
Abstract 
Background The English National Health Service
Cervical Screening Programme (NHSCSP)
recommendation not to offer cervical screening to
women aged 20–24 years is considered in the context of
national rates of cervical intraepithelial neoplasia grade
3 (CIN3) and invasive cervical carcinoma, falling
screening coverage in young women, detection of
screen-detected invasive cancers and risks of excisional
treatment of CIN.

Methods Registrations of invasive and in situ cervical
carcinoma were obtained from the Office for National
Statistics, data on screening coverage and cytology
results from the NHSCSP website and data on screen-
detected cancers from an audit at Guy’s & St Thomas’
NHS Foundation Trust (GSTFT).

Results Before and after the introduction of organised
screening in England, CIN3 was primarily detected in
women aged 20–39 years. Increasing rates of CIN3
were recorded in women aged 20–24 years during the
last decade (3000–4000 cases per year) despite falling
screening coverage. The peak incidence of invasive
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Introduction
Invasive cervical cancer incidence and mortality have
fallen by nearly 50% since screening was centrally
organised in 1988, despite an escalating risk of disease seen
across Europe in birth cohorts of women born since the
1940s.1 Furthermore, birth cohort trends in mortality in
England and Wales declined steeply after 1988 in all
screening age groups, including women under 35 years
whose mortality rates at the time were among the highest in
the world.2 That reversal in trend, which persisted in
subsequent decades of life, suggests that an epidemic of
cervical cancer was avoided by screening women when
they were young: an epidemic likely to reflect the greater
sexual freedom allowed by the availability of reliable
contraception since the late 1960s.2

In 2004, the National Health Service Cervical
Screening Programme (NHSCSP) introduced new
recommendations for screening intervals.3 Women under
25 years would no longer be offered screening and the
intervals would be standardised as 3-yearly for women
aged 25–49 years and 5-yearly for those aged 50–64 years.
A case-control study had shown that invasive cancer was
rare in women under 25 years and that screening was
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cancer in screening age groups is now 35–39 years. At
GSTFT in 1999–2006, 24 of 32 cancers (75%) in women
aged 20–34 years were screen-detected and that
percentage declined in subsequent 15-year age bands
(p ≤0.0001).

Discussion and conclusions Delaying the age for
screening eligibility carries a risk of CIN becoming more
extensive, and therefore more difficult to excise, as well
as a risk of progression. The NHSCSP should reconsider
its decision and encourage young women to be screened,
not excluding those aged 20–24 years. Facilities for
taking the tests should be made more convenient.
Women should be informed that low-grade CIN is
potentially reversible and may safely be monitored.
Cervical screening also provides an opportunity for
education on healthy lifestyles and safer sex while
treatment should be reserved for high-grade CIN.
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relatively ineffective in preventing fully invasive cancer
(microinvasive cancers were excluded from the analysis) in
younger compared with older women, justifying a shorter
interval in the former and longer in the latter.4 Screening
women aged under 25 years was considered to cause more
harm than good, a view that was supported by the
International Agency for Research on Cancer.5

Concerns have been raised about the safety of the new
starting age for cervical screening.2,6–8 We are also
concerned that stating that screening causes more harm than
good in women aged 20–24 years might give the wrong
message to young women in general, among whom local
(and national) coverage rates are falling.9 A study in Iceland
has shown a benefit in reducing the age of the first invitation
to include women below 25 years.10 In order to investigate
this, we analysed data from an audit of cervical cancer in our

Key message points
� Most cervical intraepithelial neoplasia grade 3 (CIN3) is

detected in women aged 20–39 years, and appropriate
treatment has reduced the incidence of invasive cervical
cancer despite increasing rates of pre-invasive disease.

� Rates of CIN3 have increased in women aged 20–24
years despite falling screening coverage, and the NHS
Cervical Screening Programme (NHSCSP)
recommendation not to screen these women may mean
that a few will enter the programme ‘too late’ to avert
cervical cancer.

