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Synopsis...............oooininnn.. ceenas cee

Mammography use decreases with age although
the risk of breast cancer increases with age. Medi-
care now provides biennial coverage for screening
mammography. This study was designed to simu-
late the Medicare condition by subsidizing mammo-

graphy among women in eight retirement commu-
nities in the metropolitan Philadelphia area. The
study also measured the impact of health education
interventions and the presence of a mobile mam-
mography van on increased use of mammography.

Retirement communities were assigned randomly
to the control (cost subsidy alone) or experimental
group (cost subsidy, mammography van, and tai-
lored heaith education interventions). A total of
412 women ages 65 and older who had not had
mammograms in the previous year were surveyed at
baseline and 3 months later. Analytic techniques
reflected the cluster nature of the randomization.
Women in the experimental group were signifi-
cantly more likely than the control group women to
have obtained mammograms. Forty-five percent of
the experimental group women compared with 12
percent of the control group women subsequently
had mammograms in the 3 months after the
baseline interview (P<.001).

Logistic regression analysis for mammography
use indicated an odds ratio of 6.1 associated with
being in the experimental group. For women in the
experimental group, a separate logistic regression
for mammography use showed an odds ratio of 7.8
associated with attendance at the educational pre-
sentation. The results suggest that Medicare cover-
age alone will not increase mammography use
sufficiently to achieve year 2000 objectives. How-
ever, the addition of access enhancing and health
education interventions boosts utilization dramati-
cally.

THE AGING of the U.S. society is now the
dominant demographic phenomenon characterizing
our time (7). The rapid increase in the proportion
of older adults has important implications for both
the incidence and prevalence of cancer, because
cancer is primarily a disease of aging. Age is the
most consistent and strongest predictor of risk for
cancer and for death from cancer.

Americans ages 65 and older are 10 times more
likely to develop cancer than those under age 65.
Nearly 60 percent of all cancers occur in older
adults, and 50 percent of breast cancers occur in
women older than 65 (2). The incidence of breast
cancer increases markedly with age, from 111 per
100,000 at age 40 to 270 per 100,000 at age 65 and
310 per 100,000 at age 75 (3). The growth in the
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population of women older than 65 and their
greater likelihood of developing breast cancer
makes this disease of vital public health and clinical
significance.

A number of international studies have shown
that screening programs that include regular mam-
mograms can reduce mortality from breast cancer
by as much as 40 percent in women ages 50 and
older (4,5). Although the numbers of women at the
older ages in these studies are relatively small, most
organizations, including the American Cancer Soci-
ety and the National Cancer Institute, recommend
annual mammograms and clinical breast examina-
tions for women until at least age 75; after that, as
Weinberger and colleagues (6) have observed, there
has been little agreement in recommendations or
practice. The recent year 2000 objectives identified
women older than 70 as a special target because of
their lower use of breast screening (7).

Screening for breast cancer decreases after about
age 65 (8-12). The 1987 National Health Interview
Survey indicated that 44 percent of women 50-59
compared with 31 percent of women 70-79 and 19
percent of women 80 and older report ever having
had mammograms (8). Overall, 38 percent of

women older than 60 reported having had mammo-

grams. In the 1990 Mammography Attitudes and
Usage Study it was found that while 65 percent of
U.S. women reported ever having had mammo-
grams, less than 30 percent of women 60-69 and
fewer than 20 percent of women ages 70 and older
are following mammography guidelines (I3).
Among older women, use rates are particularly low
for single or widowed women, those with less than
a high school education, and those with household
incomes less than $25,000 (8).

A number of knowledge and belief barriers to
breast cancer screening have been reported for
older women. These include never having heard of
mammograms, not knowing they should have one,
not having a physician’s recommendation, and
believing that mammograms are not needed in the
absence of symptoms or problems (8). Moreover,
data from a study of physicians show that they
report screening older women less often than
younger women (6). The 1990 amendments to the
Medicare legislation provide biennial coverage for
screening mammograms among women covered by
the Medicare Program. However, the evidence
suggests that unless other steps are taken to in-
crease use, the removal of the cost barrier alone
will not be sufficient to increase use of mammogra-
phy among older women (14, 15).

A study was conducted before the changes in
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Medicare coverage to assess the impact of a mobile
mammography unit in conjunction with health
education interventions on use of screening among
residents of retirement communities. The study was
designed to simulate the new Medicare benefit by
subsidizing payment (requiring only a $10 copay-
ment) for both the experimental and control
groups. Participating radiologists agreed to per-
form the mammograms for $50 each. Following
national guidelines for women ages 50-75, women
were defined as eligible for a mammogram if they
had not been screened in more than 1 year.

Methods

Setting. The study was conducted among women
who lived in one of eight retirement communities in
the Philadelphia metropolitan area. The number of
women residents per community ranged from 63 to
307; their median age ranged from 76 to 84. Four
of the communities have religious affiliations. Five
have onsite medical offices where many of the
women chose to receive their medical care. All
women participating in the study were living inde-
pendently, although several of the communities
have in-house skilled nursing facilities.

