FACTORS INFLUENCING ADHERENCE TO GUIDELINES FOR SCREENING MAMMOGRAPHY
AMONG WOMEN AGED 40 YEARS AND OLDER

Obijective: To explore patterns of adherence
to guidelines for screening mammography
among participants in the Colorado Mammog-
raphy Project (CMAP) surveillance database.

Methods: An algorithm was developed to as-
sess factors associated with adherence to
mammography screening guidelines.

Results: Of the 27,778 women ranging from
40-90 years of age included in the analysis,
41.4% were adherent with mammography
screening guidelines. According to the model
tested in this study, race/ethnicity (Black vs
White, OR=0.76, 95% Cl=0.64-0.91); edu-
cational attainment (high school vs <high
school, OR=1.10, 95% CI=1.04-1.18, college
graduate vs <high school OR=1.33, 95%
Cl=1.25-1.42); insurance status, (any cover-
age vs no coverage, OR=1.62, 95% CI=1.25—
2.12); and community economic status as de-
fined by median income by zip code of resi-
dence ($15,000-$24,999 vs <$15,000,
OR=0.84, 95% CI=0.76-0.94, >$55,000 vs
<$15,000, OR 1.14, 95% Cl=1.03-1.26)
were statistically significant predictors of ad-
herence to guidelines. A significant interaction
between age and family history of breast can-
cer (BC) was also found. Younger females with
a family history of BC were less likely to be
adherent than their counterparts without a
family history (OR=0.93, 95% CI=0.90-0.96).
In general, elderly women were more likely to
be adherent compared with the youngest
group in this cohort (OR=1.21, 95%
Cl=1.11-1.33). Inclusion or exclusion of
women aged 70 years and older did not
change the outcome of the analysis.

Conclusion: Adherence with screening mam-
mography guidelines was found to be associ-
ated with women'’s personal characteristics in-
cluding race/ethnicity, age, and family history
of BC. In addition, socioeconomic status, as
measured by educational level and community
economic status, are important predictors of
adherence. Efforts to increase adherence may
need to be specific to race/ethnic group and
age, but the effect of age is mediated by family
history of BC and vice versa. (Ethn Dis. 2003;
13:477-484)

Key Words: Surveillance, Adherence, Breast
Cancer, Mammography, Screening, and Utili-
zation

From the Department of Public and Al-
lied Health, Bowling Green State University,

Saleh M. M. Rahman, MBBS, PhD, MPH;
Mark B. Dignan, PhD, MPH; Brent J. Shelton, PhD

INTRODUCTION

Breast cancer ranks second in cancer
deaths among women in the United
States. The American Cancer Society es-
timates that in 2003, 211,300 new in-
vasive cases and 39,800 deaths from
breast cancer (BC) will occur among
women in the United States.! For de-
cades screening mammography has been
offered to the public and, consequently,
it has been studied extensively. This re-
search has provided a substantial body
of information describing factors asso-
ciated with women obtaining screening
mammograms.>™

This study examined data from
screening mammograms performed on
women aged 40 and older who partici-
pated in the Colorado Mammography
Project (CMAP) from January 1, 1994
to December 31, 1998. The CMAP is
a National Cancer Institute (NCI)-
funded project that obtains data on
mammograms from approximately half
of all mammography facilities in the 6-
county Denver Metropolitan Area of
Colorado.” The overall purpose of
CMAP is to study the performance of
mammography provided in community
settings. Mammography facilities partic-
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ipate voluntarily in CMAP and partici-
pating facilities, distributed widely
throughout the 6-county area, provide
services to women of all race/ethnic and
economic groups. Personal history, BC
risk factor data, and results of mam-
mograms are collected by mammogra-
phy facilities and shared with CMAP.
Results of mammograms are measured
using the American College of Radiol-
ogy BI-RADS® system.® Breast cancers
within the database are identified
through semi-annual matches with the
Colorado Central Cancer Registry. The
CMAD, in turn, conducts analyses on
sensitivity, specificity, and predictive val-
ues and provides reports to facilities. To
ensure confidentiality, personal identifi-
ers are removed and participants are as-
signed a unique facility identifier. The
CMAP is reviewed by Institutional Re-
view Boards annually.

