerns of women who
had decided against screening or were undecided. The counseling script and protocol were also
informed by a barrier-specific counseling script that we had used in a previous mammography
screening study (22), and our previous work on a colon cancer counseling CATI system (23).
A simplified CATI algorithm for women in Stage 3 (Undecided/Deciding) is shown in Figure
1.

Others have demonstrated that printed materials can augment the effect of a counseling call
(24). We developed and pre-tested a booklet with sections on the nature of breast cancer, breast
cancer risk, screening guidelines, mammograms and several graphics, one illustrating the size
of cancers detectable by mammography compared to the much larger size usually identified
by clinical breast exam. Women received the booklet before the call, and counselors referenced
it during the call. Others have shown that scheduling a mammogram during a counseling call
improves the likelihood of completion (25) so counselors were prepared to facilitate
scheduling. Because wait time can influence completion rate, we arranged to have
appointments available within 2 weeks rather than the usual wait times of 3 to 6 months.

Intervention Implementation—All provider-approved women were sent a letter signed by
their PCP explaining the study, recommending a mammogram, and encouraging participation
in the study. One week after a letter was sent the study assistant called the recipient, confirmed
eligibility, obtained consent, administered a baseline survey, made an appointment for the
woman to talk with the counselor and sent the mammography booklet. Up to 10 call attempts
were made. Subsequently, because getting women to answer the initial call was time-
consuming, we condensed the eligibility, consent and baseline survey call and the counseling
call into one call.

Outcome Measures
Using our amended PAPM staging, the counselor staged women at the beginning of the
counseling call and at the end. Receipt of a mammogram within 12 months of the first attempt
to reach the patient was determined based on claims data from the HMO. Change in stage and
receipt of a mammogram were the primary outcomes.

Statistical Analysis
For all eligible women receipt of a mammogram was compared by counseled status. Fisher’s
exact test was used to statistically test differences in the distribution of characteristics across
stages, in the proportions of women receiving mammograms and in rates of counseling and
mammography across PCPs. Ninety-five percent confidence intervals were calculated without
continuity correction using the VassarStats statistics calculator (26), which is based on the
procedure outlined by E. B. Wilson (27).

Results
Sample Selection and Characteristics

Figure 2 shows the exclusions, failures to contact patients, and the refusals that led to a final
counseled sample of 45 patients with complete data. These 45 counseled women were
distributed relatively evenly across providers with eligible patients. The association between
PCP and percent of eligible patients counseled was statistically insignificant (p=0.247).
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Selected characteristics of the 45 counseled women included age: 24.4% were aged 45–49,
28.9% were aged 50–59 and 46.6% were 60 and older. Time since last mammogram varied
from 35 to > 60 months: 20% of the women had had a mammogram between 35 and 47 months,
6.7% between 48–59 months and 62.2% had not had a mammogram for 60 or more months.
There were 11.1% who had never had a mammogram. Regarding education level, 9.3% of
them reported less than a high school education, 30.2% no education beyond high school,
20.9% some college, and 39.6% a college or post-graduate degree. Of those who had received
a mammogram (n=40), 55% reported that they usually tried to get a mammogram every 2 years
while 20% endorsed an interval of 3–5 years and the rest (25%) reported getting a mammogram
only if they had a breast problem or when recommended by their physician. Most (67.4%)
reported that they got regular medical check-ups. The annual household income ranged from
less than $25,000 (12.9%) to greater than $65,000 (41.6%), with the rest (46.2%) reporting
incomes from $25,000–64,999.

Outcomes
At the beginning of the call, 13 women (28.9%) were in Stages 2–4 (Not Planning), with 5
decided against screening (Stage 4) and 7 undecided (Stage 3). 32 (71.1%) of the women were
in Stage 5 (Decided Yes/Planning) with 7 planning in >3 months (Stage 5a) 13 planning within
3 months (Stage 5b) and 2 already scheduled for a mammogram (Stage 5c). Those not planning
a mammogram were more likely to be 60 years old or older compared to those planning (69.2%
vs. 36.7%, p=.066). Those not planning were also more likely to have limited education (less
than high school) (23.1% vs. 3.5% p=.063), and to have never had a mammogram (23.1% vs.
6.7%, p=.153).