Research design, procedures, and interventions. Re-
tirement communities that agreed to participate
were assigned randomly to either the control or ex-
perimental group, four to each group. All women
ages 65 and older who were living independently in
apartments in the eight retirement communities
were sent an advance letter notifying them of the
baseline survey and requesting their participation.
The letter explained the nature and purpose of the
survey and indicated that the names of all partici-
pants would be entered into a raffle for $100 at
each community.

Although all women were eligible to participate
in the interventions, women were selected randomly
at each site to participate in the baseline survey; the
number of women selected at each site was based
on the size of the community, and ranged from 54
to 120. At control sites, women also were randomly
selected to participate in the baseline interview;
subsequently, posters and promotional materials
were used similarly in both the experimental and
control communities to promote the availability of
$40 vouchers that required only a $10 copayment
to pay for the screening at approved radiology
practices.

Three months later, those who had been inter-
viewed at baseline were interviewed again, pending



their agreement. The baseline and followup inter-
views were the same for both groups. However,
women in the experimental retirement communities
received interventions tailored to older women and
based on the theoretical perspectives of the Health
Belief Model (HBM) (16) and Social Learning
Theory (SLT) (17).

In particular, following the HBM, the interven-
tions were designed to heighten perceived suscepti-
bility, overcome barriers, and provide cues to
action. SLT also guided the development of inter-
ventions. Specifically, modeling was used as a
central strategy to motivate women to get mammo-
grams. Thus, the interventions were informed by
both an intrapersonal (HBM) and an interpersonal
model (SLT). We focused primarily on the behav-
ior of the woman, combining approaches directed
at the woman herself, and the woman in her social
context.

Finally, women also were offered an opportunity
to obtain a mammogram on a mobile van that was
brought to the retirement community. The inter-
ventions offered to women in the experimental
communities were multistrategy and, in addition to
reducing the cost barrier, were designed to reduce
access, knowledge, and belief barriers as well.
These interventions included the following:

® A letter from the medical director of the retire-
ment community was mailed to each woman an-
nouncing the upcoming educational session and the
visit of the mobile mammography unit and encour-
aging her to attend.

e Each woman was provided a letter to give, at her
option, to her primary physician explaining the
program. This strategy was intended to overcome
women’s potential concerns about their physicians’
reactions to the program and to encourage physi-
cians to support the program and reinforce the
importance of screening mammography.

e Approximately 1 week before the mobile unit’s
visit, the women were invited to attend an educa-
tional program consisting of a specially created
video (A4), supporting print materials, group discus-
sion, refreshments, introduction of an incentive
(tote bag or umbrella), which was to be provided at
the van, and the opportunity to schedule an ap-
pointment on the mobile unit. The video was
created following focus group discussions with
older women and a review of the literature.

The video and accompanying print materials
highlighted these messages: older women need
mammograms; physicians support mammograms
for older women; women should ask their physi-

Table 1. Demographic and baseline characteristics associated
with 412 subjects in the study group

Subjects eligible for memmograms
Controls (N = 199) (N=213)

Variable Number Percent  Number Percent P

Age (years) ............c.oeiiiiiiiiiiiiiiiiiieiins 738
65-74............. 60 29 61 30
75-79.....c.0.0e 50 30 64 25
80-84............. 59 27 58 30
85 and older....... 30 14 30 15 .

Education ............coviiiiiiinnnn, e eeiieas .001
Less than high

school........... 55 28 48 22
High school gradu-

ate.............. 69 35 55 26
Some college ... ... 56 28 65 31
College graduate 17 9 48 22
Refused’ .......... 2 ... 1

RABCO.....cciiiiiiiiiiiiiiiii et itiiaaeaaaans <.001
White ............. 155 78 212 100
Nonwhite ........... 42 21 1 0
Refused' .......... 2 o ...

Marital status ..............coviiiiiiiiniiiennen. 456
Married. ........... 45 23 42 20
Nonmarried........ 153 77 171 80
Refused' .......... 1 o ...

Last mammogram ..........covvuerneenaennennnnnns 2058
Within past 2years. §5 30 76 39
More than 2 years.. 22 12 30 15
Never............. 108 58 91 46
Don't know' ....... 14 16

Physician discussed

having a mammogram...............coeiiiiienn.. 003
No......ceevennnes 105 53 81 38
Yes............... 93 47 130 62
Don't know' ....... 1 ... 1

Belief: If healthy, do not

need MammOQGram ..........ccvveeenerenennnennnes 042
Notatall.......... 81 41 108 51
Other ............. 118 59 103 49

' Refusals and “‘don’t know’" responses are not included in chi-equare analyses.
’Ood.dmm(nmmm,m mammogram), the difference
between study groups is significant (P=.017).

cians about mammograms; mammograms can find
breast cancer early; and getting a mammogram is
not difficult. An older woman was shown getting a
mammogram, because many women said they
wanted to know what it would be like. Group
discussion provided an opportunity for women to
raise their personal concerns about mammography
and to have them addressed.