For the last 2 decades, most studies
of regular screening have defined adher-
ence as having had more than one
mammogram after becoming eligible for
screening or having had a mammogram
in the last 2 years.”?2 A few studies have
defined adherence by women’s self-re-
porting of regular screening.'”23 To
study adherence to the guidelines rec-
ommended by expert organizations, we
have included several factors, including
age at the time of mammogram, mam-
mography date, previous mammogra-
phy, year of previous mammography,
family history of BC and continuous or
discontinuous pattern of mammography
utilization.

Though several factors were record-
ed in the surveillance database, for this
study we selected factors that are based
on behavioral theories or guided by be-
havioral theories. Based on Health Be-
lief Model?*?> and Andersen’s Behavior-
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The American Cancer Society
estimates that in 2003,
211,300 new invasive cases
and 39,800 deaths from
breast cancer (BC) will occur
among women in the United

States.

al Model?*2% of health services utiliza-
tion, a prediction model was developed.
Predisposing factors, such as age, race,
education and enabling factors such as
community economic status and insur-
ance coverage, were hypothesized to in-
fluence adherence to screening mam-
mography. Additional factors influenc-
ing adherence to screening mammogra-
phy guidelines include need factors,
such as family history of BC, current
breast problem, or need for hormone re-
placement therapy. In this paper, we re-
port on analysis of data from CMAP
with the objective of describing factors
that influence adherence to guidelines
for screening mammography among
women in a large metropolitan area.

METHODS

For this report, screening mammog-
raphy is defined as mammograms per-
formed on women who are designated
by radiologists as asymptomatic at the
time of their mammogram. Based on
this criterion, a total of 199,717 women
and 401,976 mammogram results were
included in this study.

In 1988, 12 influential health orga-
nizations agreed that beginning at age
40 all women should receive mammo-
grams every one or 2 years, and annually
after age 50.° The National Cancer In-
stitute included another condition for
recommending mammography during
ages 40 to 49; specifically, to screen if
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Table 1. Pattern of mammography utilization in 1994-98

Cumulative
1994 1995 1996 1997 1998 Frequency % Frequency %
0 0 0 0* 1t 5291 19.05 5291 19.05
0 0 0 1 0 2219 7.99 7510 27.04
0 0 0 1 1 1441 5.19 8951 32.22
0 0 1 0 0 1573 5.66 10524 37.89
0 0 1 0 1 1596 5.75 12120 43.63
0 0 1 1 0 746 2.69 12866 46.32
0 0 1 1 1 1029 3.70 13895 50.02
0 1 0 0 0 824 2.97 14719 52.99
0 1 0 0 1 792 2.85 15511 55.84
0 1 0 1 0 640 2.30 16151 58.14
0 1 0 1 1 845 3.04 16996 61.19
0 1 1 0 0 744 2.68 17740 63.86
0 1 1 0 1 739 2.66 18479 66.52
0 1 1 1 0 511 1.84 18990 68.36
0 1 1 1 1 1135 4.09 20125 72.45
1 0 0 0 1 447 1.61 20572 74.06
1 0 0 1 0 415 1.49 20987 75.55
1 0 0 1 1 266 0.96 21253 76.51
1 0 1 0 0 939 3.38 22192 79.89
1 0 1 0 1 512 1.84 22704 81.73
1 0 1 1 0 305 1.10 23009 82.83
1 0 1 1 1 642 2.31 23651 85.14
1 1 0 0 0 251 0.90 23902 86.05
1 1 0 0 1 264 0.95 24166 87.00
1 1 0 1 0 330 1.19 24496 88.18
1 1 0 1 1 502 1.81 24998 89.99
1 1 1 0 0 623 2.24 25621 92.23
1 1 1 0 1 525 1.89 26146 94.12
1 1 1 1 0 482 1.74 26628 95.86
1 1 1 1 1 1150 4.14 27778 100.00