At the end of the counseling call, 72%, (95% CI 57.3, 83.3) of the 43 women with no
mammogram scheduled at the beginning moved at least one stage higher in the direction of
getting a mammogram. 60% (95% CI 45.6, 73.6) of these 43 women scheduled a mammogram
and 16.7% (95% CI 13.2, 37.8) more stated a desire to get a mammogram. Of the 13 women
not planning a mammogram at the beginning of the call, 7 ((53.9% (95% CI 29.2, 76.8)) moved
at least one stage higher towards getting a mammogram, with 3 scheduling a mammogram and
another 3 stating the intention to get one.

Regarding mammography completion, of the 32 women planning a mammogram at the
beginning of the call, 56.3% (95% CI 37.9, 73.2) received a mammogram. Of the 13 women
not planning at the beginning of the call, 38.5% (95% CI 15.1, 67.7) got a mammogram. 23
women were contacted who did not have a mammogram scheduled but refused counseling.
Only 2 (8.7%) got a mammogram. Of the 44 women who could not be contacted, 20.5% got
a mammogram. Table 1 shows the proportion of women counseled who eventually received a
mammogram by their stage at the end of the call. Mammogram completion was assessed at 12
months following the call. Of the 38 women who “Decided Yes” at the end of the call, 60.5%
received a mammogram. Of the entire counseled group, 26 ((57.8% (95% CI 43.3, 72.0)) got
a mammogram while of the 80 women who appeared eligible but did not receive counseling,
only 21.3% received a mammogram (57.8% vs. 21.3%, p<.001). Overall 43 (34.4%) of the
125 eligible women with data received a mammogram over the 12-month follow-up period.

For 6 of 16 PCPs with counseled patients, all patients counseled received a mammogram. None
of the counseled patients of 2 PCPs received a mammogram while for the rest of the PCPs with
counseled patients the proportion receiving a mammogram ranged from 33–75%. The
association between PCP and proportion of counseled women receiving a mammogram was
statistically significant (p=0.048). Women who did not receive counseling were distributed
relatively evenly across the PCPs with subjects per PCP ranging from 2 to 8. Mammography
rates among those not counseled did not differ significantly by PCP (p=0.189)
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Practice Implications
36% of eligible women in this pilot study were reachable and agreeable to counseling, a
response rate high enough to make further study of the intervention potentially worthwhile.
Most of the counseled women (71.1%), were planning on getting a mammogram “sometime”,
but only 2 had already scheduled one, and 13 (40.6%) had no near term date in mind. However
63% of eligible women avoided counseling, by not responding to phone messages, or by
refusing participation when contacted. For women who never responded to calls, we cannot
be sure about the reasons for nonresponse. Reasons could include failure to receive a voice
mail or to remember to return the call as well as explicit avoidance of counseling. We do know
that nonresponders had a low follow-up mammography rate (21%), suggesting that they are
on the whole reluctant to receive mammograms. Women without a scheduled mammogram
who were successfully contacted but refused counseling had a particularly low rate of
mammography (9%), suggesting that direct refusal of counseling is a strong marker for
resistance to obtaining mammograms. It is difficult to envision a telephone intervention that
would be effective for nonresponders and those refusing counseling, although in-person
counseling in the context of an office visit could be an option worth exploring.

Of the counseled women planning but not scheduled, 76.7% went on to schedule a
mammogram by the end of counseling and of these 79% completed the mammogram. Fourteen
of the 26 (53.8%) mammograms completed by counseled women occurred within 4 weeks.
The modest success of this short interval scheduling for some counseled women provides some
of the strongest evidence that our intervention may reduce the time to next mammogram,
because only women in this study could schedule a mammogram within 4 weeks, compared
to 4 months or longer for others. However, without a true control group we could not directly
measure the reduction in time to mammogram attributable to the intervention or determine if
it is clinically meaningful.

Of the women who at the end of the call said they were “planning” but refused to schedule,
only 20% got a mammogram. This suggests that stated intention when not coupled with
scheduling belies an underlying ambivalence or persistent procrastination. It remains to be seen
if any kind of intervention can be effective in this group but further study of this group is
warranted. While only 13 women who received counseling were “not planning” at the start of
counseling, these women were key targets of the study. Two of the 13 reported a decision to
never get a mammogram, and 1 of these moved to the deciding stage. Of the other 11 women,
6 moved to “planning”, 3 scheduled one, and 5 received a mammogram. Despite the small
sample size, our findings suggest that some women explicitly ambivalent about and/or resistant
to mammography can be engaged by telephone counseling and moved to accept
mammography. All women, counseled or not, who scheduled a mammogram had about the
same rate of completing it, (79% for counseled women vs. 83% for those not counseled). This
suggests that making the commitment to be screened strongly predicts completion.

