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Introduction 

A Working Group on Cervical Screening was established in 1988 to review the cervical 
smear testing service.in Ireland. Th~ group produced an interim report which recom-
mended: . . 

• the provision of improved training for staff 

• that the reporting time of smear results was not to exceed one month 

• that abnormal smear results were to be promptly followed up by the referring 
doctor with laboratory assistance 

• that a common classification system for smear results was to be adopted 

• the continued availability of the service through different outlets 

• the computerisation of laboratory procedures. 

In accordance with an undertaking m the Programme for Economic and Social Progress 
(section 58) the Working Group has been reconvened. As part of the deliberations of the 
Group, the Department or'Health requested a review of the recent medical literature on 
cervical cancer. 

The literature review provided the opportunity to consider a number of key policy issues 
relevant to any future screening programme in Ireland. On the basis of the data available 
on screening policies in other countries and ~e d~ta available on incidence and mortality 
in Ireland it was decided:to focus on the followj.ng three main policy issues: 

• appropriate age range to target for screening 

• optimal screening interval 

• basic organis.ational r~uireJ;Ilents,of a scr~enipRProgramme . 
" , 

Although the brief did not include -an examination of costs it was thought necessaty to 
consider the resource implications of the age and interval policies propo~ed in the bodS' 
of the report. ~ 
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Screening fo~ Cervical: Caf1C:er 

~ 

Terms'bf-t:eference 

To consider future approaches to scr~ening for cervical cancer in Ireland with particular 
reference to= .. 

• the age range to screen 

• the apPropriate screening interval and 

• the basic organisational requirements of any future screening programme in 
Ireland. 

Summary of each chapter 

Experience from other countries suggests that the only way to reduce deaths from cervical 
cancer is to introduce well targeted and well organised screening prQgrammes capable 
of detecting and treating early stage disease before progression to invasive cancer occurs. 
The screening policy issues involved in the design and implementation of such screening 
programmes form the basis of tliis study. The format of the study is as follows: 

2 

• Chapter 1 provides background information on the nature of the disease and the 
current level of smear taking activity in Ireland 

• Chapter 2 examines the degree to which the principles of screening for disease can 
be applied to the detection and treatment of early stage cervical cancer 

• Chapter 3 examines the impact of organised screening programmes on reductions 
in mortality in countries with organised screening programmes and compares 
mortality trends across countries 

• Chapter 4 considers the appropriate age and interval policies to adopt in an 
organised screening programme 

• 

• Chapter 5 considers approaches to the organisation of a screening programme in 
Ireland by reference to the experience of cervical screening programmes in other 
countries 

• Chapter 6 considers the resource implications of vanous age and screening interval 
policies 

• Chapter 7 is a summary of conclusions and recommendations. 



1 Background 

This chapter provides background information on the nature of cervical cancer and its 
precursor -' cervical intraepithelial neoplasia. In addition, there is a brief outline of the 
present level of screening activity in Ireland. 

1.1 Cervical Cancer 

The disease 

There are two main types of cervical cancer - adenocarcinoma and squamous cell 
carcinoma. Squamous cell carcinoma constitutes the majority (95%) of cervical cancers 
(1). The disease has been found to have a relatively long precancerous phase referred to 
as cervical intraepithelial neoplasia (CIN). Estimates of the length of the preinvasive 
cancer phase ranges from 0 to 16 years (2). In cases where CIN is present, the cervix 
maintains its normal structure but the cells of the outer layer of the surface of the cervix 
exhibit varying degrees of abnormality (dysplasia)-. Dysplasia is graded accordit)g to its 
level of abnormality; ClN I, n, m, corresponding to mild, moderate and severe 
dysplasia/carcinoma-in-situ. Invasive cancer of the cervix develops after CIN, when 
abnormal cells invade the underlying tissue and invasive cancer develops. Cancers are 
then staged from I to IV representing the spectrum of the disease from small tumours 
that are localised within the cervix to extensive tumours that spread to other parts of the 
body. 

Progression to invasive disease occurs in a random and unpredictable way and, at present, 
there is no way to predict which CIN abnormalities will progress to invasive disease and 
which will regress to normal. Many cases of lower grade CIN may not be true examples 
of CIN but simply non-specific reactions to inflammation or a chronic irritation. 

