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cancer.1 The program targets sexually active
women for screening at 2-yearly intervals
from age 18–20 years up to 69 years. At the
time the screening program was established,
a major influence on policy was a 1986
review by a working group of the Interna-
tional Agency for Research on Cancer
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ABSTRACT

Objective:  To compare cervical screening policy, screening uptake, and changes in 
cervical cancer incidence and mortality between Australia and the United Kingdom.
Design: Analysis of screening registry data and national cancer statistics.

ng: In Australia, organised cervical screening was initiated in 1991 for sexually 
e women aged 18–69 years, with a recommended 2-yearly interval. In the UK, 
nised screening began in 1988 for women aged 20–64 years, with a recommended 
rly interval in most regions.
lts: Estimated lifetime screening participation rates in 2001 were similar in the two 
tries, at 88% in Australia and 90% in the UK. For women who were screened and had 
ative result, the median time to the next screen was 27 months in Australia and 38 

months in the UK. At 39 months, equivalent proportions (74%) had been re-screened in 
the two countries, and by 60 months the re-screened proportions were 81% in Australia 
and 94% in the UK. From 1991–1993 to 1998–2000, the incidence of cervical cancer in 
women aged 20–69 years fell by 33% in Australia and 33% in the UK, and mortality from 
cervical cancer fell by 36% in both countries.
Conclusions: After the introduction of organised screening, similar reductions 
in cervical cancer incidence and mortality were achieved in Australia and the UK. 
Therefore, the 2-yearly screening policy in Australia and the predominantly 3-yearly 
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screening policy in the UK appear to have been of broadly similar effectiveness.

For editorial comment, see page 476. See also page 490
inc
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thS
 e the introduction of organised cer-

al screening in Australia in 1991,
e National Cervical Screening Pro-

gram has succeeded in reducing the inci-
dence and mortality from invasive cervical

(IARC) on the effect of screening interval in
eight countries.2 The IARC working group
found that 3-yearly screening conferred a
substantial level of protection against cervi-
cal cancer, but that more frequent screening
afforded little further protection.

The choice of a 2-yearly screening interval
in Australia was made in the context of the
IARC review, while including a safety mar-
gin. This was to take into account that Pap
test registers were not yet configured in all
states, and that full quality assurance meas-
ures on all aspects of cervical smear testing,
from the smear-taker to the laboratory, were
not yet in place.3 The Australian National
Cervical Screening Program, therefore, rec-
ommends cervical screening more fre-
quently and across a wider age range than
many screening programs in developed
countries.3

In June 2005, the National Health and
Medical Research Council (NHMRC) recom-
mended that “the screening interval for Pap
smears in Australia be reviewed to ensure
that the program here is consistent with
international best practice”.4 In this context,
we compared policy and outcomes between
Australia and the United Kingdom. As the
approaches to cervical screening in the two
countries have been similar in some, but not
all, respects, the comparison allows the
effects of key differences to be evaluated.

METHODS
The primary comparison was confined to
the period before 2001, partly because of
data availability and partly because both
programs underwent changes after this date.
In 2003, the UK initiated a transition from

conventional to liquid-based cytology and
adopted age-dependent screening intervals.
In 2004–2005, each country initiated differ-
ent changes to the management of low-
grade smear abnormalities.1,5

We used screening registry data to esti-
mate the screening participation (or cover-
age) rate, defined as the proportion of
women in the population eligible for screen-
ing who have at least one recorded cervical
screening test in the time frame of interest.
In Australia, the 2-yearly rate was estimated
as the average national rate in women aged
20–69 years for 1997–1998 and 1999–
2000,6 and the 3-yearly rate was estimated
using 1998–2000 data for New South Wales
(which has about a third of Australia’s popu-
lation).7 In the UK, the 3-yearly rate in
women aged 25–64 years was for England
in 1998–2001, and the 5-yearly rate for
1996–2001.8 The lifetime rate in 2001 was
estimated for Australia as the self-reported
ever-screened rate in women aged 18 years
or over,9 and for the UK from health author-
ity KC53 returns for women aged 25–64
years.8 We also used registry data to assess

the cumulative re-screened proportion at
various times after a negative smear for
women who appeared on the register.10