* Denotes a year in which a record of a screening mammogram is not in the CMAP database.
t Denotes a year in which a record of a screening mammogram is in the CMAP database.

there is family history of BC.** Incor-
porating this recommendation into this
study, definitions of adherence were de-
rived as follows: 1) For women 50 and
over, as well as for women between 40
and 49 with a family history of BC, ad-
herence was defined as completing at
least 2 mammograms within a one-year
interval; 2) For women between 40 and
49 without a family history of BC, ad-
herence was defined as completing at
least 2 mammograms within a 2-year in-
terval.

Based on age at the time of mam-
mogram, mammography date, previous
mammography, year of previous mam-
mography and family history of BC,
139,445 (39.3%) of the women in the
study population were defined as adher-
ent with screening guidelines. We fur-
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ther limited the study population by in-
cluding only those participants with
complete records, which yielded a total
of 27,778 women and their multiple
mammography records. Data manage-
ment and all statistical procedures were
performed using SAS Software, version
8.1.31

To facilitate analyses, a binary vari-
able (where adherence to mammogra-
phy screening guidelines = 1 and non-
adherence = 0) was created to indicate
whether a woman had a mammogram
during a given year. Using this ap-
proach, we observed 30 patterns of
mammography utilization (see Table 1).
These patterns neither reflect probable
attrition over time, nor do they consider
staggered entry into the surveillance da-
tabase, which implies that a woman
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might have had mammography results
not included in the database at various
times. As a result, an operational defi-
nition of ‘adherence’ using these pat-
terns alone would lead to a misclassifi-
cation bias. One way for this type of
bias to occur is to assume, for example,
the 5,291 women in Table 1 (with pat-
tern 1) who had a mammogram in 1998
did not have a mammogram at any time
during 1994 through 1997. Although
this assumption makes the adherence
calculations easier, leading to an under-
estimate of the actual utilization fre-
quencies and adherence duration, the
patterns do not reflect known exposure
time. To reduce the effects of this type
of misclassification bias, the results of
the most recent mammography were
identified and a record of all previous
procedures during the study period was
reconstructed from the database.

As Table 1 shows, 5,291 women
who were categorized as having one
mammography procedure were included
in the database in 1998. There were
1,150 women who reported having re-
ceived a mammogram every year during
1994-1998. If a woman older than 40
in 1998 did not have a previous mam-
mogram, she was coded as non-adherent
to the screening guidelines. On the oth-
er hand, women who had turned 40 and
had a mammogram in 1998 had just
became eligible for screening and were
considered adherent to recommended
guidelines. Women aged 40 to 50 with-
out a family history of BC, if the time
between their 1998 mammogram and
the previous mammogram was more
than 2 years, were coded as non-adher-
ent with surveillance mammography
guidelines. If the difference was between
zero to 2 years, they were considered ad-
herent.

For women who had a continuous
pattern of mammography (eg, a pattern
of 10, 11, 100, 110, 111, 1000, 1100,
1110, 1111, 11000, 11100, 11110,

«

11111 using “1” for having a mam-
mogram and “0” for not having a mam-

mogram), a similar method was used to

measure adherence based on age and
family history. The first mammogram
date and year of each mammogram in
the study period were used to calculate
the differences between the last mam-
mogram date and the first appearance of
a mammogram in the database. Thus,
based on a women’s age at the first year
when a mammogram was obtained dur-
ing the study period, and family history,
women were defined as adherent and
non-adherent. Any women who were at
least 40 years of age with one mam-
mogram, without any prior mammo-
grams in the database, were considered
non-adherent. If the difference between
the first mammography year and previ-
ous mammogram was more than 2
years, then women without a family his-
tory of BC, between ages 40 and 50 at
the time of their first mammogram,
were considered non-adherent. If the
difference was within 2 years, they were
considered adherent. Women between
40 and 50 with a family history of BC
and women age 51 and older with a
one-year difference between their first
and previous mammography year were
considered adherent. The rest were cod-
ed as non-adherent.