Aetiology of cervical cancer 

The cause of the disease is unknown; c~ent evidence suggests that it has a number of 
causes. One recent study (3) suggests that the..risk of mild/moderate and severe dysplasia 
is greater for women who had fIrst intercourse "at an early age, for women with~ a,higher 
number of sexual partners and fot wo~n 'wh~oke. Another review (4) of the risk 
groups for cervical cancer cited.evidence suggestihg-'t.hat the relfltive risk o{ cervical 
cancer among those starting sexual intercourse be{ore-a&,e 17 years is about·2.5 compared 
to those starting at age 17 or over. 
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Screening for Cerviool Cancer 

Age se~ms t.g.pe rela~d to increas,ed lisk in that increasing age is associated with a higher 
probability of progression of p~ancerous abnormalities. Women at highest risk of 
developing cerv~cal cancer are be~een the-ages of}5 and 60 ~5). The Walton Report 
(6) showecl that the mean age for diagnosis of CIN m was 34 years, of microinvasive, 
44 years and of clinical cancer, 52 yearS. 

The human,papilloma virus (HPV) and partic~larly HPV16 and HPV18 have also been 
implicated in the aetiology .of cervical cancer but the evidence for this is as yet 
inconclusive. Other authors (7) have commented that although the available data is 
suggestive it does bot allow further inference on causality. Koss (8) has pointed out 
that "the problem of HPV is not its presence in the neoplastic lesion but the frequency 
of the infection in the population at large. Current evidence suggests that the presence 
of HPV in normal people is very widespread." The role of the virus in the aetiology of 
the disease is as yet unclear. 

Poverty 

Socio-economic status has been associated with the development of cervical cancer. The 
National Audit Office (NAO) (41) in Britain released data which indicated that the 
incidence of cervical cancer in socio-economic groups N and V is more than double the 
rate recorded for socio-economic group I. In Ireland Herity (11) in her case control study 
on the epidemiplogy of preinvasive and invasive carcinoma of the uterine cervix reported 
that there was a real difference in socio-economic status between patients-with CIN and 
those with invasive disease. She found that 40% of the invasive cancer cases were in 
socio-economic group V compared with 16% of the CIN cases. The evidence suggests 
that there seems to be an association between poverty and the development of the disease. 

Treatment 

The management of women found to have CIN on cytologic screening (cervical smear 
test) involves referral for colposcopy directed biopsy. A colposcope is a binocular 
ij1agnifying instrument .that provides an assessment of the size and location of the 
oancerous lesion and helps to clarify obscure or incomplete cytologic fmdings. These 
biopsies are used for histological confirmation of the presence or absence of CIN in 
cervical smears. Once the cancerous lesion has been located, it is possible to apply 
ablative laser treatment to the diseased portion of the cervix. This type of treatment, 
performed on an outpatient basis has replaced the more radical cone biopsy and 
hysterectomy as. the preferred fonn of treatment for CIN. Treatment of invasive disease 
involves radiotherapy and surgery (hysterectomy). 

It is clear that there is very little known about either the natural history of. the disease or 
the biological mechanism that causes it. Screening is undertaken within the context of a 
high degree of medical uncertainty whiclr makes the task of devising an effective 
programme to combat the disease difficult and expensive. 

4 



Background 

1.2 Present Level of Screening Activity in Ireland 

Screening services 

There is no organised cervical screening programme in Irel~d. Screening for the disease 
is undertaken on an opportunist;ic basis by general practitioners in their surgeries, by 
doctors at family planning clinics, by gYtlaeco}ogists in Q,ospitals and by public health 
nurses at health board clinics. In the Interim Report of the Working Party on Cervical 
Screening in' ireland (9) it was estimated that 50% of smears are taken by general 
practitioners and a further 25% are taken in hospitals. The 'Report recommended that 
smears taken by general practitioners and at clinics be referred to regional laboratories 
to be located at three centres in Dublin, Cork and Galway. 

Level of screening 

The estimated number of smears analysed by public hospital laboratories in the period 
1989 to 1991 is shown in Table 1.1. 

Table 1.1 
Total Number of Smears Analysed in 

Irish Public Hospitals, 

1989 

1990 

1991 

1989 to 1991 

Number of 
Smears 

112,494 

116,747 

121,790 

Source: Department oj Health 

Table 1.2 
Estimated Total Number of Smears 

(Public and Private) in Ireland, 
1985 to 1987 

1985 

1Q86 

1987 , 

Source: O'Neill, 1988 (10) 

Number of 
Smears 

129,708 

136,163 

164,943 

Current figures for the total number of smears, both public and private are not known. 
Figures quoted by O'Neill (10) for the period 1985 to 1987 give a better estimate of the 
true level of cervical smear taking in Ireland (see Table 1.2). 