To compare outcomes in the two coun-
tries, changes in cervical cancer rates were
examined before and after the introduc-
tion of organised screening, using data
from the IARC’s Cancer incidence in five
continents11 and the World Health Organi-
zation mortality database12 (for mortality
rates before 2002). For additional infor-
mation on incidence rates and supplemen-
tary analyses, data were obtained directly
from the relevant national statistical
reports.6,13,14 All analyses were performed
using code C53 of the 10th revision of the
International classification of diseases.
Direct age-standardisation was performed
using the World Standard Population.15

While reliable information on mortality is
available from the 1970s, comprehensive
and reliable incidence data are not avail-
able before the 1980s. Therefore, changes
in incidence rates were compared only for
the period after introduction of organised
screening.
JA • Volume 185 Number 9 • 6 November 2006
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RESULTS

Screening approaches and policy
In both Australia and the UK, opportunistic
screening was conducted from the 1960s.
Organised screening was implemented in
1991 in Australia and in 1988 in the UK, at
a recommended interval of 2 years for
women aged from 18–20 years to 69 years
in Australia, and a recommended interval of
3 or 5 years for women aged from 20 years
to 64 years in the UK. Until 2003, the
interval in the UK varied between 3 and 5
years for different health authorities, with
more than half of those in England issuing
screening invitations every 3 years.16 Even
in those with a 5-yearly recall policy, a
substantial proportion of general practition-
ers operated their own 3-yearly recall; in one
such region, 62% of GPs were recalling
women at 3 years, leading to the conclusion
that, in England, “five-yearly … recall sys-
tems do not have a major impact on popula-
tion coverage but are acting predominantly
as a failsafe mechanism”.17

Since the introduction of organised
screening, both countries have implemented
comprehensive laboratory quality assur-
ance, including training, proficiency testing
and performance standards for report-
ing.16,18 Although the system used to clas-
sify cytological abnormalities varied, the
management of lesions of broadly similar
severity did not differ substantially between
the two countries.

 It is likely that, in Australia, a higher
proportion of women with low-grade abnor-
malities were immediately referred for col-
poscopy. However, relevant studies differ
with respect to the follow-up period, and
some report on biopsy rates rather than
colposcopy referral rates, making interpreta-
tion difficult.19-22

In both countries, cervical screening is
coordinated nationally, but invitations to
attend for screening are organised at the
level of the state (for Australia) or region (for
the UK). In both countries, most screening
tests are performed in general practice.

In Australia, reminder letters to attend
screening are sent at 27–36 months by the
state and territory Pap test registers, which
were established between 1989 (Victoria) and
1999 (Queensland). Women are entered onto
the register unless they elect to opt off, with
an opt-off rate in NSW of about 1%.7 A
Medicare rebate is available for screening
with conventional cytology. In 2001, practice
incentive payments were introduced for
screening eligible women who had not been
re-screened for 4 years,23 and, in 2005, new
incentives were introduced to allow a practice
nurse to take smears in this group of women
in certain regional, rural and remote areas.24

In the UK, the National Health Service
(NHS) call and recall system is organised on
the basis of regional health authorities (more
recently restructured as Primary Care
Trusts). The health authority generated invi-
tation and reminder letters to eligible
women registered with a GP in the region.
The precise timing varied by region — for
example, in Oxfordshire, invitation letters
were issued at 34 months, and reminder
letters were usually sent 6–12 months later.
If a woman did not respond, follow-up was
performed by the GP. To encourage high
levels of 5-yearly coverage, a practice incen-
tive scheme was introduced in 1990. This

was structured so that each practice received
the maximum payment if more than 80% of
registered eligible women had been
screened in the previous 5 years, a lower
payment if 50%–79% of women had been
screened, and no payment if fewer than 50%
had been screened.16

Since the introduction of organised
screening, the main differences in approach
between the two countries lie in the specific
policy recommendations for the screening
interval and target age range (Box 1), and
the systems for implementing these policies.
Therefore, a comparative analysis of the
patterns of screening uptake and cervical
cancer incidence and mortality in the two
countries should provide some evidence on
the relative effectiveness of the different
screening policies.