� Most invasive cancers in women aged under 40 years are
screen-detected at an early and treatable stage, when
fertility may be preserved, and the peak incidence in age
groups eligible for screening is 35–39 years.

� Giving accurate information about low-grade CIN,
together with promoting healthy lifestyles and safer sex,
empowers young women to look after their sexual
health.
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area, which encompasses a relatively young population with
a high prevalence of sexually transmitted infections (STIs).
We believe that levels of high-grade cervical intraepithelial
neoplasia (CIN) – particularly CIN3 – and screen-detected
cancers – particularly microinvasive cancers – should be
considered as well as overall invasive cancer rates if the true
effectiveness of screening is to be examined. We therefore
examined national rates of carcinoma in situ and invasive
cervical carcinoma alongside NHSCSP data for cytology
reporting rates and screening coverage. In the absence of
national or regional data on screen-detected cancers or
microinvasive carcinomas, which are not identified as such
among national registrations of invasive cancers, we present
local cervical cancer audit data from Guy’s & St Thomas’
NHS Foundation Trust (GSTFT). This information will be
available in the future at a regional and national level now
that invasive cancer audit data are being collected and
analysed centrally.11

Data collection and analysis
Registrations and rates per 100 000 total female population
of invasive and in situ cervical carcinoma are published
annually by the Office for National Statistics (ONS) and
data since 1992 are available online.12 Complete ExcelTM

spreadsheet tables for 1971–2004 were requested and
received by email from ONS early in 2007. Registrations
since 1995 are for England alone and prior to that date
included Wales. Figures for 2005 will not be available until
the end of 2007. Registrations are recorded in 5-year age
bands for each year, which allows data points at 5-year
intervals to be analysed for birth cohorts. Registrations are
recorded as total numbers, as rates per 100 000 women in
each 5-year age band and as rates for the total female
population each year. Registrations of CIN3 are included
with in situ carcinoma since 1984, are based on histological
diagnoses and include adenocarcinoma in situ. Rates
(described as ‘incidence’ by ONS) of CIN3 are based on
registrations per 100 000 total population and depend on
screening coverage, only relating to prevalence of disease
when coverage is both high and constant. Data on cervical
screening coverage and cytology reports were taken from
the Statistical Bulletin (England) 2005–06.9

Local data on cervical cancers diagnosed between 1999
and 2006 were taken from audits of invasive cervical
cancer that have been carried out in our Trust since January
1999, using a template now used by the London Quality
Assurance Reference Centre (QARC). Screen-detected
cancers are defined as those detected through the
investigation of abnormal cytology in asymptomatic
women. Cases since 2000 have already been submitted to
the London QARC and will be included in the regional and
national audit of screening histories that is currently
underway.

Statistical analysis
Chi-square for trend was calculated using the StatCal®
program in the EPI6 software developed by the World
Health Organization, Geneva, Switzerland and the Centers
for Disease Control, Atlanta, GA, USA.

Results
Incidence of invasive cancer and CIN3 in England
Before the introduction of organised screening, the
incidence of invasive cervical carcinoma increased
substantially in women aged 30–34 and 35–39 years
compared with the same age bands 15 years earlier and
reached a high point in about 1989 (Figure 1). Since then
incidence has decreased by more than 50% in all age bands
over the age of 30 years. Notably, incidence in the high-risk

cohort of women born in 1950–1954, who were aged
35–39 years in 1989, decreased in the following 15 years
from 31.6 to 10.0 (68.4%) during a period of life when it
would be expected to increase (Figure 1). Although
invasive cancer rates in women aged 20–24 and 25–29
years are low, they have not fallen and remain higher than
in 1974.