Cost of the service 
, 

The cost of processing a smear was estimated in the Interim Report at £5 - this is likely 
to be an underestimate as it did not take into account labour, capital and other overhead 
costs. The cost of the overall service has never been established. 

" , . 
" .. 
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·ScreeTuniJ Jor ,Ceroioo1-Cancer 

In Ireland, 81 % of smears were taken from 
womell aged 45 or less (10). Clearly; wome~ 
over 45 are being missed by the present " 
screening service and it is in this group that 
cervic.al. c~cer')ieaths are concentrated; the 
screening rates by age group shown in Table 
1.3 reinforces this point 

Table 1.3 
Screening Rates by Age Group 

Age 

Under'3S 

~5 to 44 years 

4S'andover 

Screening rate 
(number 

screened per 
100,000 women 
in age group) 

17.0 

13.9 

6.9 

Source: O'Neill, 1988 (10) 

In an Irish study (11) of patients with all stages of invasive disease who presented for 
treatment, 67% had never been screened. The pattern of screening in other countries 
;shows that opportunistic scteening encourages the taking of smears when women attend 
for obstetric and gynaecological c.onsultation (12). This practice results in repetitive 
screening of younger women. The observed pattern of smear taking in Ireland has, in 
general, followed this pattern. 

1.3 Conclusions 

Screening is intended to intercept the natural history of cervical cancer at the 
precancerous phase. The cause and natural history of cervical cancer are not well 
understood. Increasing age and poverty and perhaps HPV are associated with increased 
risk from the disease.The present level of screening activity is haphazard and 
opportunistic. Evidence suggests that, in Ireland, older women are missing out on 
screening services. 
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2 Principles of Early Detection 
of Chronic Disease 

Miller (13) had defined screening as a prediagnostic procedure which has as its endpoint 
the determination of the probability of the presence of disease. The princip-aJ. goal-of 
cervical screening is not to diagnose overt clinical cancer (although this may be a 
by-product of the' procedure) but to detect occult small lesions and precancerous 
abnonnalities that may lead to invasive disease if left untreated. 

The fundamental criteria for effective screening have been set out by a number of authors 
(14) (15). The purpose of this chapter is (i) to consider the extent to which smear testing, 
designed to lower incidence and mortality from cervical cancer, complies with these 
criteria and (ii) to highlight the main issues in screening for cervical cancer. 

2.1 Criteria for Screening for Disease 

Serious health problem 

The disease to be screened should, in general, pose a serious health problem in terms of 
morbidity and mortality from the disease. 

Natural history 

The natural history of the disease should be well understood and it should have a 
detectable precancerous phase. 

Effective treatment 

Treatment at the screen detected stage· should be more effective in reducing mortality 
than when symptoms have led to diagnosis. 

Appropriate test "- , 

'. 

There should be a suitable test that: , 
• has high sensitivity, specificity and good predl,(tive value 

"' \ 

, 
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Screening for Cervical Grutc~r 

• is.eas~to administer 

• !s acc~ptable to those imdergolng treatment. 
", 

Target population 
, 

'\. , , 
The target popl1lation should be defmed to give reasonable prevalence for detection. 

Cost 

The cost of a case fmding should be economically balanced in relation to possible 
expenditure on medical care as a whole. 

2.2 Cervical Cancer _ I a serious health problem 

Cervical cancer poses a serious health problem at the individ~allevel. According to the 
recent FIGO Report (16), the overallS year survival rates for cervical cancer are: 

Tumour 5 year 
diagnosis survival rate 

Stage I 78% 

Stagell 57% 

Stagelli 31% 

Stage IV 8% 

'5= 

In a recent Irish retrospective analysis (17) of 100 women presenting with cervical 
cancer between 1977 and 1983, overall survival rates were 62% alive and 38% dead after 
a mean follow-up time of 2.45 years. Overall results of the treatment were unsatisfactory, 
even among patients who presented with stage I and IT disease; mortality among these 
women was 16.6% and 39.5% respectively. It appears ·that the prognosis after late 
detection has serious consequences at the individual ~evel. 

At the community level in Ireland, figures for cervical cancer incidence ,and mortality 
are low compared to other types of cancer as demonstrated by Figure 2.1 below. 

