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Abstract

Background To examine time trends in cervical cancer

incidence and mortality in NSW women aged ‡20 years in

relation to important health service initiatives and

programs.

Methods Data on cervical cancer incidence and mortality

were obtained from the NSW Central Cancer Registry for

1972–2001, and corresponding annual populations

obtained from the Australian Bureau of Statistics. Direct

age-standardised rates in the ‡20 year population were

calculated using the 2001 NSW census population as

standard. Proportional reductions in incidence and mor-

tality since 1972–1974 were also calculated and related to

key health service factors and to published NSW 5-year

cervical cancer relative survival for similar periods.

Results Declines in cervical cancer incidence ()10%) and

mortality ()20%), and increased degree-of-spread specific

survival following the introduction of universal health care

in 1975 suggest effects of greater access to Pap screening,

earlier access to diagnosis and treatment services, and

improved effectiveness of treatment. Incidence plateaued

during the 1980s, but mortality fell further ()7%) due to an

increased proportion of localised cancers (without change

to degree-of-spread specific survival). The 1980s mortality

reduction was a consequence of earlier diagnosis and/or

secondary prevention, not improved treatment effective-

ness or reduced incidence. A marked and sustained

incidence decline to 2001 ()35%) occurred after the

introduction of the NSW Cervical Screening Program in

1992. This was followed 3 years later by a sustained

mortality decline ()20%). During the 1990s survival across

all degrees of spread remained unchanged and the mortality

reduction was due entirely to reduction in incidence.

Conclusions The substantial reduction of cervical cancer

incidence and mortality in NSW over the last 3 decades is

associated with important health service interventions that

relate to control of cervical cancer, particularly the

implementation of a population-based organised cervical

screening program.

Key words Cervix neoplasms Æ Incidence Æ Mortality Æ
Survival Æ Time factors Æ Mass screening

Introduction

Cervical cancer is a significant gynaecological cancer in

women in most populations, and is preventable by regular

screening by exfoliative cytology using the Papanicolaou

technique. Screening identifies potentially pre-cancerous
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lesions (cervical intra-epithelial neoplasia or CIN) which

convey a risk of development into invasive carcinoma.

These lesions can then be removed or ablated which reduces

population incidence of invasive cervical carcinoma (pri-

mary prevention). Lowered incidence eventually will

translate directly into reduced mortality from the disease.

Screening can also detect early asymptomatic invasive

carcinoma (secondary prevention) and produce lower mor-

tality and improved survival from earlier and thus more

effective treatment [1, 2]. Lowered mortality can also result

from earlier diagnosis of symptomatic disease, and to

improved degree-of-spread specific treatment. In whole

populations, declines in cervical cancer mortality over time

can be a consequence of earlier incidence decline, and im-

proved treatment outcomes for diagnosed cases, either

through improvement in degree-of-spread specific treatment

or increasing proportions of cases detected at earlier stages.

The evidence of effectiveness of population screening

for cervical cancer relies on the results of observational

studies of individuals and populations. A meta-analysis of

published case–control and cohort studies has documented

the effectiveness of regular cervical screening in prevent-

ing cancer of the cervix [3]. Evidence for effectiveness of

screening in populations relies on studies of time trends in

cervical cancer incidence and/or mortality in relation to the

introduction and intensity of cervical screening, mainly

from Nordic countries (Iceland [1, 4–6], Scandinavia [7],

Finland [8]), Britain [9–13] and Canada [14]; and from

studies of differentials in cervical cancer incidence or

mortality between populations with different dates of

introduction or intensities of cervical screening [15–17].

Two of these latter studies [4, 5] contributed to the

meta-analytic evidence [3], and the remainder are later

confirmation of the benefits of cervical screening.

Reduction in cervical cancer incidence and mortality,

and improvements in survival, have been recorded in New

South Wales (NSW) and Australia for some time [18–26].

In Australia, cervical cancer screening moved to an

organised approach in the early 1990s, which included:

state-wide recruitment activities; improvements in Pap

smear taking and laboratory quality control; improvements

in notification of results; standardised management guide-

lines for abnormal results; and monitoring and research. In

NSW this included a population-based Pap Test Register

(PTR), which commenced operation in mid-1996 in order

to: send reminders to women for regular Pap test screening;

ensure follow-up of abnormalities; supply previous Pap test

results to service providers; and provide data for program

surveillance and management. The first reminder letters for

biennial screening were sent by the PTR in 1999, to women

on the register who had not screened in 27 months.