® Reminder letters were sent to the women before
the appointment as a cue to action.

® The visit of the mobile unit was the last interven-
tion that distinguished the experimental from the
control group and was intended to reduce access
barriers. A mobile van (similar to a mobile home)
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Table 2. Beliefs, knowledge, and concerns of 412 subjects at

baseline
Variable Number Percent
If healthy, do not need mammogram:'
Notatall....................... 189 46
Little, somewhat................. 93 23
Verymuch...................... 112 27
Don'tknow..................... 18 4
If feel fine, mammogram not
necessary:
Notatall ....................... 130 32
Little, somewhat................. 103 25
Verymuch...................... 151 37
Don'tknow ..................... 28 7
Breast cancer found early can be
cured:
Notatall....................... 45 1
Little, somewhat................. 104 25
Verymuch...................... 232 56
Don'tknow ..................... 31 8
Can have breast cancer without
symptoms:
Notatall....................... 211 51
Little, somewhat................. 93 23
Verymuch................. e 34 8
Don'tknow ..................... 74 18
Knows that women older than 65 are
at greater risk:
D T T 26 6
NO..oo i 386 94
Concerned about radiation:
Notatall ....................... 194 47
Little, somewhat, don’t know ..... 118 29
Extremely ...................... 100 24
Concerned about pain:
Notatall ....................... 244 59
Little, somewhat, don’t know ..... 126 31
Extremely ...................... 42 10
Concerned about cost:
Notatall....................... 246 60
Little, somewhat, don’t know ...... 98 24
Extremely ...................... 68 17
1 As reported in table 1, a significant diff b study groups is

obtained when this variable is coded dichotomously (not at all versus other). No
other significant differences between study groups were observed for variables in
this table.

was brought to the door of the retirement facility.
The van houses a mammography unit, changing
area, and a waiting area and reception desk.
Processing was completed at the end of each day at
a central facility (/8). A health aide was present to
facilitate the van’s use by women with ambulatory
problems; however, women confined to wheelchairs
could not be accommodated on the van but were
given vouchers to use at a radiology facility.

Thus, the cost of a mammogram was reduced
substantially for women in both the experimental
and control communities. In both groups, identical
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promotional materials also were used to make
women aware of the vouchers. With the cost
barrier reduced, if not removed, the goal was to
examine the impact of the tailored health education
interventions and the access features of the van in
reducing the other barriers, which we expected to
be both psychological and access-related. These
additional interventions were offered only to
women in the experimental communities. Budget
limitations precluded a design which would have
separated the van’s effects from the health educa-
tion effects. Moreover, the weight of evidence
suggests that a combination of interventions is
superior to single strategy approaches (19).

Subjects sampled. Of the 752 age-eligible women
randomly selected to participate in the survey, 616
interviews were completed, yielding a response rate
of 82 percent; 571 (93 percent) of the interviews
were administered by telephone and 45 (7 percent)
were conducted in person so as not to exclude
women with hearing difficulties. The response rate
was 83 percent in the control group versus 81 per-
cent in the experimental group; this difference was
nonsignificant. Fourteen percent of the women re-
fused to be interviewed; another 4 percent were un-
available during the survey period. At the follow-
up interview, interviews were completed with 86
percent (532) of those who had been interviewed at
baseline; reasons for noncompletion included
deaths, refusals, unavailability during the survey
period, and chronic no answers. Followup rates did
not differ significantly between the experimental
and control groups. Most interviews were com-
pleted in less than half an hour.

Women who were ineligible for the cost-
subsidized mammogram because they reported hav-
ing had a mammogram within the previous year
were excluded from the analyses described in this
report. Thus, the study sample of interest com-
prised 412 women from 65 to 98 years, with a
mean age of 78. The majority (74 percent) had
completed a high school education, somewhat
higher than the general population. Seventy-nine
percent were unmarried, and 89 percent were white.
Nearly all nonwhite subjects resided at Opportuni-
ties Towers, a control site; therefore, the possible
relationship of race to use of mammography can-
not be controlled in this study.

Study instruments. The questionnaires developed
for this study included validated items from the
National Health Interview Survey Cancer Control
Supplement as well as items used by the National



Cancer Institutes’ Breast Screening Consortium (9),
and questions developed especially to assess the im-
pact of the interventions. The questions were de-
signed to assess sociodemographic characteristics,
knowledge and beliefs about breast screening, bar-
riers and facilitators to screening, and previous
breast cancer screening practices. Most  questions
were forced choice, with responses on a 3- or
4-point Likert scale to facilitate telephone adminis-
tration. The questions were guided by the theoreti-
cal perspective of the HBM (16).

The use of mammography was assessed through
self-report and verified through the presence of
radiology reports for those women using the cost
subsidy. Although in a different population, previ-
ous research by the investigators had shown self-
report to be a valid measure of actual use (20).

