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Introduction
Mammographic screening has been

the only effective means of reducing
breast cancer mortality.'-5 However, sev-
eral authors have questioned the magni-
tude of this mortality reduction and called
attention to potential adverse effects of
mammography screening.6-"I The few
available studies of this topic indicate that
most women cope well with the screening
situation and its consequences.12-15 The
purpose of this study was to investigate
breast cancer anxiety and attitudes toward
mammography among screening attend-
ers, nonattenders, and women never in-
vited to participate.

Methods

A free mammographic screening was
offered to 4323 women aged 40 or older as
part of the Third Tromso Study conducted
in Tromso, Norway, in 1986 and 1987.16
Altogether, 3653 (85%) accepted the mam-
mogram. A total of 193 (5%) of the scree-
nees required further evaluation, which
for 40 subjects included a biopsy. Details
of the screening and case-finding proce-
dures are given elsewhere.17

Of the 193 women requiring further
examination, only those 179 who were not
diagnosed with breast cancer were eligible
for the present study, and they constituted
the false positive (FP) group. The three
other groups in this study were a random
sample of 250 women who screened neg-
ative (SN), the 670 nonattenders, and a
random population sample (PS) of 250
women living in the nearby city of Hars-
tad. The latter women were not invited to
the screening but were otherwise compa-
rable to the Tromso women and thus
served as the reference group.

A questionnaire concerning percep-
tions about mammography, frequency of
breast self-examination, and anxiety
about having breast cancer was designed,
pilot tested, and then mailed to all study
subjects in 1987 after the mammography
screening was completed. A reminder
questionnaire was sent out to all nonre-
spondents. Among nonattenders, 120
women (18%) were excluded from the
study (8 had died, 17 had breast cancer, 32
had moved, and 63 were unknown at ad-
dress). The response rate among the re-
maining women was 84% among the SN
group (n = 209), 89% among the FP group
(n = 160), 38% among the nonattenders
(n = 210), and 66% among the PS group
(n = 164). Subjects were classified as re-
siding in rural areas if their travel distance
to the mammography unit was about 30
minutes or more.

Statistical analyses of the data were
performed using the Pearson chi-square
statistic for categorical data and Student's
t test for continuous data.18 The analyses
were performed using SAS programs.'9

Results

The median age of the study popula-
tion was 46 years (range of 40 to 61 years),
and the mean years of schooling was 10.
Risk factors for breast cancer-such as a
family history, age at menarche, age at
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first birth, and prior breast biopsy-did
not vary by group. Data are not shown for
these factors.

The nonattenders were more likely to
live in rural areas than the attenders (P
< .001); they were also more likely to be
unemployed and never to practice breast
self-examination than the PS group (P
< .05). Thirty-two of the nonattenders had

had a recent mammogram. This was con-
sidered a legitimate reason for nonatten-
dance, and these women were removed
from the analysis. The remaining women
(n = 178) reported that not having the op-
portunity (39%); not wanting to participate
in the Tromso Study (15%); fear of X-rays
(13%); concern about painful examination
(4%); not receiving a personal invitation

(4%); fear of discovering breast cancer
(3%); and the potential of having a male
examiner (3%), were the reasons for non-
attendance. Some women gave more than
one answer, 22% did not answer, while al-
together 14% of the women claimed, with-
out giving further explanations, that none
of the listed factors was the rationale be-
hind their nonattendance.

Table 1 shows that both the SN
group and the nonattenders reported sig-
nificantly lower breast cancer anxiety at
follow-up than the PS group (P < .05).
The nonattenders also recalled being less
anxious about breast cancer 1 year be-
fore, compared with the PS group
(P < .001). The changes within each
group did not gain statistically significant
P values.

Altogether, 84% of the women re-
ported having been given adequate infor-
mation in the screening invitation, and
79% reported the same about the screen-
ing examiation. Among women receiv-
ing the workup letter and examination,
61% and 72% respectively, were satisfied
with the information.