To date, trends in cervical cancer outcomes in Australia

have not been examined in relation to major health initia-

tives, particularly the implementation of organised

population-based cervical screening. Moreover, in the

absence of randomised controlled trials of cervical

screening, it is important that service studies be conducted

to assess the effectiveness of cervical screening at a

population level. Accordingly, this article assesses the

changes that have occurred in cervical cancer incidence,

survival and mortality in NSW in relation to the intro-

duction of population-based prevention and control

activities.

Materials and methods

Data

Annual numbers of new cases and deaths from cervical

cancer in NSW female residents by 5-year age group and

year of diagnosis or death for 1972–2001 were obtained for

this analysis from the NSW Central Cancer Registry

(CCR), using the CCR cause of death attribution. Primary

site of cancer is coded by the CCR according to the

International Classification of Diseases, 9th revision (ICD-

9). Cancer death data on the NSW CCR come from two

sources: (1) deaths reported to the NSW CCR from

reporting institutions, especially hospitals; and (2) the vital

registration death data. The NSW CCR amalgamates both

sources with information on incidence to derive fact of

death and cause of death. Hence this is more accurate than

just using cause of death data recorded by vital registration

or just cancer deaths reported to the NSW CCR.

Since 1972, notification of malignant neoplasms to the

NSW CCR has been a statutory requirement for all NSW

public and private hospitals, radiotherapy departments and

nursing homes, and for pathology and outpatients depart-

ments since 1985. The histological verification rate for all

cancers in NSW increased from 68% in 1972 to 89% by

1985, and since has varied between 85% and 90% in fe-

males (including cytology which was not distinguished

from histology prior to 1991) [25]. The histological veri-

fication rate for cervical cancer in 2001 was 96 percent.

The proportion of death certificate only (DCO) notifica-

tions of cancer in NSW has varied between under 1% and

2% over 1972–2001, except for the period 1983–1990

where the DCO rate varied between 2% and over 3% due to

limited CCR resources reducing active follow-up of cases

first notified by death certificate. In 2001 the DCO rate for

cervical cancer was 0.4% [25]. NSW CCR data meet

quality guidelines and are published in cancer incidence in

five continents by IARC [27].

Annual population estimates for 1972–2001 by sex and

5-year age group were obtained from the Australian Bureau

of Statistics (ABS).
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Analysis

Directly age-standardised incidence and mortality rates in

the ‡20 year population were calculated using the 1996

NSW census population as standard, along with 95%

confidence intervals [28]. The proportional reduction in

incidence and mortality since 1972–1974, using aggregated

1972–1974 incidence and mortality as the baseline (100%),

was computed as a percentage with accompanying 95%

confidence intervals, and plotted by period against mile-

stone health service factors on the same graph. Comparison

was made with published NSW 5-year relative cervical

cancer survival data for similar periods [21, 29]. Quoted

relative 5-year survival figures were computed originally

from the absolute survival of women up to 5 years after

being diagnosed with cervical cancer regardless of their

underlying cause of death, as a percent proportion of age-

and period-matched survival for all NSW or Australian

women [21, 29]. Microsoft Excel spreadsheet software was

used for the calculation of rates, confidence intervals (using

formulae from [28]) and for graphing.

Results

In the baseline comparison period (1972–1974) an average

of 338 new cases of cervical cancer were diagnosed

annually in NSW (as reported to the NSW CCR). Cervical

cancer mortality during this period averaged 138 deaths per

year. In 2001, the end of the study period, the total number

of new cervical cancer cases diagnosed was 252, and

mortality from cervical cancer was 82 deaths. Corre-

spondingly, cervical cancer incidence and mortality rates

have declined over the 30 years since 1972, by almost 50%

and 60%, respectively (Figures 1, 2, 4), and 5-year survival

has increased correspondingly (Tables 1 and 2, Figure 3).

The approximate 10% decline in incidence, most of

which occurred in the 4 years after the introduction of

universal health care in 1975, persisted more or less as a

plateau thereafter through to 1992 (Figures 1 and 4). The

approximate 20% reduction in mortality following intro-

duction of universal health care was followed by a smaller

reduction (�7%) until the late 1980s. (Figures 2 and 4).

Degree-of-spread specific 5-year survival also improved in

the 1970s, particularly from regional spread (Tables 1 and

2, Figure 3 [21, 29]).