Given the association between PCP and proportion of counseled women receiving a
mammogram, it is conceivable that there could be an interaction between the effect of
counseling and PCP. That is, counseling might be more effective among patients of some PCPs,
possibly because the PCP is more supportive of mammography or because the PCP attracts
women more likely to respond to counseling. However, it does not appear that a particular PCP
behavior is required for counseling to have an impact, since counseled women who received
a mammogram could be found in 15 of 17 PCPs with counseled subjects in their practices.

This intervention has not been yet been evaluated in a prospective randomized intention-to-
treat study. Nonetheless, health systems may wish to implement it in some way. For example,
a cost-effective stepwise outreach strategy could cull those not resistant to screening from those
more reluctant or resistant and needing more attention. Some of those who were long overdue
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could undoubtedly be moved to mammography completion by simpler interventions such as
a reminder letter or a reminder call that included scheduling possibilities. The complex
counseling intervention described in this pilot study could then be saved for the non-responders.
This type of outreach system (reminders followed by counseling) could be adopted and
maintained as a centralized service provided to multiple primary care practices linked through
information systems. The most likely early adopters of this type of service would be large
integrated health care networks (IHN). Financial support for the service could come from
several sources: revenue generated by additional mammograms and follow-up studies and from
incentive payments from managed care organizations (MCO) for high levels of patient
compliance with mammography. We are currently implementing a centralized mammography
reminder and counseling system in an IHN that serves 34,000 women age 40 and older and
will be working with IHN leadership and MCOs to develop a strategy for ongoing financial
support of the system.

Study Limitations and Strengths
The comparisons between mammography outcomes among the counseled and not counseled
groups must be interpreted cautiously because this is a non-randomized small pilot study.
Women who can be contacted and agree to counseling are different from those who cannot be
contacted or refuse counseling. However, we did exclude the possibility that there was
clustering of patients who were seen by the same provider, that is, that patients of one provider
were more (or less) likely to be counseled or to get mammograms than patients of another
provider. This is key as PCP recommendation is a known predictor of patient behavior and
mammography adherence. Nonetheless, we cannot conclude that the relatively high
mammography rate in the counseled women was due to counseling. The study sample was
small and included a homogenous group of women, mostly middle class and Caucasian, so the
findings suffer from statistical imprecision and may not be generalizable to women from other
racial/ethnic groups or socioeconomic strata.

Strengths of the study include the initial identification of only those women with mammogram
coverage from their health insurance and who had received a recommendation from their PCP
to get a mammogram. Another strength is the selection of a sample reasonably representative
of middle class white women in the health care network studied. While it is possible there are
important differences between women in Central Massachusetts and other parts of the country
it seems reasonable to cautiously generalize our findings to white, middle class, insured
American women long overdue for a mammogram.

Conclusions
It is feasible to deliver a complex telephone counseling intervention to a substantial number
of women who are long overdue for a mammogram, although many women will likely
passively or actively refuse this type of intervention. It is probable that the intervention will
reduce the time to next mammogram for some of those counseled, but further study is needed
to confirm this finding and to determine if it is clinically meaningful. To advance the goal of
identifying the most cost-effective means of reducing time to next mammogram among
overdue women, a large randomized trial is needed that compares the effectiveness of our
enhanced intervention to selected less intense, less costly, and less complex interventions (e.g.
a simple reminder and scheduling calls, with/without short-interval scheduling) and to controls.
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Figure 1. CATI algorithm for stage 3 women: undecided/deciding*
MI = motivational interviewing
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Figure 2.
Flow diagram of subject eligibility, PCP approval, participation and counseling
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Table 1
Distribution of Subjects by Revised PAPM Stage at End of Counseling Call And Percent Receiving a Mammogram

Received Mammogram

Stage Number Stage Name
Stage at End of

Call n (%) (%) 95% CI

3 Deciding/Undecided 6 (13.3) 3/6 (50) 18.8, 81.2

4a Decided No (Never) 1 (2.2) 0/1 (0) 0, 79.4

4b Decided No (Not now) 0 -- --

5a Decided Yes (Not within 3mo.) 0 -- --

5b Decided Yes (Within 3 mo. but No
Specific Date)

10 (22.2) 2/10 (20) 5.7, 51.1

5c Decided Yes (Specific Date and
Scheduled)

28 (62.2) 21/28 (75.0) 56.6, 88.6

Total 45 (100) 26/45 (57.8) 43.3, 72.0
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