For women who had a discontinuous
pattern of mammograms, (eg, 101,
1001, 1010, 1011, 1101, 10001, 11001,
11101, 10010, 10011, 10101, 10100,
10110, 10111, 11010, 11011), a differ-
ent method was used to measure adher-
ence. When a gap in mammograms was
detected it was considered as 2 separate
time periods. For example, the pattern
“00101” indicates that these women had
their first mammogram in 1996, failed
to have the procedure in 1997, but re-
sumed the test in 1998. Women who
were older than age 40 in 1996, without
any prior mammograms, as determined
by examining the last mammogram date
before 1996 (from the 1996 record),
were considered non-adherent. Women
who were 40 in 1996 were considered
adherent since they also had a mammo-
gram within 2 years. Women, aged 40 to
50, without a family history of BC were
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coded as adherent, if the difference be-
tween their last mammogram and their
mammogram in 1996 was less than 2
years. If the difference was greater than
2 years, however, they were coded as
non-adherent. Women, aged 40 to 50
with a family history of BC and women
aged 51 and older, were coded as adher-
ent if the difference between their last
mammogram in the database and their
mammogram in 1996 was one year. If
the difference was greater than one year,
they were non-adherent. If a woman was
between 40 and 48 and did not have a
family history of BC, she was considered
adherent in 1996. If she had a family
history of BC then her last mammogra-
phy in 1998 was considered. If her last
mammography as assessed in 1998 was
in 1997, she was considered as adherent.
If not, she was considered non-adherent.

The dependent variable was dichot-
omous (where adherence=1 and non-
adherence=0). Independent variables
included predisposing (age, race, and
education), enabling (insurance and
community economic status) and need
factors (family history of BC, current
breast problem, follow-up test recom-
mendation, and Hormone Replacement
Therapy). The community economic
status was defined by the median in-
come per zip code of the woman’s resi-
dence. Current breast problem was in-
cluded as a variable in this study. Di-
agnostic mammography, conducted to
evaluate the current breast problem was
not included, since only asymptomatic
mammography was considered for
screening,.

Wald chi-square test was used to as-
sess the main effects and interaction
terms. All main effects were kept in the
final model and only the significant in-
teraction terms were kept using a 2-sid-
ed significance level of 5%. Maximum
likelihood procedures were used to es-
timate the model parameters for the lo-
gistic model. Thus, the regression coef-
ficients in the logistic model provided
information about the relationships of
the predictors or influencing factors in
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the model to the adherence status of a
woman. This relationship is quantified
as the odds ratio.

RESULTS

Table 2 presents characteristics of
women in this study. A total of 41.4%
of the women were adherent to the
guidelines of screening mammography
as defined in this study. The study pop-
ulation was predominated by women
who were aged 40 to 49 (37%), White
(91%), and educated at the college level
or higher (38%). Ninety nine percent of
the women possessed some form of
health insurance and 28% of women
came from communities having median
annual income of $25,000 to $34,999
based on zip code of residence. No fam-
ily history of BC for study participants
was determined to be 80.6%, with 94%
of women reporting no current breast
problem. Significantly, 90.6% of the
women did not receive a recommenda-
tion for follow-up testing.

Both univariate and multivariate
analyses were conducted. A full model
including all potential 2-way interaction
terms and main effects resulted in sig-
nificant race by family history and age
by family history interaction terms
(P<.05). Re-fitting a reduced model
with all main effects and these 2 inter-
action terms revealed that only the age
by family history interaction was needed
in the final model (P<.05).