While the incidence trend of cervical cancer remained

relatively static up to 1992, mortality fell by another 20%

during 1989–1992. (Figures 1, 2, 4). The improved sur-

vival during the 1980s (Figure 3) was documented as a

shift to a higher proportion of localised cancer as degree-

of-spread specific 5-year survival remained unchanged

(Table 1, [21, 29]).

A substantial and continued fall in cervical cancer

incidence occurred following the introduction of the NSW

Cervical Screening Program in 1992 (35% fall over 9

years), and this was followed 3 years later by a continued

decline in mortality of approximately 20% over 6 years

(Table 2, Figures 1, 2, 4). There was no significant further

improvement in 5-year survival during this period

(Table 1, Figure 3).
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Fig. 1 Decline in age-standardised cervical cancer incidence, NSW

1972–2001
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Fig. 2 Decline in age-standardised cervical cancer mortality, NSW

1972–2001
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Incidence rates for the years 1995–2001 were signifi-

cantly lower than for earlier years, as is evident from the

non-overlapping 95% confidence intervals (Figure 1).

Similarly, mortality rates for the years 1999–2001 were

significantly lower than for any year during 1972–1997

(Figure 2).

Discussion

Reduction in population mortality from cervical cancer can

be explained on the basis of reduced incidence, earlier

detection and/or improved treatment. Reduced incidence of

cervical cancer (primary prevention) can be a consequence

of reduction in risk factors for the condition (including

HPV infection), or detection and treatment of pre-cancer-

ous cervical abnormalities/biological risk factors for

cervical cancer. Organised population screening may also

detect cancer in asymptomatic women at earlier stages of

development than might be the case without screening and,

in the absence of improvement in stage-specific treatment

effectiveness, lead to better prognosis and survival

(secondary prevention). Reduced mortality can be a

consequence of diagnosis of cancer at a less advanced stage

which can result from screening asymptomatic women

(secondary prevention), and/or earlier diagnosis of symp-

tomatic women from earlier clinical presentation, diag-

nostic evaluation and referral. Mortality reduction or

increased survival can also be a consequence of improved

effectiveness of treatment of cervical cancer for particular

or all stages of the disease.

The approximate 10% decline in cervical cancer inci-

dence following the introduction of universal health

insurance (1975), which thereafter was stable through to

1992, suggests greater Pap test screening through improved

access to general practitioners and laboratory cytology

services because of improved accessibility from fee

rebates. Population secular trends in Pap tests were not

available from this period for comparison, however, nor are

pre-cancer abnormality detection rates. However, follow-

ing the introduction of universal health insurance there was

an improvement in 5-year relative survival of cervical

cancer from 64% to 70 % due to degree-of-spread specific

improvement in survival, especially in cases with regional

spread (37%–48%), with no significant shift in proportion

of cases diagnosed at different degrees of spread [21]

(Table 1). The 20% reduction in mortality following the

introduction of universal health insurance, which became

less pronounced through to the late 1980s, would, in part,

reflect the decline in incidence from primary prevention

through increased Pap screening. The decline in mortality

in this period also reflects the better survival due to

improved degree-of-spread specific survival, and this sug-

gests improved effectiveness of stage-specific treatment

(Table 1, Figure 3). Although there was little evidence of

shift across the broad categories of localised, regional or

distant spread during the 1970s, there could also have been

earlier diagnosis and more prompt treatment within the

degree-of-spread categories from secondary prevention by

Pap tests (screening asymptomatic women) and earlier

diagnosis in (minimally) symptomatic women. The hospi-

tal component of Medibank (and later Medicare) intro-

duced in 1975 provided tertiary treatment without direct

charge for the entire population, and this would have

facilitated prompt referral and intensive treatment. Besides

the improvement in degree-of-spread specific survival, the

near simultaneous proportional declines in incidence and

mortality (Figure 4) suggest that improved treatment or

earlier referral (within stages or degrees of spread) must

have played a role in the mortality decline in the 1970s,

especially earlier on, since declines in mortality from re-

duced incidence alone would be expected to be delayed for

some years, and this did occur following the introduction of

organised cervical screening in NSW.