The mortality rate per 100,000 for cervical cancer in Ireland was 5.1 in 1971 falling to 
3.1 in 1991. These figures are low compared to figures reported in a number of other 
countries - more detailed analysis of mortality trends for cervical cancer are provided 
in Chapter 3. 
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Principles of Early Dete~n of ~hrontc Disease 
" , 

Figure2.~ 
Proportionate Breakdown of Cancer Deaths in Irish Women, 1976 to 1986 

1.97% 

• Breast 

o cervix 

II other cancers 

Source: Seymour et al (17) 

A comparison of deaths from breast cancer and cervical cancer in the period 1976 to 
1986 (see Figure 2.2) demonstrates the relative importance of cervical cancer as a cause 
of deaths among women. It is clear that cervical cancer accounts for comparatively few 
deaths from cancer among women of all ages. 

Figure 2.2 
Breast and Cervical Canc~r Deaths in Irish Women by Age Group, 1976 to 1986 
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Screening for C.erQ.icaU4!)Cer 

2.3 Natu:rai.Histor.y o~GerVlcal Cancer 

The natuFal history of CIN is not w~l!..llIlderstood. Traditionally, it has been assumed 
that the progression through the preclin!,cal G~ phase occurs in an incremental way 
s~pg with eIN I and progressing thr0ri&.h,CIN,TI.to\CIN III before developing into 
invasive cancer. It is not possible t() "inves~te the pJ.:ogression between each stage 
because of obvious ethical constraints. Anderson (I8Y' had observed that "once it 
becomes cle'm- that there is any risk of a woman ~~th CIN developing invasive disea~e 
it is important to treat the woman .... so that progression to cancer cannot be observed. II 

'. 

The exact sequence of events leading to invasive disease is unknown. However, optimal 
management of patients with CIN depends on knowledge of the relationship between 
grades of CIN and, in particular, between CIN III and invasive disease. A 28 year study 
in New Zealand (19) found that 22% of \Y0men with persistent or recurrent abnormal 
Slllears developed invasive. disease after initial management. More recently, Ca;npion 
(20) found that 26% of women with lower grade CIN progressed to CIN III within two 
years. Koss (21) has noted that one in 10 precancerous lesions are likely to progress to 
inyasive disease if left untreated. 

Equally there is no definitive evidence on the time spent in each of the stages. Estimates 
using mathematical models (22) have assumed mean transit times from dysplasia to CIN 
IIIIcarcinoma-in-situ of7.2 years (very mild dysplasia), 4.8 years (mild dysplasia), 3.2 
(moderate dysplasia) and 1 year (severe dysplasia). 

It i~ particularly difficult to predict which mild abnormalities will progress and which 
will regress to normal. Giles (23) in a recent study highlighted this problem when he 
concluded that II at present we are unable cytologically, colposcopically or histologically 
to predict which lesions will progress to invasive disease ". In addition, some cancers will 
progress rapidly from CIN I to CIN III and invasive disease without going through the 
incremental stages. Mc Indoe et al (19) in their study found that despite regular clinical 
and cytological follow up of apparently successfully treated patients with CIN III, the 
cancer could arise either anew or within a few months of the first new cytologic 
abnormality. They concluded that invasion had not progressed through the ~xpected 
lengthy pre-malignant phase. 

The current state of ignorance on the complex preclinical stage of the disease has a direct 
impact on the effectiveness of screening programmes and particularly on the optimal 
screening interval. This issue is discussed in Chapter 4: ' 

10 



PrinCiples oj Early :De~ctton oj Chronic D!Sease 

2.4 Relative Effectiveness of Early Treatment 

Unlike cancers in other sites like the breast, cervical cancer has a low potential to 
metastasis (spread)--and for this reason early detection should offer advantages in 
treatment 

Treatment for invasive cervical cancer involves radical interventions including 
\ 

radiotherapy and surgery. For most women treatment can. result in loss of uterine 
functions and consequent loss of fertility as well as problems with bladder and bowel 
functions. (24) 

According to the BMA (1), treatment at the preinvasive stage has virtually a 100% cure 
rate; results from case findings suggest otherwise. Kolstad and Klem (25) and more 
recently Mc Indoe (19) found recurrence of carcinoma-in-situ and the development of 
invasive disease in adequately treated cases. It appears that the claims for a 100% cure 
rate for eIN is overstated. However, treating true cases' of the disease at an early stage 
has in general been found to be more effective and less harmful to the patient than the 
more extensive treatment required for the eradication of all stages of invasive disease. 

