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Predictors of returning for second round
screening at a population based mammographic
screening programme in Melbourne, Australia

Jill Cockburn, Penelope Schofield, Victoria WXhite, David Hill, Ian Russell

Abstract
Objective - To examine factors associated
with returning for second round mam-
mography screening.
Setting - This was a population based
mammographic screening programme in
Melbourne, Australia.
Design -A cohort design was used whereby
668 women were interviewed before the
screening programme began and at-
tendance for both first and second round
screening was ascertained from pro-
gramme records. The cohort sample was
drawn from two regions of a defined area
(close to and distant from the screening
centre).
Main results - Of the 315 women who
attended for first round screening, 75%
from the proximal sample and 70% from
the distal sample returned for second
round screening. Attendance at the second
round was predicted by the following: the
method of recruitment for first round
screening, with women who required a
letter of invitation and a reminder being
less likely to reattend than those who ini-
tially attended in response to a community
campaign (OR= 0.34; CI 0.19,0.61); mam-
mographic history before the initial
screen, with women who reported previous
diagnostic mammography being more
likely to reattend than those who did not
(OR=2.97; CI 1.01,8.9); stated intention
of attending for the initial screen, with
those with weakest intention of attending
for their first round being less likely to
attend for second round (OR= 0.44; CI
0.23,0.85); and increasing scores on a scale
that measured preventive orientation to
health (OR= 1.24; CI 1.02,1.50).
Conclusion - Our findings corroborate
other findings of reduced long term at-
tendance for screening from people who
are "reluctant participants" initially.

(_7 Epidemiol Community Health 1997;S1:62-66)

Sufficient regular attendance among women in
the target population will be a critical de-
terminant of the success of population based
mammographic screening programmes for re-
ducing population mortality from breast can-
cer. In Australia, calculations concerning the
benefit of mammography are based on the
premise that 70% of women in the group tar-
geted by the National Program for the Early
Detection of Breast Cancer will have regular

screening mammograms at two yearly intervals.
To ensure that the women recruited for initial
screening continue to participate with regular
screening in the programme is therefore a chal-
lenge.

In contrast to the large body of research on
initial attendance,' comparatively little research
has been conducted on factors associated with
returning regularly for screening,2 8 despite re-
ports that participation rates tend to fall off in
successive screening rounds.2 "'- An under-
standing ofthe factors that predict reattendance
at screening is essential so that strategies for
encouraging participation can be effectively tar-
geted.
We have previously reported on the factors

which predict attendance at first round screen-
ing among a cohort of women originally in-
terviewed before the beginning of a pilot
mammographic screening programme in Vic-
toria. " We are now able to examine the patterns
of attendance in the programme for second
round screening among the women who at-
tended initially, and to examine the factors that
predict reattendance.

Setting
The National Program for the Early Detection
of Breast Cancer offers a free mammographic
screening service to women aged over 40 at
accredited screening and assessment centres
throughout Australia. Although women over
40 are eligible for free mammography, only
women aged 50 to 69 are actively recruited to
the programme. Before the programme had
been established nationally, a number of pilot
programmes were undertaken around Aus-
tralia. The pilot programme in metropolitan
Melbourne, Victoria began in 1988 and, at the
end of its pilot phase, became part of the
national programme. The target population for
the pilot programme was defined as women
aged 50 to 69 living in any of 34 postcodes
surrounding the programme centre. This com-
prised an area of approximately 905 km2, with
475 000 residents and 39 404 women aged 50
to 69. Compared with the Australian popu-
lation as a whole, a larger proportion was born
overseas (36% v 22%). The most frequently
reported countries of birth were Italy (6%),
UK (3%), and Greece (3%).

Participants and methods
The study methods have been described in
detail elsewhere." 12 Briefly, before the pilot
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Table 1 Characteristics of the women from the proximal and distal samples who returned
for the second round of mammograpghy screening