There was no significant reduction in incidence in the

1980s, and thus there was no effect of primary prevention

on the mortality decline (�7%) which occurred over the

same part of this decade. Neither was there evidence of

improvement in 5-year degree-of-spread specific relative

survival in this period. However, overall survival did

improve (from 68% to 73%) due to a shift in diagnosed

cancers to an increase in the proportion of localised cancer

Table 1 Relative five-year survival (%) for cervical cancer by degree of spread at diagnosis (% proportion of total cases, % proportion of cases

of known spread) and period, NSW women 1972–2000

Degree of spread

at diagnosis

1972–1976

(Ref. 21)

1977–1981

(Ref. 21)

1982–1986

(Ref. 21)

1987–1991

(Ref. 21)

1994–2000

(Ref. 29)

All 64 70 68 72 73

Localised 79 (52,65) 81 (57a,67) 82 (57,67) 82 (62,73) – –

Regional spread 37 (24,30) 48 (25,30) 46 (25,29) 49 (20,24) – –

Metastatic or distant 12 (4,5) 21 (3,3) 13 (4,4) 21 (3,3) – –

Unknown 67 (21) 72 (15) 62 (15) 66 (15) – –

a Proportion of total cases corrected for mistake in original source [21]

302 Cancer Causes and Control (2006) 17:299–306

123



T
a

b
le

2
S

u
m

m
ar

y
o

f
p

at
te

rn
s

o
f

in
ci

d
en

ce
,

su
rv

iv
al

an
d

m
o

rt
al

it
y

o
f

ce
rv

ic
al

ca
n

ce
r

an
d

as
so

ci
at

io
n

s
w

it
h

h
ea

lt
h

se
rv

ic
e

ca
n

ce
r

co
n

tr
o

l
ac

ti
v

it
ie

s,
1

9
7

0
s

to
1

9
9

0
s,

N
S

W
w

o
m

en

E
ra

P
o

p
u

la
ti

o
n

ce
rv

ic
al

ca
n

ce
r

in
ci

d
en

ce
F

iv
e-

y
ea

r
su

rv
iv

al
o

f
al

l
ce

rv
ic

al
ca

n
ce

r
ca

se
s

P
o

p
u

la
ti

o
n

ce
rv

ic
al

ca
n

ce
r

m
o

rt
al

it
y

P
at

te
rn

C
o

n
tr

o
l

ac
ti

v
it

ie
s

P
at

te
rn

C
o

n
tr

o
l

ac
ti

v
it

ie
s

P
at

te
rn

E
x

p
la

n
at

io
n

o
f

m
o

rt
al

it
y

re
d

u
ct

io
n

1
9

7
0

s
R

ed
u

ct
io

n
)

1
0

%
•

In
tr

o
d

u
ct

io
n

o
f

U
n

iv
er

sa
l

H
ea

lt
h

In
su

ra
n

ce
1

9
7

5

•
In

cr
ea

se
d

su
rv

iv
al

fr
o

m

6
4

%
to

7
0

%
d

u
e

m
ai

n
ly

to

in
cr

ea
se

d
su

rv
iv

al
o

f

re
g

io
n

al
sp

re
ad

(3
7

–
4

8
%

)

•
In

tr
o

d
u

ct
io

n
o

f
U

n
iv

er
sa

l

H
ea

lt
h

In
su

ra
n

ce
1

9
7

5

R
ed

u
ct

io
n

)
2

0
%

•
In

cr
ea

se
d

d
eg

re
e-

o
f-

sp
re

ad

sp
ec

ifi
c

su
rv

iv
al

•
In

cr
ea

se
d

ac
ce

ss
to

P
ap

te
st

s
an

d
tr

ea
tm

en
t

o
f

ce
rv

ic
al

ca
n

ce
r

p
re

cu
rs

o
rs

•
N

o
sh

if
t

in
d

eg
re

e

o
f

sp
re

ad

•
In

cr
ea

se
d

ac
ce

ss
to

d
ia

g
n

o
si

s
an

d
tr

ea
tm

en
t

•
R

ed
u

ct
io

n
in

in
ci

d
en

ce

•
Im

p
ro

v
ed

tr
ea

tm
en

t

o
u

tc
o

m
es

1
9

8
0

s
P

la
te

au
•

N
o

n
e

•
In

cr
ea

se
su

rv
iv

al
fr

o
m

6
8

%
to

7
2

%
d

u
e

to

in
cr

ea
se

in
p

ro
p

o
rt

io
n

o
f

lo
ca

li
se

d
ca

n
ce

r
(6

7
%

to
7

3
%

)a

•
E

ar
ly

d
ia

g
n

o
si

s
an

d

se
co

n
d

ar
y

p
re

v
en

ti
o

n

R
ed

u
ct

io
n

)
7

%
•

In
cr

ea
se

d
su

rv
iv

al
fr

o
m

sh
if

t

to
lo

ca
li

se
d

ca
n

ce
r

•
D

eg
re

e-
o

f-
sp

re
ad

sp
ec

ifi
c

ca
n

ce
r

su
rv

iv
al

st
ab

le

•
P

ro
b

ab
ly

fr
o

m
in

cr
ea

se
d

u
se

o
f

P
ap

te
st

s
in

m
in

im
al

ly

sy
m

p
to

m
at

ic
w

o
m

en

1
9

9
0

s
R

ed
u

ct
io

n
)