Table 3 shows both univariate and
adjusted odds ratios for the factors in-
cluded in the final model. Black women
were 24% less likely to adhere to guide-
lines than White women. Educational
level was a significant predictor of ad-
herence. High school graduates had
greater odds of adherence to guidelines
than did those who had less than high
school education (OR=1.11, 95%
CI=1.04-1.18). Some college atten-
dance, college, and graduate degree at-
tainment also had a positive influence
on adherence to mammography guide-
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lines (OR=1.33, 95% CI=1.25-1.42).
Insurance status also was a significant
predictor of adherence (OR=1.63, 95%
CI=1.25-2.13), with insured women
having 63% greater odds of adherence
to mammography guidelines than wom-
en in the uninsured group. In the final
model, community economic status, as
estimated by median annual income
within zip code??>* of residence was also
found to be a predictor of adherence to
mammography guidelines. Those with
an annual median income between
$15,000 and $24,999 were less likely to
adhere to screening guidelines than
women who had an annual median in-
come of less than $15,000 (OR=0.84,
95% CI=0.76-0.94). Those with me-
dian incomes between $35,000 and
$44,999 had more favorable odds of ad-
herence to guidelines than did women
who had median income of less than
$15,000, but this association was re-
corded at borderline significance
(OR=1.08, 95% CI=1.00-1.16).
Women with an annual median income
greater than $55,000 were more likely
to adhere to guidelines than were wom-
en who had median incomes less than
$15,000 (OR=1.14, 95% CI=1.03—
1.26). Follow-up test recommendation
and current breast problems were not
significantly associated with adherence.
The effects of age and family history
were not independent.

As shown in Table 4, when effects
of age are fixed, younger women with a
family history of BC were less likely to
be adherent compared to younger wom-
en who did not have a family history of
BC. (OR=0.93, 95% CI=0.90-0.96).
No apparent effect of family history of
BC in the older (older than 50) age
groups (all confidence intervals include
1.0) was evident. For women with a
family history of BC, there is a clear age
effect, although not as prominent in
women without family history. In gen-
eral, elderly women with family history
of BC were more likely to adhere to
mammography screening guidelines
than the youngest group in the cohort
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(OR=1.21, 95% CI=1.11-1.33). Even
though the same age trend exists for
women without a family history of BC,
the effects are more modest.

DISCUSSION

When adherence status of women
was regressed on individual predispos-
ing, enabling, and need factors and ad-
justed for other factors, race, education,
insurance status, and community eco-
nomic status were significant predictors,
in addition to a significant interaction
between age and family history of BC.
An association was detected between
community economic status measured
by the median income per zip code of
residence’®?* and adherence to screen-
ing guidelines. Compared with women
with an annual median income of less
than $15,000, women with an annual
median income of $15,000 to $24,000
were less likely to be adherent. On the
other hand, women with higher median
incomes, such as those with $35,000 to
$44,999 and those with more than
$55,000, were more likely to be adher-
ent.

Our findings are inconsistent with
previous studies, where older women
were less likely to be adherent to screen-
ing guidelines than were younger wom-
en.*>7 Those studies, however, did not
report an interaction between age and
family history. Previous studies have also
shown that African-American women
were underutilizers of screening mam-
mography®*! and less likely to be ad-
herent to guidelines.®>*** Minority pop-
ulations such as Hispanics, Asians, and
American Indians are also less likely to
have repeat mammograms.®>% In this
study, Black women were the least likely
to be adherent to mammography
screening guidelines. Both in univariate
and adjusted analyses, the odds of Black
women being adherent were 24% lower
than for White women.*” Hispanic
women had 14% less odds than White

women to be adherent in univariate
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Table 2. Characteristics of women (adherent vs non-adherent) and frequency distribution of factors