Proximal Distal p value
(n= 167) (n= 148) for x2

Age(y) 50-59 42.5 70.3
60-69 57.5 29.7 <0.0001

Home tenure: Renting 5.5 6.8
Buying 4.3 43.2
Own 87.1 45.9
Other 3.1 4.1 <0.0001

Language spoken
at home: English only 19.0 12.8

Other language 81.0 87.2 0.26
Education: Lower secondary or less 47.5 56.5

Upper secondary or trade 44.4 35.4
Post secondary diploma 8.0 8.2 0.25

Employment status: Employed 43.8 56.2 0.05

screening programme began, 668 women from
the target population (women aged between
50 and 69 who lived in a defined geographical
area around the programme) were interviewed
in their homes. The sample size was intended to
detect a 12% difference on measured variables
between attenders and non attenders with
alpha = 0.05 and beta = 0.80. Electoral lists
were used to draw two separate random
samples for our survey - one living within a
2 km radius of the programme (the "proximal"
sample), the other from an area 10-20 km away
(the "distal" sample). This was done to control
for the effects of distance from the programme
in the analysis. The interview covered nine
topic areas that it has been suggested might
influence decisions about attendance at the
screening programme. These topic areas were

as follows: experience with breast disease and
prior mammography; perceived susceptibility
to and concern about breast cancer; knowledge
about breast cancer and screening; benefits
and barriers associated with mammography;
participation in other preventive health be-
haviours; social influence; ability to get to the
programme; health related character traits; and
sociodemographic characteristics.
About two months after the women had been

interviewed, the pilot screening programme
opened. Recruitment for first round screening,
conducted over two years, was achieved by a
public campaign (based on local newspaper
articles and promotion of the programme to
the community) followed by personal letters of
invitation and reminders to women who did not
respond to the community campaign. Three
hundred and fifteen ofthe women in our sample
(167 from of the proximal sample and 148
from the distal sample) attended the screening
programme. The public recruitment campaign
promoting the service continued after the pilot
programme became part of the national pro-

gramme, with women who attended for their
first screen in the pilot programme also being
invited by letter for rescreening two years later.
The reattendance data of women from our

sample was ascertained from programme re-

cords, along with information on the clinical
outcome of the first screening visit and the time
taken to notify women of their results. None
of the women in our sample was found to have
breast cancer at the first screen. The sample
size of 315 first round attenders is sufficient

to detect a difference of 17% on measured
variables between second round attenders and
non-attenders.

ETHICS
The study was approved by the Ethics Com-
mittee of the Anti-Cancer Council of Victoria.

Results
SAMPLE
The demographic profiles of the women from
the proximal and distal samples who returned
for second round screening are shown in table
1. The women in the proximal sample were
significantly older (X2=24.28; df= 1; p<0.0001),
more likely to own their own home (X2 = 71.43;
df=3; p<0.0001), and less likely to be em-
ployed (X2 = 3.84; df= 1; p = 0.05) than women
in the distal sample.

ATTENDANCE AT SECOND ROUND
There was no significant difference in the re-
attendance rates for women in the proximal
(75%) and distal samples (70%); x2 = 0.83;
df= 1; p =0.36). The median time from first
to second screen was 27 months.

PREDICTORS OF ATTENDANCE AT SECOND ROUND
Logistic regression was used to predict at-
tendance at the second screening round. Each
measured variable was independently tested for
association with the outcome, after controlling
for the effects ofregion and, hence, the possible
confounding effects of the different demo-
graphic profiles. Table 2 displays all variables
with associations with attendance of p<0.05.

Experience with breast disease and
mammography
Women who reported at the interview that
they had previously undergone a diagnostic
mammogram were more likely to return for
second round screening in the mammography
screening programme than women who had
not. A family history of breast cancer, having
had a breast lump, and the amount of previous
contact with people with breast cancer were
not significantly associated with reattendance.

Perceived susceptibility to and concern about
breast cancer
Perceptions of susceptibility to breast cancer
and the intensity ofconcern about breast cancer
measured before the beginning of the pilot
screening programme were not associated with
attendance at second round screening.

Knowledge
Knowledge of risks for breast cancer and of
available treatments for early detected breast can-
cer were measured at the interview. Knowledge
of these issues at this time was not associated
with attendance at second round screening.