Several scales were created for purposes of data
analysis. ‘“‘Experience with breast pathology’’ was
derived from women’s responses to items about
personal history of breast pathology, including a
lump, biopsy, or breast cancer, and incidence of
breast cancer among family and friends. Scores
ranged from 0 (no experience) to 3 (personal
experience of lump and so forth) and included
items such as ‘‘Have you ever had a breast
biopsy?”’ and ‘‘Do you have any close relatives
who have had breast cancer?”’ A summative ‘‘de-
pendence score,’’ ranging from 0 to 2, was formed
using items that assessed whether the women
needed help in daily living and whether it would be
hard to get out to get a mammogram.

Finally, a 4-point “‘perceived susceptibility
score’’ was derived from two items. Women re-
sponding that they believed their chances of getting
breast cancer were less than average and that they
were not at all likely to get breast cancer were
scored low—1—on perceived susceptibility; those
who indicated they believed their chances to be
greater than average or that they were more suscep-
tible received the highest scores—4—on this index.

Analysis strategy. The main study hypothesis was
that women in the experimental group would be
more likely to have obtained mammograms during
the 3-month interval following the baseline inter-
view than those in the control group; a subsidiary
hypothesis was that participants in the educational
program would be more likely to have obtained
mammograms than nonparticipants. The bivariate
relationship of the outcome (use of mammography
during the study period) to the study group was
tested using chi-square analyses of data from all
412 women. Similarly, chi-square analyses of data

‘At baseline, 94 percent of the women
did not recognize that the risk of
breast cancer increases with age . . . .

3’

from the 213 women at intervention sites tested the
relationship of attendance to use.

However, multivariable analyses were required to
control for potentially confounding variables.
These variables, measured at baseline, included
demographic characteristics, past screening prac-
tices, beliefs, knowledge, barriers, and intent to
obtain a mammogram. The analysis strategy re-
flected the cluster nature of the randomization by
using analytic techniques and a program designed
expressly for this purpose—PCCARP (B). ‘

Chi-square analyses were used to identify any
differences existing at baseline between study
groups with regard to potential confounders. Simi-
larly, the bivariate relationships of the outcome
(use of mammography) to these variables were
tested using chi-square analyses.

A logistic regression model was developed to
predict usage: variables with associations with both
study group and use significant at the .10 level
were tested for multicollinearity, and redundant
variables (any variable strongly related to another
covariate of greater theoretical interest) were elimi-
nated. Variables associated with utilization alone
that were of theoretical interest were also consid-
ered for inclusion in the model. Variables whose
independent contributions were not significant at
the .05 level were removed from the model in a
backwards stepwise fashion. Study group was then
added as a covariate to the model to assess the
effect of the interventions while controlling for
possibly confounding covariates. Any two-way in-
teraction terms between study group and the re-
maining covariates whose independent contribution
was significant at the .05 level were included in the
model.

Similarly, to estimate the effect of attending the
health education presentation on subsequent use of
mammography, a logistic regression model was
developed which initially included as covariates
variables related at least marginally (P<.10) to
both attendance and use (as determined by chi-
square analyses). Other variables of theoretical
interest were also considered for inclusion. Atten-
dance was added as a covariate after elimination of
nonsignificant covariates, and two-way interaction
terms between attendance and other remaining
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Self-reported mammography use rates at foIMp by study group
and previous mammography use

Mammography use rate (percent)
50

40

10

No mammogram Mammogram (>1 year)

NOTE: Mammography use rate is defined as obtaining a mammogram within 3 months
of baseline interview.

covariates were evaluated and included if signifi-
cant at the .05 level.

The odds ratios and confidence intervals associ-
ated with each covariate in both final models were
estimated utilizing PCCARP (copyright 1986),
which accounted for the effect of randomization by
cluster (retirement community) as well as for differ-
ences in sampling probabilities among the eight
sites (21,22).

Results

The findings from baseline and postintervention
followup interviews follow.

Baseline interview

Differences between study groups at baseline. In
addition to race, several significant differences
between the control and experimental groups ex-
isted at baseline (table 1). The experimental group
was, on the whole, better educated. Also, women
in the experimental group were more likely to
report that their physicians had discussed mammo-
graphy with them, and they were more likely to
disagree with the belief that if you are healthy, you
do not need a mammogram. In addition, women in
the control group were more likely to report never
having had a mammogram (P=.017); with last
mammogram trichotomized, as reported in table 1,
this relationship was marginally significant
(P=.058). These four variables were all signifi-
cantly intercorrelated as indicated by Spearman
rank-order correlations (o) ranging from low (be-
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tween .16 and .20 for education with each of the
three other variables) through moderate (o =.31 for
the health belief with whether the physician had
discussed mammography; p=.41 for the health
belief with last mammogram) to high (o=.71 for
whether the physician discussed mammography
with last mammogram).