All Adherent Nonadherent
(N=27,778) (N=11,486) (N=16,292)
Factors N % N % N %
Predisposing factors
Age
40-49 10,267 37.0 4,271 416 5,996 58.4
50-59 8,031 28.9 3,309 41.2 4,722 58.8
60-69 4,692 16.9 2,003 42.7 2,689 57.3
=70 4,788 17.2 1,903 39.8 2,885 60.3
Race/Ethnicity
White 25,274 91.0 10,543 41.7 14,731 58.3
Black 587 2.1 204 34.8 383 65.3
Asian 342 1.2 127 37.1 215 62.8
Indian American 75 0.3 32 42.7 43 57.3
Hispanic 1,366 4.9 520 38.1 846 61.9
Other 134 0.5 60 44.8 74 55.2
Education
<High school graduate 7,670 27.6 2,899 37.8 4,771 62.2
High school graduate 9,542 34.4 3,844 40.3 5,698 59.7
Some college, college, or post graduate 10,566 38.0 4,743 44.9 5,823 55.1
Enabling factors
Health insurance
Yes (Medicare, Medicaid or other) 27.507 99.0 11,408 41.5 16,099 58.5
No 271 0.9 78 28.8 193 71.2
Community economic status (median income per zip code)
<$15,000 9,087 32.7 3,737 41.1 5,350 58.9
<$15,000-%$24,999 1,854 6.7 676 36.5 1,178 63.5
$25,000-$34,999 7,858 28.3 3,171 40.4 4,687 59.7
$35,000-$44,999 3,826 13.8 1,645 43.0 2,181 57.0
$45,000-$54,999 3,234 11.6 1,380 42.7 1,854 57.3
=$55,000 1,919 6.9 877 45.7 1,042 54.3
Need/Health status factors or cues to action
Family history of breast cancer
Yes 5,401 19.4 2,004 37.1 3,397 62.9
No 22,377 80.6 9,482 42.4 12,895 57.6
Current breast problems
Yes 1,661 6.0 693 41.7 968 58.3
No 26,117 94.0 10,793 41.3 15,324 58.7
Follow-up test recommended
Yes 2,621 9.4 1,082 413 1,539 58.7
No 25,157 90.6 10,404 41.4 14,753 58.6
Hormone use*
Yes 10,013 49.1 4,563 45.6 5,450 54.4
No 10,376 50.9 4,257 41.0 6,119 59.0

Note: Total number does not add to 27,778 because of missing values.

analysis, but after adjustment for other
factors, being of Hispanic race became
non-significant.

Women’s educational attainment
was a consistently strong predictor of
adherence to screening guidelines mak-
ing these findings consistent with pre-

vious studies. Age as a predisposing fac-
tor, interacts strongly with family his-
tory of BC, suggesting the biologically
plausible phenomenon that as age in-
creases, so does the probability of get-
ting BCs among family members.
Insurance status was consistently as-
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sociated with adherence to screening
mammography. These findings are con-
sistent with most studies on predictors
of mammography utilization.®4 Al-
though different categories of insurance,
such as Medicaid, Medicare, or having
an HMO and other private insurance,
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Table 3. Univariate and adjusted odds ratios for the factors influencing screening mammography adherence

Factors Univariate OR 95% ClI Adjusted OR 95% Cl
Aget
49-49 1.00 —
50-59 0.98 0.93-1.04 — —
60-69 1.05 0.98-1.12 — —
70+ 0.93 0.86-0.99* — —
Race/Ethnicity
White 1.00 1.00
Black 0.74 0.63-0.88* 0.76 0.64-0.90*
Asian 0.83 0.66-1.03 0.83 0.66-1.03
Indian American 1.04 0.66-1.64 1.13 0.71-1.79
Hispanic 0.86 0.77-0.96* 0.95 0.84-1.06
Other 1.13 0.81-1.59 1.12 0.79-1.57
Education
<High school graduate 1.00 1.00
High school graduate 1.11 1.04-1.18* 1.11 1.04-1.18*
Some college, college or postgraduate 1.34 1.26-1.42*% 1.33 1.25-1.42*
Health insurance
Yes (Medicare, Medicaid, or other) 1.75 1.35-2.28* 1.63 1.25-2.13*
No 1.00 1.00
Community economic status (median income per zip code)
<$15,000 1.00 1.00
$15,000-$24,999 0.82 0.74-0.91* 0.84 0.76-0.94*
$25,000-$34,999 0.97 0.91-1.03 0.96 0.91-1.03
$35,000-$44,999 1.08 1.00-1.17* 1.08 1.00-1.16*
$45,000-$54,999 1.07 0.98-1.16 1.03 0.95-1.12
=$55,000 1.21 1.09-1.33* 1.14 1.03-1.26*
Family history of breast cancert
Yes 0.80 0.76-0.85* — —
No 1.00 —
Current breast problem
Yes 1.02 0.92-1.12 1.04 0.94-1.15
No 1.00 1.00
Follow-up test recommended
Yes 0.99 0.92-1.08 0.99 0.92-1.08
No 1.00 1.00