63

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.51.1.62 on 1 F
ebruary 1997. D

ow
nloaded from

 

http://jech.bmj.com/


Cockburn, Schofield, White, Hill, Russell

Table 2 Significant predictors of attendance for the second round of the mammographic screening programme

Varnable % returned x2 p value* df OR* 95% CI

Mammography prior to initial screen:¶ 0.05 2
None (n=257) 72 100t
Diagnostic (n= 34) 87 2.97 1.01,8.9
Screening (n=22) 64 0.68 0.27,1.7

Score on preventative orientation scale:11 0.03t 13 1.24§ 1.02,1.50
Lowest quintile (n = 46) 61
2nd quintile (n = 55) 71
3rd quintile (n =44) 68
4th quintile (n 63) 78
Highest quintile (n = 64) 80

Stated intention of attending for initial screen:T 0.002 2
Likely to attend (n=235) 77 1.00t
Neither likely nor unlikely (n= 31) 61 0.47 0.22,1.04
Unlikely to attend (n=49) 60 0.44 0.23,0.85

Method of recruitment initial screen:¶ 0.0008 2
Public campaign only (n = 156) 80 1.00t
Public campaign & personalised invitation (n = 53) 77 0.84 0.39,1.79
Public campaign & invitation & reminder (n = 101) 58 0.34 0.19,0.61

* Adjusted for region.
t Reference category.
t X2 trend (adjusted for region).
§ OR associated with one unit increase in derived score (eg, moving from lowest to next highest quintile).
¶J Some missing data.

Perceptions of benefits and barriers associated
with mammography
Perceptions of expected embarrassment, ra-
diation risk, and accuracy of mammography
measured at the interview were not associated
with attendance at second round screening.

Other preventive health behaviours
An up to date Pap test screening history and
frequency of breast self examination were not
significantly related to reattendance.

Social influence
Social influence on the respondent was meas-
ured for five referent groups: friends, her part-
ner, children, co-workers, and her doctor. None
of these perceived influences was significantly
associated with reattendance.

Access issues
A number of measures of access to the screen-
ing service were obtained. These included ac-
tual distance to the programme, perceived
difficulty of getting to the programme, fa-
miliarity with the areas around the screening
service, and work and home commitments.
None of these factors was associated with at-
tendance for second round screening.

Health related character traits
Increasing scores on a scale that measured
preventive orientation toward health were as-
sociated with re-attendance (table 2). This scale
contained three items asking for agreement on
a five point Likert scale. The items in the scale
were as follows:
1 It is a good idea to have medical check ups;
2 Having a check up would make me feel more
confident about my health; and
3 Having medical exams and physical check
ups just seems like too much trouble.
The scoring of the last item was reversed before
scale computation. No association was found
between second round attendance and health

locus of control, dispositional optimism, med-
ical anxiety, beliefs about the priority of health,
and being tied to a routine.

Sociodemographic characteristics
Age at interview, home ownership, employment
status, speaking a language other than English,
and club membership were not associated with
returning for second round screening.

Intention to attend for first round screening
Women who stated the strongest intentions
about attending for first round screening were
significantly more likely to return for second
round screening also (see table 2).

Method of recruitment for first round screening
Compared with women who attended for an
initial screen in response to the community
campaign before receiving a letter of invitation,
women who did not attend till they had received
both a written personal invitation and a re-
minder letter were less likely to return for their
second round screen (table 2).

Outcome offirst visit
There was no significant association between
second round attendance and having been re-
called for further assessment at the initial visit,
either because of a suspected abnormality or
because of a technical problem in the mam-
mogram, and returning for second round
screening. The time between first visit and
notification of results from that visit also did
not predict attendance at the next round of
screening.

Discussion
In this study, the strongest predictor of at-
tendance at second round screening in the
programme was the method of recruitment for
first round screening. Women who required the
most intensive recruitment efforts to attend for
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the initial screening were those least likely to
return. In line with this, women who initially
indicated that they did not intend to have a
screening mammogram at the programme were
least likely to return for second round screen-
ing. This finding corroborates an early finding
from the original HIP study of reduced long
term participation from what Fink et al termed
"the reluctant participants" at initial screen,2
and confirms the adage "past behaviour is the
best predictor of future behaviour".'3