Baseline beliefs about breast screening. Overall,
women in the study manifested a number of
knowledge deficits. At baseline, 94 percent of the
women did not recognize that the risk of breast
cancer increases with age (table 2). Fifty percent
agreed at least ‘‘a little’’ that if you are healthy,
you do not need mammograms, and 62 percent
believed at least a little that if you feel fine,
mammograms are not necessary. More than two-
thirds expressed at least one of the concerns
regarding radiation, cost, and pain. About half
expressed some concern or uncertainty about radia-
tion. While radiation was the most often cited
concern, cost and pain were each concerns of about
40 percent of all women. Women identified several
reasons for not having had mammograms, includ-
ing not needed or not necessary, physician did not
recommend, have not had any problems, have not
thought about it, and their being older than 65.

Postintervention followup interview: bivariate anal-
yses for beliefs and usage

Beliefs about breast screening. There were signif-
icant differences between the experimental and
control groups in their agreement with the belief
that if you feel fine, mammograms are not neces-
sary (P=.040), as well as the belief that if healthy,
you do not need a mammogram (P=.002). Thirty
percent of the experimental group agreed extremely
with the first belief, compared with 40 percent of
the control group. Similarly, 20 percent of the
experimental group, compared with 35 percent of
the controls, agreed extremely with the belief that
if healthy, you do not need a mammogram.

Use of mammography by study group. Forty-five
percent of the experimental group women eligible
for the cost subsidy reported obtaining mammo-
grams during the 3-month study period compared
with 12 percent of the eligible women at control
sites. As shown in the figure, of the eligible women
who had had mammograms previously, 47 percent
of the experimental group women obtained mam-
mograms during the intervention period compared
with 19 percent of the women in control communi-
ties. Similarly, 42 percent of the experimental



Table 3. Baseline characteristics of 412 subjects associated with mammography use’

Mammogram No mammogram Significance
Variable Number Percent Number Percent x© ar? P
EdUCAtION . ... e i e i e e 9.9 3 .020
Less than high school ............ 18 18 83 82
High school graduate............. 43 35 81 65
Somecollege .................... 34 28 87 72
College graduate................. 23 37 40 63
DEPONAONCE SCOME .. ...\ttt ittt teteieeaneranenneeeneenseesennssnneanennes 6.7 2 .035
Nome........ooviiiiiiiiinnennn, 76 32 161 68
LoW. ..ot 35 29 85 7
High.........oooiiiiiiiiit, ‘8 15 47 85
Last MaAMMOGIAM . ...ttt i i e et it i i i 12.0 2 .002
Within past 2 years............... 53 40 78 60
More than 2 years................ 16 31 36 69
Never.........coovvviiinnninnnn 45 23 154 77
Intent to get mammogram within year...............c.oiiiiiiiiiiiiiii i iinineennen 39.0 2 <.001
Not atall likely................... 28 15 156 85
Little, somewhat, uncertain........ 39 32 84 68
Extremely likely .................. 52 50 53 50
Physician discussed having a mam-
' 15.7 1 <.001
If healthy, do not need mammogram . .............citiiiiiiiin it iienernenneneannns 20.3 2 <.001
Didnotagree.................... 76 40 113 60
Agreed allittlte. ................... 18 19 75 81
Agreed completely ............... 22 20 90 80
Perceived susceptibility ............. ... i e e 8.2 3 .043
LOW....oooiiiiiiiiii it 15 20 61 80
Little ...........c.ooviiiiia.. 37 34 73 66
Some ..........ciiiiiiiiiiin, 35 30 80 70
High........cooooiiiiiial, 24 42 33 58
Personal experience with breast path-
L AR 5.1 1 .024
L 93 27 255 73
YOS ...oovviiiiiiiiiiiiian, vees 26 41 38 59

1 Defined as obtaining a mammogram within 3 months of the baseline interview.

group who reported no prior mammograms subse-
quently obtained them compared with 6 percent of
the control group. Thus, among each of these
groups, women in the experimental group reported
significantly higher use of mammography 3 months
after the baseline interview (P<.00l).

Use of mammography by demographics and
other potential confounders. Several variables mea-
sured at baseline were significantly associated with
whether women had obtained a mammogram dur-
ing the study period (table 3). To highlight some of
these, women with less than a high school educa-
tion were less likely to have obtained a mammo-
gram. Women who believed that if you are healthy,
you do not need a mammogram were less likely to
have had them. Women with high dependence
scores also had low rates of mammography use.

2df = degress of freedom.

Usage increased generally with increased perceived
susceptibility. The stronger the intent expressed at
baseline to get a mammogram within the next year,
the more likely a woman was to obtain a mammo-
gram during the 3-month study period. Women
whose physicians had previously discussed mammo-
graphy with them had higher use rates than other
women. Those with personal experience with breast
pathology also were more likely to have obtained
mammograms. Finally, interval since last mammo-
gram was strongly related to utilization.