3
5

%
•

In
tr

o
d

u
ct

io
n

o
f

C
er

v
ic

al

S
cr

ee
n

in
g

P
ro

g
ra

m
1

9
9

2

•
S

ta
b

le
su

rv
iv

al
:

7
2

–
7

3
%

•
N

o
n

e
R

ed
u

ct
io

n
)

2
0

%
•

R
ed

u
ct

io
n

in
in

ci
d

en
ce

•
In

cr
ea

se
d

P
ap

te
st

sc
re

en
in

g

S
o

u
rc

es
:

fi
v

e-
y

ea
r

re
la

ti
v

e
su

rv
iv

al
:

[2
1

,
2

9
]

a
E

x
cl

u
d

es
u

n
k

n
o

w
n

sp
re

ad
(1

5
%

)

Cancer Causes and Control (2006) 17:299–306 303

123



from 67% to 73% (excluding 15% unknown spread)

(Table 1, [21]). Thus the mortality reduction, especially in

the late 1980s, is likely to be due to earlier diagnosis of

cancer through higher participation in ad hoc screening by

asymptomatic women (secondary prevention) and earlier

cancer detection in (minimally) symptomatic women.

The most impressive changes in cervical cancer inci-

dence in NSW occurred following the introduction of the

NSW Cervical Screening Program in 1992, with a sub-

stantial and continuing decline in incidence of 35% over 9

years – following a period of relatively stable rates for over

a decade. This incidence decline was followed 3 years later

by a significant and continued decline in mortality of

approximately 20% over the 6 years to 2001. Although the

NSW Pap Test Register commenced operations in August

1996, it could not have had an immediate effect because

the recommended biennial screening interval meant that

the first reminder letters were not scheduled to be sent until

January 1999, and then only to those women who became

more than 3 months overdue for a Pap test. The effect of

reminder letters routinely sent from the PTR since 1999 on

incidence will require a longer monitoring period for

assessment. During the 1990s there was minimal change in

5-year cervical cancer relative survival from 72% (1987–

1991) [21] to 73% (1994–2000) [29]. It is clear that the

decline of cervical cancer incidence in the decade since

1992, and the subsequent decline in cervical cancer mor-

tality, is associated with the organised approach to cervical

screening implemented by the NSW Cervical Screening

Program.

Cervical screening programs detect a range of lesions of

varying severity and closeness to cervical cancer. Lack of

information on cervical pre-cancer abnormality detection

rates prior to organised or sudden increased access to

screening in NSW precludes exploration of the relationship

between the advent of organised or increased access to

screening and the subsequent rapid decline in cancer inci-

dence. However, if one considers an already partly

screened population that becomes more fully screened in a

relatively short period, then a substantial fraction of the

pool of women with undetected high grade lesions (CIN2/

3, which on average would be expected to progress to

invasive cancer within 1–3 years) would be picked up by

organised or increased access to screening. The subsequent

incidence reduction from prompt treatment of these high

grade lesions would more than outbalance the additional
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Fig. 3 Relative five-year survival (%) from cervical cancer in NSW,

1972–2000. Sources: 5-year relative survival: [21,29]

Fig. 4 Proportional decline (%)

in age-standardised cervical

cancer incidence and mortality

in NSW 1972–2001
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number of undetected cancers picked up in newly screened

women. This is because the incidence and/or background

prevalence of high grade lesions is probably about 15–20

times higher than that of cervical cancer [30], although this

is difficult to estimate because the recording of these

lesions has only occurred in the context of organised

screening when they are systematically recorded, followed

up and treated. The most recent observed mortality

reduction in NSW occurred 3 years following the intro-

duction of organised cervical screening and was not asso-

ciated with increased access to treatment or its

improvement, significant shift to lesser degree of spread or

to increased relative survival stemming from either.