Age by family history interactiont

Note: OR = Odds ratio; CI = Confidence interval.
* Statistically significant.
t There was an age/family history interaction in the adjusted model and therefore these results are presented in Table 4.

were not considered separately, overall ers and different levels of coverage, cator of community economic status.
presence of any form of insurance had which may have changed over time. This method of measurement was con-
a positive influence on screening mam- In previous studies enabling factors sistently associated with adherence to
mography behavior. Analyses of the re- such as household income, insurance screening guidelines.

lationship between insurance status and status, and access to transportation were Family history of BC was a signifi-
adherence to screening mammography examined. Few studies have considered cant predictor of adherence in the uni-
should, however, be interpreted with median income per zip code and trans- variate analysis, and strongly interacted
caution. In the study database, 99% of portation options per zip code as a mea- with age in the final model. In other
women were insured and only 0.9% sure of community resources for health studies, the association between family
were uninsured, which indicates pres- services utilization. In this study we history and adherence or repeated mam-
ence of selection bias. Moreover, some have measured median income by inter- mography is inconsistent. A follow-up
women had multiple insurance provid- preting a woman’s zip code as an indi- survey study sponsored by NCI, for ex-
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Table 4. Interaction of age and family history on probability of adherence to mam-

mography screening

Effect of Family History for
a Fixed Age Category

Effect of Age for
a Fixed Family History

Family History

Family History

(Yes/No) Yes No
Age OR 95% ClI OR 95% ClI OR 95% ClI
40-49 0.93 0.90, 0.96) 1.00 1.00
50-59 1.02 (0.92, 1.14) 1.08 (0.99, 1.17) 0.98 (0.92, 1.03)
60-69 0.96 (0.85, 1.08) 1.20 (1.10, 1.32) 1.16 (1.09, 1.23)
70+ 1.06 (0.94, 1.19) 1.21 (1.11, 1.33) 1.06 (1.00, 1.13)

ample, found that family history of BC
in 1987 was associated with repeated
mammograms in 1987; however, this
study revealed no association between
family history of BC and repeated test-
ing of those participants in 1990.%° The
authors reasoned that this result oc-
curred because the women’s physicians
were more likely to advise having mam-
mograms in 1987 than in subsequent
years. However, several study findings
support an alternative explanation sug-
gesting that family history of BC may
increase fear of getting the disease and
result in a psychological response inhib-
iting women from having mammo-
grams.’'~2 In many studies, positive re-
sults and anxiety about procedures have
been viewed as negative factors influ-
encing compliance behavior.>® In this
study, data on participants who were
identified as having a current breast
problem and advised to seek followup
testing, were not significantly associated
with repeated mammography.

Women Aged 70 and Older

The benefits of screening mammog-
raphy for women aged 70 and older are
not clearly indicated by the recom-
mending organizations.”*>> Several de-
cision analysis models have shown that
screening mammography saves lives at
all ages between 65 and 85 even though
screening mammography after 69 results
in a small gain in life expectancy and is
moderately cost-effective.”*7 In this
study, age, as a cutoff point for partici-
pation, was not utilized as a qualifying

factor. Women, aged 70 and older, con-
stituted 17.2% of total women in this
database, but inclusion or exclusion of
these women did not change any result.
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