Analysis of mammography use by retirement
community. From 35 to 53 percent of eligible
women in the retirement communities in the experi-
mental group subsequently obtained mammograms
compared with 6 percent to 19 percent in the
control communities (table 4). Among those not
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Table 4. Self-reported mammography use’ rates for 412 subjects, by retirement community

Control group Experimental group Attended presentation Did not attend presentation
Community Number Percent Number Percent Number Percent Number Percent
Redeemer Village (60 subjects)......... ... 21 35 1 79 10 22
Spring House Estates (52 subjects) v 25 48 10 77 15 38
Paul's Run (53 subjects) ............... R 28 53 12 86 16 41
Logan Square East (48 subjects) ....... v . 21 44 12 75 9 28
Presbyterian Home (36 subjects). . ...... 7 19
Normandy Farms Estates (57 subjects). . 8 14 . .
Gloria Dei (59 subjects)................ 6 10
Opportunities Towers (47 subjects). . .. .. 3 6

1 Defined as obtaining a mammogram within 3 months of the baseline interview.

Table 5. Self-reported mammography use' rates at followup by attendance at health education presentation for women in
experimental group

Mammogram No mammogram Significance
Variable Number Percent Number Percent x? ar? P
All eligible women (N=213) ... ..ottt ittt eieeanrnrnns 37.2 1 <.001
Attended presentation ............ 45 79 12 21
Didnotattend ................... 50 32 106 68
Women with no previous mammo-
OraM (N m 1) ot i ettt it ettt i, 224 1 <.001
Attended presentation ............ 23 7 7 23
Didnotattend ................... 15 25 46 75
Women with previous mammogram
morethan 1year ago (N=122)...........couitiiiririninerinnien e enenenennnss 16.8 1 <.001
Attended presentation ............ 22 81 5 19
Didnotattend ................... 35 37 60 63

1 Defined as obtaining a mammogram within 3 months of the baseline interview.

attending the educational presentation in the exper-
imental communities, mammography rates ranged
from 22 to 41 percent; rates for attenders ranged
from 75 to 86 percent. Table 5 summarizes overall
use by attendance. As shown, a dramatic increase
in the use of mammography was associated with
attendance at the presentation. Seventy-nine per-
cent of those who attended obtained mammograms
compared with 32 percent of experimental group
nonattenders. Of women with no prior mammo-
grams, 77 percent of experimental group attenders

compared with 25 percent of nonattenders obtained.

mammograms.

Effect of sociodemographic variables and beliefs
on attendance at educational programs. A total of
167 women attended the educational presentations
at the four intervention sites; 66 took part in the
survey and, of these, 57 (86 percent) had not had a
mammogram within the past year and were there-
fore eligible for the cost subsidy. Women attending
the session were asked to rate it: 73 percent said it
was very informative, 47 percent said it was very
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2df = degress of freedom.

calming, and 3 percent said it was very upsetting.
Also, 53 percent said the session very much made
them want to have a mammogram.

We examined whether attendance was related to
demographic variables, past screening practices, or
baseline knowledge, beliefs, barriers, and intent
among the 213 surveyed women in the experimental
group eligible for the cost subsidy. There were no
differences in attendance by whether women had
expressed concerns about cost, pain, radiation, or by
dependence scores. Nor were there differences in
educational level, age, or marital status. Fifty-four
percent of the attenders versus 43 percent of the
nonattenders reported never having had a mammo-
grams; this difference was not significant. More
nonattenders (54 percent) than attenders (37 percent)
agreed at least a little that if you are healthy, you do
not need mammograms (P=.028). Finally, while
similar percentages of attenders (30 percent) and
nonattenders (28 percent) reported that they were
‘‘extremely”’ likely to get a mammogram within the
next year, fewer attenders (30 percent versus 49
percent) said they were ‘‘not at all’’ likely, and



more attenders (40 percent versus 23 percent)
reported uncertainty or that they were a little or
‘‘somewhat’’ likely (P=.017). The Spearman rank
order correlation between these two variables (that
is, intent and the health belief) was .44.

Postintervention followup interview: multivariable
analyses. A series of logistic regression analyses ex-
amined the effect of the intervention on the use of
mammography, while controlling for possible con-
founders. Included as covariates in the initial anal-
yses were baseline variables with significant or near
significant associations to both study group and
compliance (defined as whether a woman had ob-
tained a mammogram in the intervening 3 months
from the baseline interview): education, perceived
susceptibility, whether a physician had discussed
mammography, personal experience with breast pa-
thology, and the belief that if you are healthy, you
do not need a mammogram. To minimize problems
associated with multicollinearity, last mammogram
was eliminated because of its strong association
with whether the physician discussed mammogra-
phy (p=.71). Also included were the dependence
scores, age, and marital status.

Other variables of interest also were tested to
determine their value to the overall model, even
though they did not meet the significance level
criterion. These included the following beliefs: ‘‘If
I feel fine, mammograms are not necessary’’; “A
woman can have breast cancer without symptoms’’;
‘“‘Breast cancer found early can be cured’’; ‘‘Breast
cancer is extremely frightening’’; ‘‘Concerns (radia-
tion, pain and cost)’’; and ‘‘Number of doctor
visits.”” None of these variables added to the
predictive ability of the model.