Table 2 shows that more women in
the FP group than in the SN group expe-
rienced the screening examination either
as unpleasant or as both painful and un-
pleasant (P < .01). However, the major-
ity in both groups found it neither painful
nor unpleasant.

Table 3 shows that, among the FP
group, women who recalled having anx-
iety about breast cancer 1 year before
(prior to the screening), anxiety about the
anticipated workup examination, or fear
of breast cancer upon receiving the
workup recommendation were more
likely to have breast cancer anxiety at
follow-up, after the reassurance, than
those who did not (P < .001). Women
who were content with the information in
the workup letter had a higher prevalence
of breast cancer anxiety than those who
reported the opposite (P < .05). No as-
sociation was found between the preva-
lence of anxiety about breast cancer and
how the information was perceived at the
invitation, the screening, or the workup
examination.

Ninety-two percent of the nonat-
tenders and 99% of the attenders and the
women never invited indicated willing-
ness to participate in another free mam-
mography screening in the future. Of
the attenders, 99% said they would also
recommend a similar screening to a

friend.
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Diswussion
The present study shows that a high

proportion ofwomen in a general popula-
tion, approximately one out of three, have
anxiety about breast cancer. The results
further suggest that having negative re-
sults on a screening mammogram de-
creases this prevalence and that women
who elect not to attend a screening are less
anxious about breast cancer than those
who attend.

One strength of this study is that
breast cancer anxiety among women who
were invited to the mammographic
screening can be compared with that of
women who were not invited. Another is
that reasons for nonattendance could be
evaluated without taking the monetary
cost of the mammogram into account.

One limitation of this study is the pos-
sibility of recall bias. Another is that the
survey instrument was not of sufficient
depth to explore the relationship of cancer
anxiety to other related health-belief con-
cerns. Nevertheless, our results, which
suggest that anxiety about breast cancer
may motivate attendance at breast cancer
screening, are in accordance with other
studies, which used survey instruments
that focused on more attitude and belief
dimensions-such as perceived suscep-
tibility-than ours did.20-22

This study reveals a higher atten-
dance rate than do most of the studies re-
viewed by Vernon et al.23 The high ac-
ceptance may be due to the fact that the
mammography screening was put in a
broader context of a comprehensive
health survey. Our results also reflect the
fact that women living or working in the
city center had easier access to the mam-
mogram screening facility than those who
did not. This inference of inconvenient lo-
cations as a significant factor in explaining
nonattendance has been proposed in pre-
vious studies.14,17,24

We do consider the low response rate
among nonattenders eligible for the study
to be a limitation. The same problem was
revealed in the study by Baines et al.14
Although the 178 nonattendersmay not be
representative of all the women who de-
clined, their answers should be ofvalue in
understanding reasons for nonattendance.

Our finding that 11% found the
screening examination somewhat painful
is in accordance with that ofBaines et al.14
but in contrast to that of Stomper et al.,
who found that only 1% reported the ex-
amination to be painful.25 That more

women in the FP group than in the SN
group perceived the screening examina-
tion to be both painful and unpleasantmay
be because women in the FP group have
breasts that are more difficult to examine
due to size or density, thus necessitating a
stronger and more painful compression of
the breasts. These results indicate some
drawbacks of screening that have also
been revealed in other studies.13

The present study indicates that
women who were anxious before the
screening were more likely to remain so.
Discouragingly, perceived adequate infor-
mation does not seem to prevent anxiety
about breast cancer among thosewho had
to go through a workup examination. Ad-
ditional measures need to be found to min-
imize this negative effect ofthe screening.

Nearly all the women taking part in
the present study reported thattheywould
attend another mammography screening
and also recommend a screening to their
friends. These results reflect a positive at-
titude toward mammography and a will-
ingness to participate that has not been
adversely affected by screening experi-
ences. [
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