Overall rates of CIN3 (registered as carcinoma in situ)
have been relatively constant since 1989 and far higher
than in 1974 (Figure 2). Rates have been consistently
higher in women in their 20s and 30s compared with later
decades of life. Since 1989, rates have increased in women
aged 20–24 and 25–29 years, while decreasing in those
aged 35–39 years and above; the increase in younger
women has taken place against a background of falling
screening coverage since 1995 (NHSCSP Statistical
Bulletin 2005/2006),9 which has been most pronounced in
women aged 20–24 years (Figure 3). Registrations of CIN3
in women aged 20–24 years represent an increasing
percentage of total registrations: 2276/18 441 (12.3%) in
1989, 3103/19 817 (15.7%) in 1994, 3539/22 346 (15.8%)
in 1999 and 3467/17 935 (19.3%) in 2004. This trend is
highly significant (p ≤ 0.00001).

The rapid fall in incidence of invasive carcinoma,
especially in the 5 years between 1989 and 1994, followed
a surge in rates of CIN3 registered during the late 1980s,
which involved relatively more women aged over 40 years
than before or since. Invasive carcinoma has largely been
controlled in women aged 40–44 years and above, leaving
the peak at age 35–39 years (Figure 1).
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Figure 1 Incidence of invasive cervical carcinoma, England and
Wales 1974 and 1989; England 1994 and 2004. Source: Office for
National Statistics12
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Rates of abnormal cervical cytology in England
Rates of moderate and severe dyskaryosis on cytology in
England (recorded in the NHSCSP Statistical Bulletin)3 are
similar in women aged 20–24 and 25–29 years and decline
in women aged 40 years and over (Figure 4), demonstrating
a similar age profile to the ONS data for CIN3 (Figure 2).
There is a high prevalence of low-grade cytology (mild
dyskaryosis and borderline change) in young women,
particularly those aged 20–24 years (Figure 4).

Invasive cervical cancer at GSTFT
Data on 108 cases of invasive cervical cancer diagnosed
between 1999 and 2006 at GSTFT are presented in
Figure 5. There were two cancers in women aged 20–24
years, 12 in women aged 25–29 years and 18 in women
aged 30–34 years. Fifty-eight of 59 screen-detected cancers

were International Federation of Gynecology and
Obstetrics (FIGO) Stage 1 and 36/58 (62.1%) were Stage
1A. Eighteen of 36 (50%) Stage 1A cancers were in women
aged 20–34 years. Screen-detected cancers represented
75% of cancers in women aged 20–34 years, 56.5% aged
35–49, 40% aged 50–64 and 0% aged 65 years and over,
which was a significant trend (p ≤ 0.0001). The small
number of cases in women aged 65 years and over is
explained by the relatively young population in Lambeth
and Southwark where women over 65 years represent
12.3% of the population compared with 22.5% in England
as a whole (Source: local Primary Care Trust data).

Discussion
The age and birth cohort distributions of invasive cervical
carcinoma incidence in England demonstrate the striking
‘period-specific’ effect of organised screening described by
Bray et al.1 and the increased trend of ‘cohort-specific’ risk
in women born since 19401 supporting the mortality trend
conclusions of Peto et al.2 Incidence in women aged 40
years and over in 2004 approaches that of low-risk cohorts
born in the 1930s. The peak incidence of invasive cancer is
now in women aged 35–39 years. Risk in birth cohorts later
than 1960 is impossible to assess from incidence alone
because a sharp decrease in incidence since 1989 is seen in
women as young as 30–34 years of age.

Trends in CIN3 have not previously been considered in
the context of effectiveness of screening but may be used
as a surrogate for cancer risk13 as long as levels of
coverage are taken into account. There has been a marked
increase of CIN3 in women aged 20–24 and 25–29 years
since 1989, despite falling screening coverage in those age
bands since 1995, while rates have decreased in older age
bands (Figure 2). Thus, there is strong evidence that the
underlying risk of development of cervical cancer has
increased in recent birth cohorts as would be expected from
increasing rates of STIs and earlier age at first
intercourse.14 The latest figures for 2006–2007 have
recently been published and show that coverage has fallen
further in the last 10 years from 61.8% to 24.0% in women
aged 20–24 years (as expected) and from 78.2% to 68.2%
in women aged 25–29 years.15 We believe that the
screening policy needs to take account of opposing trends
of increasing risk and falling cervical screening coverage in
young women. Unless screening coverage is improved, the
incidence of cancer in women in their 30s could increase as
it did in the 1980s.