Screening uptake
Box 1 shows that screening participation
rates were slightly higher in Australia than
in the UK over a 3-year period, but were
similar over a lifetime (88% and 90%,
respectively, assessed in 2001).

Box 2 shows the cumulative proportion
re-screened by time since a negative smear
for populations in Australia (NSW) and the
UK (Oxfordshire). Re-screening in NSW
was most likely to occur either at about 1
year after the negative index smear (mainly
at 12–15 months) or after 2 years (mainly at
23–30 months), reflecting some annual
screening in addition to the effective dissem-
ination of the biennial screening message

2 Cumulative proportion of women with a negative smear who were 
re-screened, by time since the negative smear, in Australia (New South Wales) 
and the United Kingdom*

* Australian data are for 548 997 women listed on the NSW Pap Test Register with a negative smear in 1998. 
UK data are for 2497 randomly selected Oxfordshire participants in the Million Women Study who had a 
negative smear between 1988 and 1996. ◆

Years after negative smear

C
um

ul
at

iv
e 

p
er

ce
nt

ag
e 

re
-s

cr
ee

ne
d

0

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 1 2 3 4 5

Australia (NSW)

UK (Oxfordshire)

1 Cervical screening policy and 
estimated participation rates 
(proportion of eligible women 
who had at least one Pap smear 
during each period)

Policy/
period Australia

United 
Kingdom

Policy 2-yearly, 
ages 18–69 

3- or 5-yearly, 
ages 20–64 

Over 2 years 62% na

Over 3 years 73% 66%

Over 5 years na 83%

Lifetime 88% 90%

na = not available. ◆
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and the effect of reminder letters sent at 27
months. In NSW, the proportion of women
re-screened within 21 months was 30%.
This accords with the result of 32% obtained
from a sample of 175 723 women from all
Australian states and territories who had an
index smear in February 1999.6

In the UK, most re-screening occurred at
around the third year (mainly at 34–40
months) after the last negative smear. To
assess the applicability of the Oxfordshire
data to other regions in the UK, the re-
screening patterns were compared with
those obtained from a retrospective analysis
of 50 915 women on 3-yearly routine recall
in nine different health authority regions in
the north-west of England,17 and close
agreement was found. In the north-west
regions, the proportions re-screened within
36 months and 60 months were 25% and
93%, compared with 23% and 94%, respec-
tively, in Oxfordshire.

The median time to the next screening
test in NSW was 27 months, compared
with 38 months in Oxfordshire (Box 2). At
39 months, the re-screened proportions in
the two populations were the same —
74%. However, the timing of re-screening
in NSW was more variable — about the
same proportion of women were re-
screened in a 26-month period in NSW
(13–39 months after the negative index
smear), as were screened in a 4-month
period in Oxfordshire (35–39 months after
the negative index smear). Beyond 39
months, the cumulative re-screened pro-

portion was lower in NSW than in Oxford-
shire. By 60 months (5 years), the re-
screened proportions in NSW and Oxford-
shire were 81% and 94%, respectively.

Changes in incidence of cervical cancer
After the introduction of organised screen-
ing, the average incidence rate of cervical
cancer in the period 1991–1993 to 1998–
2000 fell by 33% in Australia and 33% in
the UK in women aged 20–69 years (Box 3).

To assess differences in recent age-specific
incidence rates, data for 1998–2000 were
examined for the two countries. The average
age-standardised incidence rate in women

aged 20–69 years was 13% lower in Aus-
tralia, with a rate of 10.2 per 100 000 in
Australia and 11.8 per 100 000 in the UK. In
both countries, the number of cancers
occurring in women aged under 25 years
was relatively small — in Australia, the rate
in women aged 20–24 years was 1.3 per
100 000 (based on an average 8 cases per
annum), while in England it was 2.4 per
100 000 women (based on an average 35
cases per annum). For women aged 20–49
years, the average age-standardised cancer
incidence in Australia was 22% lower than
in the UK, but incidence rates were slightly
higher (7%) in Australia for women aged
50–69 years.