After removal of nonsignificant terms, the resuit-
ing model indicated that disagreement with the
belief that if you are healthy, you do not need a
mammogram was independently and significantly
associated with compliance with mammography. In
addition, women with high dependence scores were
less likely than other women to comply. No other
variable contributed significantly to the predictive
ability of this model. The effect of the intervention
was then evaluated by adding the study group as a
covariate to the model. As table 6 shows, eligible
women at experimental sites had about six times
the odds (OR =6.1) of obtaining a mammogram as
women at control sites, controlling for the health
belief (OR=2.9) and dependence score (OR =.4).

To evaluate the effect of attendance at the
presentation on the use of mammography, another
series of logistic regression analyses were performed

‘Future research should focus on
minority women, rural women, and
those with less than a high school
education, since research consistently
finds these groups to be underusers of
mammography.’

using data from the 213 women at experimental
sites. Intent to get a mammogram within the next
year and the belief that if healthy you do not need
a mammogram were the only variables measured at
baseline that were found to be at least marginally
related to both attendance at the presentation and
to compliance. These two variables—with marital
status, education, age, dependence score, whether
the physician discussed mammography, experience
with breast pathology, and perceived susceptibil-
ity—were included as covariates in the initial analy-
sis. After elimination of variables with nonsignifi-
cant contributions to the model, only intent to get
a mammogram within the next year remained.
Attendance at the presentation was then added as a
covariate. The interaction term (intent with atten-
dance) did not contribute significantly to the
model. Table 7 shows that women attending the
presentation had about eight times the odds
(OR=17.8) of subsequently obtaining a mammo-
gram as those not attending, controlling for
‘““intent.”” Women who said they were extremely
likely to get a mammogram in the next year had an
odds ratio of 6.8, and those who were a little or
somewhat likely had an odds ratio of 5.2.

Findings of breast screening. Within the 3-month
period between the baseline and followup inter-
views, 231 women obtained mammograms through
this program (that is, either on the van or from the
approved radiology sites). Eleven percent of those
mammograms were considered abnormal. Three of
the women with abnormal mammograms refused
followup studies; the others were evaluated and re-
ceived various diagnostic and treatment procedures.
Two breast cancers were detected. One was a meta-
static infiltrating cancer, and the other was a very
early breast cancer.

Discussion
There are several limitations to this study. Most
important is the fact that while the  retirement

communities were assigned randomly to study
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Table 6. Logistic regression results: evaluating effect of intervention on mammography use' among 412 subjects at followup

Estimated 95 percent

Variable Percent odds ratio confidence interval t-statistic P
Study group: .
Intervention....................ciiilal, 52 6.1 3.4, 109 6.1 <.001
Controls . .......covviiiiiiiii i 48 1.0 ce v v
If healthy, do not need mammogram:
Donotagree ...............c.cevuennennnn. 46 29 1.8, 48 4.2 <.001
Other ...t 54 1.0 v ces e
score:
High ... 13 4 17, 1.0 -1.92 .056
Other ......oooiiiiiiiiiiiiii i 87 1.0

1 Defined as obtaining a mammogram within 3 months of the baseline interview.

Table 7. Logistic regression results: evaluating effect of attending presentation on mammography use' among 412 subjects at

followup
Estimated 95 Percent

Variable Percent odds ratio confidence interval t-statistic P
Attended presentation:

| (- 7 27 7.8 4.3, 141 6.7 <.001

NO ..ottt it it it 73 1.0 ... ... ce
Intent to get mammogram within year:

Notatalllikely............................ 44 1.0

Little, somewhat, uncertain................. 28 5.2 2.7, 10.2 4.8 <.001

Extremely likely ........................... 28 6.8 3.3, 14.1 5.3 <.001

1 Defined as obtaining a mammogram within 3 months of the baseline interview.

groups, there were some significant differences
between the resulting groups on variables that have
been related to mammography use. However, with
only eight sites, it is not likely that perfect balance
would have been achieved. Among the sample of
eligible women, there were differences on three key
variables—race, education, and physician discus-
sion of mammography. The paucity of black
women in the experimental group is also trouble-
some. Additionally, cost limitations did not permit
us to separate the impact of increasing access by
using a mobile van from the effect of the targeted
health education interventions. Nor were we able to
collect data regarding physician response to the
program. These concerns should be addressed in
future studies.

The study results support other work by the
investigators in showing that women’s short-term
reports of mammography use are highly valid.
Here, verification was possible for women who
obtained mammograms through the program; there
was 95 percent agreement between these women’s
self-reports and information in the radiology re-
port. Discrepancies were primarily due to failure to
recall accurately the date of the mammogram.