During the last decade of ONS records, 3000–4000
cases of CIN3 were registered each year in women aged
20–24 years representing a significantly increasing
percentage of total CIN3 diagnoses. If not detected by
screening, some of those lesions would have remained
non-invasive for many years and could have been detected
at a subsequent round of screening; some would have
regressed, which would be much less likely with CIN3
than CIN2; but some would undoubtedly have progressed
and would have been at risk of becoming invasive before
the next round of screening; or of becoming more
extensive, and therefore more difficult to excise
completely. CIN3 first spreads by lateral extension, with
involvement of endocervical crypts, and is usually
widespread by the time invasive cancer develops.16 Thus
women with microinvasive cancer usually require more
extensive treatment than is needed for CIN3 and CIN2.
Knife cone biopsy is often recommended for
microinvasive carcinoma even if CIN3 appears to be
completely excised on large loop excision of
transformation zone (LLETZ).17,18

CIN represents a spectrum between reversible human
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papillomavirus (HPV) infection and CIN3. Progression is
more likely and regression less likely the higher the grade
of CIN. A meta-analysis of follow-up studies indicated
that 11% of CIN1 and 22% of CIN2 progress to CIN 3.19

Boyes et al. estimated from modelling that 26% and 53%
of CIN3 would progress to invasion in younger and older
women, respectively.20 Although CIN3 may regress
without treatment, in clinical practice there is no medico-
legal justification for its follow-up rather than treatment21

as shown by the report of the Cartwright enquiry that
followed.22 The risk of leaving high-grade CIN
undetected and therefore untreated is demonstrated in
practice by observations of the histories of women with
invasive cervical cancer who have previously been
screened. Review of all aspects of the screening history
often reveals inadequate sampling of the cervix, under-
calling of high-grade cytology, delays in referral,
incomplete treatment of high-grade CIN and failures of
follow-up.23–25

Sasieni et al. observed that cancers in women who had
previously been screened (interval cancers) were more
often seen in younger age groups.4 Sykes et al. showed
that 65% of 29 women with microinvasive carcinoma and
85% of 56 controls with CIN3 had been screened prior to
the index smear that resulted in diagnosis.26 A study in
Southampton led by one of the authors (AH) also showed
that CIN3 and cervical glandular intraepithelial neoplasia
(CGIN) were seldom picked up by the first cervical smear
test and most women with those diagnoses had previous
negative or mildly abnormal cytology before the test that
recommended investigation.27 In that study only 20% of
CIN3 and CGIN were detected on the first test and the
percentage was lower in women under rather than over the
age of 40 years.27 A single cytology test is known to be
less sensitive than a series of tests in the detection of
prevalent high-grade CIN and cancer28 and neither CIN3
nor microinvasive carcinoma is likely to be detected on the
first test.

Organised screening has had little effect on the
incidence of invasive cervical cancer in women under the
age of 30 years (Figure 1) and Sasieni et al. concluded
from the case-control study that screening was less
effective in younger compared with older women.4 Even
if not prevented, some of those cancers may have been
screen-detected in asymptomatic women. The case-
control study of Sasieni et al. did not record how many
fully invasive cancers were screen-detected.4 The
GSTFT audit showed that 75% of cancers in women aged
20–34 years were screen-detected and that percentage
declined significantly with age. Although more than half
the screen-detected cancers were microinvasive, 42/58
(47.9%) were Stage 1B. There are very few reports in the
literature describing screen-detected cervical cancers but
a 12-year study of 382 cancers showed a similar finding
by the time that successful screening was in place.29