The grey area in cervical cancer screening and the one that had prompted a good deal of 
debate is the appropriate management of women with borderline or mild smears (which 
make up the majority of abnormal smears). -Many of-these smears may be positive as a 
result of inflammatory changes or a false positive test and some true positives may 
spontaneously regress if left untreated. Treating"'Women with borderline/mild smear 
results may be unnecessary, hannful to the patient and costly. As one commentator has 
pointed out, screening can lead to overtreatment (26) ~ and "iatrogenic (doctor induced) 
morbidity ..... in people who were healthy" (27). Tpe appropriate management of mild 
abnormalities is discussed in more detail in Chapter 5. 

2.5 Appropriate Test 
. 

If a screening progratIl1T!e is to be effective, the test used to detect the precursor lesion 
must be (i) specific, sensitive and have a high predictive value, (li) easy to administer 
and (iii) acceptable to women receiving the test. 

(i) Sensitivity, specificity and predictive value 
' . 

. " The possible outcomes of a given test ar~hat it correctly identifies the presency of the 
disease (a true positive - TP) or the absency of the disease (a trqe negativ~ - TN) or 
incorrectly indicates that the disease is presertt..,(aJalse positive - FP) or absent _(a false 
negative - FN). The sensitivity of ,a test~s defirle~ as ,the rate of correctly rec~gnising 
persons with the disease (TP) in relation to all persoqs'with the disease (TP + FN): The 
specificity of the test is defmed as the rate of correctly fecognising persons without the 
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diseaSe. In_I~J~tion t!l all perS9t1Ss; without disease (FP + TN). The following diagram 
",' illustrates the concepts: ' : 

'Disease'Status 

In a r~ent 'Australian study (28) based on data over a 23 year period the laboratory 
maintained a screening sensitivity of 84.6%. Other studies have reported higher false 
negative rates ,(lower sensitivity); -Gosta (29) cited false negative rates of 40% for 
dysplasia and as high as 24% for invasive disease. Giles (23) reported an o~erall false 
negative rate in his study of 32% and more significantly, 58% for smaller precursor 
lesions. Another stUdy (30) reported figures of 80% for sensitivity and 94.4% for 
specificity. 

The predictive value (pv) of a test is the likelihood that a person with a positive or negative 
test has or does not have the disease. Accordingly, the predictive value of a positive test 
. TP dth edi' 1 ~ . . TN 
IS TP + FP an e pr ctive va ue lor a negative test IS 1N + FN' 

The pv of a test depends on the prevalence of a given disease and hence will vary by 
time and place (Le. is region specific); this can be illustrated by the example overleaf. 

It is clear from the example that where the prevalence of the disease is low the predictive 
value of a positiv~ test (Ppv) is also low - in the above example the ppv falls from 89% 
to 16% when the prevalence decreases from :30$ to 1%. In the case of cervical cancer, 
prevalence is very low - one researcher has noted that the prevalence of truly important 
cytological abnormalities is probably in the region of 0.02% to 0.3% - certainly below 
1 % (31). One commentator (26) has suggest that tlle test's ppv i~ 1 %. However, a low 
prevalence should also indicate a high 'negative pv as illustrated by tfie results of a recent 
study by Soost (30) who reported a negative py' of 99.8%. 

12 



Principles oj Early Detect:lc?n oj Chror;Uc DiSease 

\ 
The emphasis in cervic~ screening programmes is to maximise sensitivity in order to 
minimise false negative results; the combination of low prevlijence and )ugh sensitivity 
results in less false negatives but more false positives. As a result, further investigation 
of women with false positive results is undertaken and the adverse effects of 
overdiagnosis is .overlooked. HQwever, the advantage of promoting sensitivity in 
screening programmes is that true c~es of the disease are not missed b~ the smear test. 
On the other hand, further expensive inv~stigatiQ.I1 (Le. referral for colposcopy) of women 
without the disease is costly. ",- . " 

(ii) Taking of a smear , 
~, 

'. 
It has often been assumed that obtaining ceryfcalsmears is an easily .... executed and· 
clinically simple procedure. While it may be easy to. ob~n~ ~ample fro~e c~~ix it 

13 
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, f.", - '--< .. . - ~...... --,.- ~ -
.is d®cplt:to .get a.,~me~b~~~inaterial that may contain precursor cells. This is 

.,. bOple o1Rb~tudy (32) that Ci~ sampling error as a contributory cause offalse negative 
• rates; sampling procedures must he< carefully don~ to' avoid such error. 

'. 

"""" " T~e \?rbcess'Of-taking,a smear is descri~ ill A.ppend~A. <It is important that cervical 
salllpies include cells from the endocervix. The'absen~e of samples from the endocervical 
canal in'pat\icular has been implicated-as a ca~y of false negative results (33). Koss (21) 
has conclu'Q~ thfl,t taking a smear is not an easy task and it is not necessarily painless 
for the patient. ';~ii ". 