Changes in mortality of cervical cancer
In the early 1970s, mortality rates of cervical
cancer in Australia were, on average, about
20% lower than those in the UK. Since the
early 1980s, mortality in Australia has been
about a third lower than in the UK (Box 4).
Joinpoint regression analysis was performed
to detect any changes in cervical cancer
mortality trends from 1965 to 2001.25 In
both countries, a significant downturn in
the mortality trend was detected within a
few years of the introduction of organised
screening.

During the period of opportunistic
screening (before 1988, see Box 3), the
average mortality rate in women aged 20–69
years declined by 10% in Australia and 7%
in the UK. This was probably due to several
factors, potentially including increased
access to screening and treatment and
increased survival resulting from a shift
towards a greater proportion of localised

4 Age-standardised mortality from cervical cancer in women aged 20–69 years 
in Australia and the United Kingdom (England and Wales)

* Rates per 100 000 women. Although data are shown for England and Wales, annual age-standardised 
mortality rates for the UK were within 3% of those for England and Wales in each year for which data were 
available. ◆
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3 Changes in age-standardised cervical cancer incidence and mortality rates in 
Australia and the United Kingdom (England and Wales)

Per cent decrease in average annual rate

Australia United Kingdom

Period (screening type) and age group Incidence Mortality Incidence Mortality

1978–1980 to 1985–1987 (opportunistic)

Age 20–49 years —* 4% —* – 17%
(increase)

Age 50–69 years —* 12% —* 21% 

Total (age 20–69 years) —* 10% —* 7% 

1991–1993 to 1998–2000 (organised)

Age 20–49 years 30% 35% 29%† 32%

Age 50–69 years 39% 34% 40%† 38%

Total (age 20–69 years) 33% 36% 33%† 36%

* Changes in incidence are not quoted for the period when screening was opportunistic, as incidence data 
before the 1980s were not universally available and had limited reliability.
† Incidence data are for England. For 1991–1993, rates were calculated using the available data, which 
were for six regions (Birmingham and West Midlands, Merseyside and Cheshire, North Western, Oxford, 
South Thames, and Yorkshire). ◆
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cancers.26 While a fall was observed in ages
50–69 years in both countries, mortality in
women aged 20–49 years stayed relatively
stable in Australia and increased in the UK.
During the period of organised screening
(from 1991, see Box 3), the average mortal-
ity rate at age 20–69 years fell by 36% in
both countries, corresponding to a fall in the
average from 3.6 to 2.3 per 100 000 women
in Australia and from 5.5 to 3.5 per 100 000
women in the UK.

Because organised screening was intro-
duced in Australia 3 years later than in the
UK (1991 versus 1988), it was possible that
the primary comparison of changes in rates
from 1991–1993 to 1998–2000 reflected
initial implementation issues in Australia to
a greater degree than in the UK. To check for
this possibility, the reduction in average
mortality in Australia was also calculated
from 1994–1996 to 2001–2003 (ie, over a
later period to allow for residual implemen-
tation of the organised program between
1991 and 1994). This supplementary calcu-
lation used recent data published by the
Australian Institute of Health and Welfare
(AIHW).6,13 (It should be noted that, for the
years in which the data overlap, there are
slight differences in mortality rates pub-
lished by the AIHW and WHO.) At the time
of writing, cervical cancer incidence data in
Australia were not available after 2002 and
therefore changes in incidence over the later
period could not be assessed. Using the
AIHW data, the reduction in mortality in
women aged 20–69 years from 1994–1996
to 2001–2003 was 38% — similar to the
36% reduction observed from 1991–1993
to 1998–2000 using the WHO mortality
database.