Between 1985–1987 and 1994–1996, although the
incidence of invasive cancer fell in line with England as
a whole, there was no fall in the small number of cancers
in women aged 20–34 years. Over that time period and in
that age group there was a significant trend (p = 0.015)
from symptomatic to screen-detected cancers: 4/14
(40%) in 1985–1987 were screen-detected and 9/12
(75%) in 1994–1996 (data calculated from Table 3).29 All
but one of the screen-detected cancers in the GSTFT
series (Figure 5) and 90.4% of those in the Southampton
series were Stage 1 but less than half of the latter were
Stage 1A. Pretorius et al. reported that 87% of cancers
detected in women presenting with abnormal cervical
smears were Stage 1 compared with 40% of those with

symptomatic cancers.30 Although screen-detected
cancers were not defined as such, Sigurdsson et al.
reported that younger women had a significantly better
prognosis than older women, which was attributed to
their having previously attended screening and having
earlier stage cancers.31 Survival is related to stage and
fertility is usually preserved in women treated for Stage
1A tumours and some for Stage 1B.32 Screen-detected
cancers include early adenocarcinomas,29 which are less
likely to be prevented by screening than squamous cell
carcinomas.33

The Icelandic programme showed the benefit,
particularly in terms of detection of microinvasive
cancers in young women, of bringing forward the first
invitation from age 25 to 20 years.10 In the national case-
control study discussed above, 537/2753 total cancers in
the series were Stage 1A and of those 54.2% were in
women aged 25–39 years.4 In the GSTFT study, 50% of
Stage 1A cancers were in women aged 20–34 years.
Treatment of microinvasive cancer aims to eradicate
cancer and save life, and is often more aggressive than
treatment for CIN2 or CIN3. Thus, detecting early
invasive cancers is a qualified advantage of screening
asymptomatic younger women which, although it
reduces mortality, does not reduce incidence and its
treatment tends to incur greater morbidity compared with
CIN3.

The disadvantages of screening women aged 20–24
years include the high prevalence of low-grade
abnormalities (mostly representing transient HPV
infection) in that age group, the associated risk of
psychological trauma and the risk of over-zealous
treatment of potentially reversible lesions. These
disadvantages, together with the rarity of invasive
carcinoma in that age group, are among the reasons cited
by the NHSCSP for the new restrictive recommendation.
Furthermore, excisional treatment of CIN has recently
been associated with an increased risk of preterm
delivery,34 which was not shown with ablative
techniques.35 The risk increases with the depth of tissue
removed from the cervix,36 which is more likely to be
necessary with more advanced lesions. Decisions about
treatment, to which women themselves should contribute,
should depend on a balance between the risk of
progression to more extensive CIN or cancer, the
likelihood of regression and the risks of treatment.

We recommend that treatment of low-grade CIN
should be avoided, especially in young women, but that
cytological or colposcopic follow-up should be
recommended to make sure that the changes do not
persist or progress. Counselling should emphasise the
potential reversibility of these lesions and should include
advice on changes in lifestyle, such as cessation of
smoking, improvement of diet and use of condoms, all of
which may increase the likelihood of natural
regression.37–39

Low perception of risk in the general and professional
population, limited access to general practitioner (GP)
clinics outside working hours and the withdrawal of
cytology services at some sexual and reproductive health
(SRH) clinics may have all contributed to the decline in
screening coverage. In the past, SRH clinics have
provided a flexible service in terms of clinic times
without the need for appointments but are now reluctant
to provide services for which GPs rather than providers
are paid on the basis of coverage targets. Positive steps
should be taken to fund community clinics to carry out
cervical screening at convenient times as part of a sexual
health package of care.
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Women might be more likely to accept invitations for
screening if reassured that monitoring low-grade
abnormalities is safe and that identifying and treating high-
grade CIN, which is increasingly diagnosed in young
women, prevents development of more extensive disease
as well as cancer. But women will only accept screening
invitations if the facilities for having their ‘smears’ taken
are more accessible. Women aged 20–24 years should no
longer be given the message that screening causes more
harm than good and should not be actively discouraged
from being screened.
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