<'!t, 

(iii) Acceptability of the test 

The acceptability of the screeping procedure is an important lactor in the success of a 
screening programme. In a reqent literature review by Johnston (34)f the auth()r referred 
to a number of studies on the' abceptability of the Pap smear test among women being 

• 1 

-r screened. One study Cited (Savage and George) found that only 11% of women 
i understood that screening was not a test for cancer. This lack of understanding of the 
: true purpose of screening was reflected in the relatively low response to the personal 
"invitation to attend for a smear found in a number of studies - Rang reported a response 
rate as low as 25% while the Elkin 'study reported that the rate was marginally better at 

.:32%. Many older women were unwilling to have the test, believing it to be painful and 
not worth the effort involved. Roberts identified embarrassment, unpleasantness and fear 
as some of the reasons why women were reluctant to attend for screening. The link with 
promiscuity in tIle aetiology of the disease plus the l~ck of proper information on the 
purpose of screening appear to be major factors in the low compliance rate . 

.. 
2.61·The Target Population 

I There is a good deal of debate on the appropriate target population. At presen~ screening 
. 'in most countries is applied to women at relatively low risk. Screening is performed in 

many cases during obstetric or contraceptive visits and women at maximum risk ( those 
, over 40 (35) ) are neglected. Numerous studies have noted that the majority of patients 

with invasive cancer have never been screened. Chamberlain (36) in her evaluation of 
screening programmes cited the results of two studies where the majority 'of women 
founq tO,have invasive cancer had never been screened - 61 % (Holman et al, 1981) and 
80% (paterson et al., 1984). A more recent' Australian study (37) found. that the 
screening rate iIi women over age 55 in 1986 was half the 1971 rate. Roberts (38) has 
reported that· 54% of the smears taken in England and Wales were obtained from women 
under age 35 who constitute only 15% of the caSes of invasive cancer while the-balance 
are taken from women over age 35 who make up 85% or' cervical cancer cases. 

All of the evidence points to the fact that the group at highest risk is not being screened. 
Intensive screening of younger women who are more accessible, more compliant and at 
least risk has contributed to the failure of screening programmes to significantly reduce 
mortality from the disease. A cervical screening programme is only effective when it is 
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targeted at the age group at greatest risk of the disease. The appropriate age group for 
screening will be further discussed in Chapter 4. 

2.7 Cost of Finding a Case 

It has been estimated that in England and Wales, 4,000 smears and 200 biopsies are 
undertaken for every life saved (39). More recently, the cost of saving a life through 
cervical screening has been estimated at £300,000 (40). 

There are no published data available in Britain on the cost of running a screening 
programme; the most recent National-Audit Office (NAO) Report in Britain (41) stated 
that costs of screening were spread among a variety of organisations from local authority 
administrative budgets to hospital budgets for laboratory gynaecological services and 
GP costs. In order to assess the cost of a case fmeting and compare the opportunity cost 
of cervical screening in Ireland, it would be essential to obtain the cost of the present 
service and estimate the marginal cost of any proposed screening programme. 

2.8 Conclusions 

What emerges from the foregoing analysis is the high degree of uncertainty about the 
natural history of the disease and the validity of the test, the difficulty of targeting the 
population at most risk, the lack of hard infonnation on the cost of case findings, the 
difficulties associated with taking a smear and the very real problem of the acceptability 
of the test. The main advantage of screening for cervical cancer is that it has been found 
to have a relatively long (though disputed) preinvasive stage and treatment at this stage 
is, in general, more effectiye than later intervention. 

The dilemma of screening for cervical cancer is to devise a policy that is capable of 
detecting true cases of the disease while subjecting as few healthy women as possible to 
unnecessary and in some instances harmful intervention' - this balance is very difficult 
to achieve. The remainder of the study examines the impact of screening programmes 
on reductions in mortality from the disease in selected countries, the organisational 
requirements of a screening programme and also the following main issues in the debate 
on cervical cancer screening highlighted in this chapter: 

• target age group for screening 

• the optimum screening interval "'. 