Several characteristics and beliefs were associated
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with the report of having had a mammogram by
followup. These findings are, in general, consistent
with other research (9,23). Women whose physi-
cians had discussed mammography were more
likely to have obtained mammograms. Only 20
percent of the women with low perceived suscepti-
bility obtained mammograms, and women who
disagreed with the belief, ‘‘If healthy, I do not
need a mammogram,’’ also were more likely to
have reported mammograms in the 3 months after
the baseline interview. Women with less than a
high school education and women who scored high
on the dependence score (that is, they had more
difficulty getting around) all were less likely to
have obtained mammograms.

In this study, the conditions were created to
simulate the current situation in which Medicare
provides partial or complete coverage for mammo-
grams on a biennial basis. Low rates of mammo-
graphy use by the control groups suggest that cost
reductions alone, even with some promotion, may
not markedly increase the mammography use of
older women. Similar outcomes had been found
among women in an IPA-model health mainte-
nance organization who had been offered free
mammograms (14).



The fact that 42 percent of the experimental
group women with no prior mammograms com-
pared with 12 percent of the control group women
obtained mammograms shows that tailored educa-
tional interventions to reduce knowledge and belief
barriers and access-enhancing interventions, such as
the mobile unit used in this study, in addition to
cost reductions, are needed to motivate older
women to obtain mammograms. Both the study
and the measurement of impact were conducted
during a very brief period. Of course, it is possible
that the groups would have evened out by the end
of the year, and that the study merely compressed
mammography into a shorter period. But this does
not seem likely.

The greatest benefit accrued in the group of
study women who attended the educational
intervention: 79 percent of the attenders reported
mammograms at followup, and the logistic regres-
sion indicated an odds ratio of 7.8 for having
attended the presentation. As is true for most
voluntary health education interventions, not all
women chose to participate. Of course, those
women who attended the group program undoubt-
edly had higher levels of readiness than those who
did not attend. However, within the experimental
group, even the women who did not attend the
presentation still had significantly higher mammo-
graphy rates (32 percent) than the control group
(12 percent). This finding suggests that even with-
out the educational intervention, the combination
of the mobile van and cost subsidy seemed to boost
mammography dramatically. Future research
should seek to sort out the incremental effects of
different strategies.

The logistic regression for the effect of the
intervention on compliance showed that three vari-
ables were significant in accounting for the report
of a mammogram at followup. Women in the
experimental group had over six times the odds of
control group women of having obtained a mam-
mogram in the intervening months. And women
who disagreed at baseline with the statement that if
one is healthy, she does not need a mammogram
also were more likely to have had them. Women
with high dependence scores were less likely to have
had mammograms. This finding is important. Deci-
sions must be made on individual cases about the
appropriateness of mammography. If mammogra-
phy is indicated, then, some women may need
assistance in getting to their appointments. The
multivariable analysis confirms the bivariate analy-
ses in showing the impact of the interventions on
subsequent mammography use. Both study group

and attendance at the presentation were related
strongly to women’s reports of having had mam-
mograms. In future efforts, perhaps even more
attention should be devoted to motivating women
to attend the educational session.

Implications

The results of this study suggest that cost reduc-
tions alone will not have a marked impact on the
mammography use of older women. It may be, of
course, that the minimal control group interven-
tions may have required longer to manifest their
impact. The age-tailored interventions created for
this project did appear, when combined with the
elimination of access barriers and cost reductions,
to result in a substantial uptake in use of this
service. More attention should be paid nationally to
developing and tailoring interventions appropriate
for older women (24).

Far too little attention has been paid to the
special needs of this population. Future research
should focus on minority women, rural women,
and those with less than a high school education,
since research consistently finds these groups to be
underusers of mammography. This focus is- essen-
tial if the year 2000 objectives are to be achieved
among this population. In addition, future pro-
grams would be strengthened by adding a stronger
physician component. Given the importance of
physicians’ recommendations, it is crucial that
physicians support and reinforce the importance of
breast screening, including mammography and clin-
ical breast examination.

This study further provides guidance in the kinds
of health communications that should be devel-
oped. Older women do not feel susceptible to
breast cancer, so messages may need to heighten
the salience of breast cancer for them. Without a
certain level of concern, women may not be willing
to take action (25,26). Both older women and their
physicians should be given a clear statement about
the recommended mammography and breast
screening guidelines for older women. Since most
cancers are minimal or regional, even in older
women, this age group requires screening as often
as younger women (27). However, the presence of
co-morbid conditions is an important factor that
may modify general guidelines.

Older women must be informed that age in-
creases the likelihood of breast cancer and that
their physicians support mammography for older
women. Additionally, campaigns should tackle the
pervasive belief found in this study—that older
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women do not need mammograms if they are
healthy. The strongest interventions are likely to be
those that are directed at women, their physicians,
and the health system and seek to reduce the many
barriers to mammography use—knowledge, belief,
cost, access, and economic barriers. Once abnormal
results are identified, assiduous efforts must be
employed to assure appropriate followup. Early
detection should result in early diagnosis and early
treatment.
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