Population data on Pap test screening in NSW became

available with the advent of the NSW Pap Test Register in

1996. Currently there are relatively high rates of cervical

screening participation in NSW women. While biennial

(2-year) screening rates were around 60% during 1999–

2003, triennial (3-year) screening rates were 74%, and the

quinquennial (5-year) screening rate for 1998–2002 was

93% (based on NSW PTR data) [30]. Despite the protective

effect of screening declining with increased screening

interval, since most cervical screening is directed towards

detecting pre-cancerous abnormalities, almost any screen-

ing interval has some effectiveness. Meta-analysis of

observational research studies indicates that annual and

2-year screening are 93% effective in prevention of cer-

vical cancer, 3-year screening 91% effective, 5-year

screening 84% effective, and 10-year screening 64%

effective [3].

The lack of randomised population trials of Pap test

screening for prevention of cervical cancer has meant that

evidence of effectiveness necessarily has come from

meta-analyses of observational epidemiological studies

(especially case–control studies), as mentioned above, and

from aggregate comparative studies of cervical cancer

incidence and mortality within and between populations, in

relation to the introduction and implementation of popu-

lation-level cervical screening programs. Time trend anal-

yses of cervical cancer incidence and/or mortality in

relation to the introduction and intensity of cervical

screening in Nordic countries such as Iceland [1, 4–6],

Scandinavia [7], Finland [8], and in Britain [9–13], have

indicated the success of organised cervical screening at a

population level.

In the late 1970’s, Johannesson et al. [4] found a more

than two-fold reduction in mortality from cervical cancer in

Icelandic women aged 25–59 years. The authors concluded

that the only tenable explanation for the reduction in cer-

vical cancer mortality was that it was a consequence of the

introduction of a comprehensive screening program, as it

specifically targeted women aged 25–59 years. Subse-

quently Johannesson et al. [5] noted that since the

introduction of mass cervical screening in Iceland in 1964

there had been a 60% decline in cervical cancer mortality

by 1980. The same authors also observed that mortality

resulting from cervical cancer in non-screened women was

10 times that in screened women. A Finnish study found a

reduction in cervical cancer incidence of about 60–70% to

be associated with organised cervical screening, and that

the reduction was most pronounced in women aged 35–

50 years who also were the most intensively screened [8].

Evidence for a dose-response relationship across dif-

ferent populations and program coverage has been noted by

Laara et al. [15], who found lower cervical cancer mor-

tality associated with higher screening coverage in Nordic

countries. Thus, Iceland’s mortality reduction for 1962–

1981 was greatest (80%), as the screening program was

nationwide and targeted the widest age range (25–

69 years); mortality reductions in Finland and Sweden

were lower (50% and 34%, respectively) as their screening

programs targeted narrower age ranges (30–55 and 30–

49 years, respectively); while in Denmark, with 40%

population coverage, the mortality reduction was 25%. In

Norway, with only 5% population screening coverage, the

mortality reduction was 10%. All comparison countries had

screening participation rates of 70–80% in their screening

target populations.

Health service arrangements relevant to control of cer-

vical cancer in other Australian states are similar to NSW.

In particular, universal health insurance was a national

program begun in 1975, and individual state cervical

screening programs were spawned from a national program

in the early 1990s. A pertinent finding of the present study

is that despite universal health insurance with minimal

financial barriers for patients to attend medical doctors

(both general practitioners and specialists) because of fee

rebates, with preservation of fee-for-service for both gen-

eral practitioners and pathology laboratories, there was a

minimal effect on cervical cancer incidence over more than

15 years. There was an approximate 10% reduction in

incidence early on after the introduction of universal health

insurance, but this was followed by a sustained plateau

lasting until 1992. In contrast, the introduction of the

organised approach to cervical screening was immediately

followed by a substantial and continuing decline in cervical

cancer incidence (35% over 9 years). The present before-

and-after population assessment of the introduction of an

organised approach to cervical screening includes suffi-

cient time points before and after the introduction of the

program to observe that the reduction in incidence is not

random fluctuation but has been sustained which is evident

from non-overlapping 95% confidence intervals; and that

the mortality reduction is also likely to continue. It is

improbable that explanations for these sudden and sus-

tained changes in cervical cancer incidence are tenable
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other than as programmatic effects, especially since 5-year

relative survival has not significantly altered over the same

period.

We conclude that the decline in cervical cancer inci-

dence and consequent mortality reduction in NSW women

is a real public health success story of primary prevention

of cancer, and that Pap test screening has also probably

contributed to lower cervical cancer mortality through

secondary prevention and earlier diagnosis. This is an

example of a population-level intervention producing

measurable improvement in population health. The decline

in cervical cancer incidence and mortality in NSW can be

associated with important health service interventions that

relate to control of cervical cancer, particularly the imple-

mentation of the organised approach to cervical screening.
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