• 
, 

protocols for the management of women with abnormal smears 
, " 

" • th~ resource imp~~ations of any future screenin~ programme in Ir-elancl 
\, 
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3 Organised Screening and 
Cancer Mortality 

The objective of screening is to :reduce incidence of and mortality from cervical cancer 
among screened women. The basic measure of effectiveness is a decrease in the 
mortality rate resulting from organised screening activity. Ideally, a randomised control 
trial would be the preferred method of evaluating the effectiveness of organised 
screening but ethical considerations preclude this form of evalu~tion. The less direct 
approach of a before-and-after comparison of mortality/incidence in areas subjected to 
organised screening is the only available indicator of effectiveness. This chapter 
therefore provides a brief overview of time and geographical trends in cervical cancer 
mortality in areas that have instituted organised screening. 

3.1 Worldwide Trends in Mortality from Cervical 
Cancer 

Mortality reductions on the basis of geographical comparisons are not satisfactory 
because of the differences in demographic characteristics between countries and the age 
of particular programmes; this level of insensitivity must be borne in mind in the 
following discussion. 

The interpretation of mortality trends for cervical cancer is limited by the fact that 
mortality rates were falling in a number of countries before screening was introduced 
(42)(43). For this reason, it is difficult to disentangle "natural" decreases from those 
related to the intensity of organised screening programmes. An examination of trends of 
cervical cancer mortality in countries with and without organised screening activity 
illustrates this point. In Table 3.1 (over) the percentage change between 1960 and 1980 
in rates of cervix cancer are given. The rates have been adjusted to the world standard 
for ease of comparison. 

There was a decrease in, qIortality from cervical cancer in most countries in the period 
1960 to 1980. The decrea.ses in Callada and the US were large; this dec{ease could, in 
part, be attributable to organised screeJ;ling programmes in both these coun~s. The rate 
of decrease was less marked in the t~se of England and Wales where sqeening 
programmes have been in place since thl< mi~ 1960s. Thepata shows that tQ.~re has been 
a significant reducQ.on of 72% in the mortalit~ rates for Portugal, a country without an 
organised screening programme. Equally, the rat~s for Ireland are fairly constant over 
the period, rising in the middle period and reverting to the 1960 level by 1980. 
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\ Table 3.1 , 

Cervix Cance! Mortality in 27 Countries 

1 
<: 

!VlQ~lity rate pet: 100,000 Percentage change 
(wQrld standard) from 1960 to 1980 

I 1960 19,80 % 

Portugal 9.29 2.57 -72 
f 

~ USA 
f 

7.98 3.20 -60 

Canada t" 6.93 2.80 - 60 

Sweden 6.45 3.37 -48 

Netherlands , 6.24 3.41 -45 

Australia 6.20 3.40 -45 
, 

Japan 4.05 2.27 -44 

Italy 1.87 1.07 -43 

Northern Ireland 5.55 3.31 -40 

Denmark 11.33 7.17 - 37 

Scotland 7.29 4.78 - 34 

England and Wales 7.26 5.27 -27 

Czechoslovakia 6.90 5.19 - 25 

Belgium 4.19 3.16 -25 

Norway 6.53 4.97 -24 

Uruguay 7.01 5.43 - 23 

New Zealand 6.74 5.31 - 21 

France 3.05 2.41 - 21 

Venezuela 11.10 10.51 - 5 
S 

Ireland 
A 

2.57 2.66 + 3 

,> , ~ West Germany 3.98 4.14 + 4 

It Panama 10.37 11.09 +7 

Austria 3.69 4.66 +26 

Chile 11-.20 14.87 +33 

Hungary 4.58 8.01 +75 

Poland. 3.63 8.71 +140 

Spain 0.49 1.21 +147 

Source: Cuzick and Boyle (44) 
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There were increases in the rates of cervical cancer in some countries. Cuzick (44) has 
suggested that the substantial increase in Poland and Spain are likely to be artefacts 
caused by underreporting in the early years of recorded mortality statistics. In the case' 
of Austria, he suggested that the increase in the rate of cervical cancer mortality was due 
to changes in coding practice in the period. He supported this claim by comparing 
increases in cervical cancer deaths with decreases in uterine cancer mortality over the 
period. Similarly, he attributes increases in other countries (Hungary , Chile) to possible 
changes in coding practice. 

3.2 The Scandinavian Experience 

More conclusive evidence of the effectiveness of organised screening for cervical cancer 
comes from studies of mortality rates in Scandinavian countries. Laara (45) and his 
colleagues examined the relationship between the existence of organised screening 
programmes and a decrease in mortality. Table 3.2 below suinmarises the results of 
their study. 