DISCUSSION

This analysis compared cervical screening
policies and uptake, and cervical cancer
outcomes between Australia and the UK.
Although the estimated lifetime coverage
rates are similar in the two countries, con-
siderable differences in the timing of re-
screening were observed. The timing of re-
screening in women who have a negative
smear describes the actual screening inter-
val achieved in each population. In Aus-
tralia, women tend to be re-screened at a
more variable interval than in the UK, with
a greater proportion re-screened before 3
years, but fewer re-screened by 5 years.

Several elements other than screening
interval policy may contribute to these dif-
ferences, including the timing of reminder

letters, practitioner incentives, disincentives
to opportunistic early re-screening, and geo-
graphic factors. There is little incentive to
re-screen early in the UK, and the high re-
screening rate observed at 5 years probably
reflects practice incentives based on 5-yearly
participation rates.16 In addition, each
woman in the UK is registered with a single
practice, which facilitates follow-up and
tracing. In Australia, the lower 5-year re-
screened proportion may partly reflect the
difficulties in reaching remote and rural
populations. It is known that 2-yearly
screening participation rates are lower in
Indigenous Australians,27 and it is likely that
5-yearly re-screening proportions are also
lower in this group. With the introduction
in 2001 of practice incentive payments in
Australia based on 4-yearly re-screening
rates, the re-screened proportion at 4 years
may increase.

Both countries show a low incidence of
cervical cancer for women aged 20–24 years
(< 2.5 per 100 000 women), which was one
reason for the 2003 increase in the age of
starting screening to 25 years in the UK. In
women aged 20–49 years, cervical cancer
incidence was lower in Australia than in the
UK, whereas in women aged 50–69 years, it
was slightly higher in Australia than in the
UK. Given the differences in screening uptake
between the two countries, these results are
consistent with a UK audit of screening histo-
ries, which found that, for women younger
than 55 years, the protective effect associated
with a negative smear was reduced after 3
years, but, for women 55 years and over, the
protective effect remained relatively stable for
at least 5 years.28 In this context, the high
level of re-screening achieved by 5 years in
the UK may play a role in the optimisation of
screening in older women within the eligible
target population.

Our comparison of national cancer rates
assumes that the effect of screening is not
influenced by differences between the two
countries in risk factors for cervical cancer,
such as the distribution of oncogenic human
papillomavirus (HPV) types and established
cofactors — use of oral contraceptives,29

multiparity,30 age at first full-term
pregnancy30 and use of tobacco.31 A second
assumption is that the population samples
used to assess patterns of screening uptake
in the two countries are representative of the
total eligible population; as discussed, there
is reasonable evidence to support this. A
caveat is that estimates of the re-screening
proportion obtained from screening registry
data in both countries are likely to be

slightly lower than the true value, as women
who move or change name are not always
identified as duplicate entries. A further
consideration is that some women with neg-
ative smears have a history of previous
abnormal smears or treatment to the cervix,
such that they are recalled before the recom-
mended screening interval in accordance
with management recommendations.32

However, as the relevant management rec-
ommendations were broadly similar in the
two countries, this should not substantially
affect the comparison.

The primary objective of organised cervi-
cal screening is to reduce mortality from
cervical cancer. Since the introduction of
organised screening, Australia and the UK
have experienced similar proportional
reductions in cervical cancer incidence and
mortality. Therefore, the 2-yearly screening
policy in Australia and the predominantly 3-
yearly screening policy in the UK appear to
have been of broadly similar effectiveness.
This supports the findings of the original
1986 IARC working group on cervical
screening intervals.2

In 2004, the IARC convened an interna-
tional expert working group on cervical
screening33 and recommended that:
• For women over the age of 50 years, a 5-
year screening interval is considered appro-
priate; and
• For women aged 25–49 years, a 3-year
rather than 5-year interval might be consid-
ered in countries with the necessary
resources.

Given the results of our analysis, and the
latest IARC recommendations for age-
dependent cervical screening intervals, it
seems timely to reconsider screening inter-
vals in Australia. This could be performed in
conjunction with considering other future
screening program options, including the
possible introduction of new test technolo-
gies and the implementation of prophylactic
HPV vaccination.
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