Fink et al2 cautioned that the diminishing
participation of respondents in subsequent
screenings should not be taken to indicate that
more intensive efforts to recruit women into a
screening programme are not worth the effort.
The results of our earlier study support this,
as the letter of invitation and the reminder
contributed significantly to initial attendance
rates. As reported in our earlier study, the
invitation boosted attendance at first round
screening in the proximal sample from 35%
attending in response to the public campaign
and before being sent the letter, to 58% fol-
lowing the reminder letter; and in the distal
sample from 17% attending before the letters
to 46% attending after the second reminder
letter." Moreover, as with the study of Fink et
al, we found that although the level of par-
ticipation for second round screening was not as
high for those who had needed more intensive
recruitment efforts at the first round, 77% of
those who received a personal letter and 58%
of those who required both a letter and a
reminder attended for second round screening.
The other variables that differentiated those

women who returned for subsequent round
screening in the programme from those who
did not were similar to some found in other
studies. Fink et a!2 found that the only
significant relationship between completed
screening examinations and attitudes toward
screening was in response to an item, "physical
examinations just make you worry; its like look-
ing for trouble". Women who disagreed with
this item were more likely to complete the
screening. This is similar to our finding of a
significant trend towards higher scores on a
preventive orientation scale being associated
with subsequent attendance.
A history of mammograms has also been

found in other studies to determine regular
attendance at a screening programme.35 Sur-
prisingly, in our study, compared with women
who had never had a mammogram, those who
had had a diagnostic mammogram before their
initial attendance in the screening programme
were more likely to return for second round
screening, while women who had had a pre-
vious screening mammogram were not. Given
that the pilot screening programme in our study
was the first of its kind in Victoria, screening
mammograms before the initial visit must have
been obtained at private services outside
the organised programme. It is possible that
women returned to this service for further
mammograms rather than continuing with the
national programme. If it is the case that, rather
than stopping having screening mammograms
at all, women in our sample were choosing

to have screening mammograms outside the
national programme, this may explain why
many ofour hypothesised variables, particularly
those related to perceptions of susceptibility,
were not related to second round attendance
in the programme. However, this is speculative
as we do not know which, if any, women were
having subsequent mammograms outside the
national programme.
Nor do we have any information of women's

perceptions of their initial visit at the screening
programme. This is likely to be an important
determinant for shaping women's decisions
about reattendance at the programme. This
lack of information, along with the long time
period between measurement of variables and
the behaviour of interest, may explain why the
variables assessing knowledge and the per-
ceptions of benefits and barriers of the screen-
ing process did not differentiate between
attenders and non-attenders at second round
screening. It seems reasonable to expect that
intervening events, such as promotional cam-
paigns and, most notably, the screening visit
itself, would have affected knowledge and
perceptions of embarrassment, accuracy, and
radiation risk thereby attenuating any re-
lationships between these variables and the
target behaviour. This is supported by studies
from other programmes that show a difference
in knowledge and attitudes as a result of cam-
paigns to promote mammographic screening.'4
A number of the variables that predicted

attendance at first round screening did not
predict attendance at second round screening
- for example, a perception of being at least at
some risk for breast cancer, good knowledge
about treatments for breast cancer, and lack of
concern about radiation." Apart from the effect
of the screening visit and other intervening
events, other explanations are possible for this.
The analysis reported in this paper only in-
cludes those women who attended for first
round screening. Therefore, we are looking
at a homogeneous sample of women on the
variables measured. There may have been in-
sufficient variance on these variables to detect
change. Our study also had low power to detect
small differences. It is also possible that, in
fact, factors that are important for influencing
first round screening are not those that are
important for second round screening. If this is
the case, promotion for second round screening
would not need to focus on all the factors
used to promote first round screening. Further
investigation of this finding is needed in larger
studies that also include a measure of ac-
ceptability of the initial screening visit.

In our sample, around 70% of those at-
tending for first round screening subsequently
attended for second round screening in the
programme. However, as only 51% of our
sample attended for the initial round of screen-
ing," the second round attendance represents
only 36% of those initially interviewed. If sim-
ilar rates for rescreening are occurring at other
centres, and in the national screening pro-
gramme as a whole, this is a matter of concern
as it is clearly below the 70% regular par-
ticipation rate required for a significant re-
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duction in population mortality from breast
cancer. Data on rates ofsecond round screening
in the national programme in Australia are not
yet available. It is possible that some women

may be having screening mammograms at ser-

vices that are not part of the national pro-

gramme. It could be argued that it is in a

woman's best interests to have a screening
mammogram as part of the national pro-

gramme where accreditation ensures a high
quality screening service. It can not be assumed
that screening received at non-programme ser-

vices is of the same quality as that received in
the programme. Further research is needed
to identify factors influencing decisions about
rescreening in the programme. The informa-
tion collected should include perceptions of
the experience at first round screening and
data should be collected close to the time of
scheduled rescreening so that identified factors
will be those most likely to be influencing
decisions at that time.
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