Table 3.2 
Trends in Cervical Cancer in Scandinavian Countries 1965 to 1982 

Target coverage or Reduction in 
screening programme mortality rate 

% % 

Iceland 100 80 

Finland 100 50 

Sweden 100 34 

Denmark 40 25 

Norway 5 11 

Source: Loara et al (45) 

Iceland and Finland, with populations sufficiently small to manage a screening 
programme have experienced the greatest reductions in mortality from the disease. The 
authors found that countries with organised screening programmes throughout the 

• country (Iceland, Finland, Sweden) experienced the greatest reductions 'in mortality. 

The relatively poor performance of Norway was attributed by the authors1:p the effective 
absence of screening programmeS; They concluded from this that organised 
programmes can have a m~or impact ~the reduction in mortality nom th&disease. 
However, the data from Norway does seem to suggest that there is a.I! underlying aecline 
in mortality occurring in these countries regard~ss of the presence cif organistd sc)"eening 
programmes. This is consistent with the tten.dobs.erved in many countries discussed in 
section 3.1. '" " ' \ 
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" An orgamsM screenin~ pr()gtamme~defines the target population,the individuals to be 
,screenedlthe,ages and 'the frci}Qency tOf screening. These programmes use personal 
invitations with time and places uf'S,cr'eening and in addition, results of both positive and 
negative tests are given to women (4~. One of1he most important aspects of organised 
screening programmes is their ability to follow up women found to have abnormalities. 

Although four of the five countries have organised screening programmes, Iceland is the 
only country where 100% of the smears are taken withirl the organised programme. In 
Sweden,.Pettersson (47) has estimated that four times as many smears are taken outside 
as within the organised screening programme. In Finland, Louhivuori (48) noted that 
75 to 80% of smears are taken outside the organised programme. In Denmark, where 
only 6 of the 22 counties ( 40% coverage) have organised programmes, a total of 631,000 
smears are taken annually while only 523,'000 smears are ne¢ed to run an organised 
programme covering every wOI11arrin the age group 23 to 75 at three year intervals (49). 
In Norway, where only 5% of the country is covered by organised screening, the average 
number of smears taken per women is similar to the rate in Finland. 

The evidence suggests that the bulk of smear taking in four of the five countries is 
conducted outside the organised programmes: However, the greatest reduction was 
achieved in Iceland, which suggests that organised smear taking activity (personal 
invitations and targeting) is more successful than opportunistic screening in reducing 
mortality from the disease. High levels of opportunistic screening often result in 
scr~ning of younger women, a group at comparatively low risk from the disease. This 
pattern was observed in Sweden (50). However, it is also clear that substantial reductions 
tan be achieved where opportunistic smear taking exists alongside a coherent 
organisational structure capable of following up women with abnormalities. The 
disappointing results from Norway compared to the other Scandinavian countries 
reinforce this contention. 

3.3 The British and Canadian Experience 
CIt 

~ In Britain a national screening programme has existed sjnce 1967 and by 1985 more than 
three million smears were taken .annually (51). The screening programme up to 1983 
has been associated with a slight reduction in mortality as shown by Figure 3.1 (over). 

The ra~e of decrease in mortality jn El}gl~d and Wales has been disappointing in view 
of the age of the programme and the level, of expenditure involved .. Beral (52) in her 
1986 study on mortality rates in England and Wales for 1950 to 1983. predicted an 
increase in mortality in women aged 35 to 55 until the end of the century. The prediction 
was made on the basis of increasing rates at younger ages and the birth cohort effect (see 
Chapter 4 for details). This pe,ssimistic pr~ction was questioned by Villard (53) who 
compared actual mortality figures for the period 1985 to 1987 with those predicted by 
Beral for the period 1985 to 1989. He concluded that lower mortality rates than predicted 
were found in all six five-year age. groups ,from 20 to 49 years. More recently, Sasieni 
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Figure 3.1 
Trends in Cervical Cancer Mortality in England and Wales, 1950 to 1983 
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(54) examined mortality data from the Office of Population Census in Britain; he 
reported a stabilisation of rates in some age groups and a reversal of previous trends in 
other age groups. 

Possible reasons for the apparent failure of the British programme over the last 20 years 
were detailed by the Intercollegiate Working Party in 1987 (5) (see Appendix B for 
details). The main deficiencies highlighted by the WorldIfg Party were the absence of 
targeting, repetitive screening of younger women, lack of compliance and poor quality 
of smears. Other studies (55) (56) have claimed that the sc~eening programme in Britain 
has kept mortality rates in check and thereby prevented deaths that would otherwise have 
occurred. Draper and Cook (55) have commented that screening has "in fact been 
effective but that the resUlts have been obscured by an increase in disease frequency". 

Other researchers (57) have put forward alternative explanations for the absence of a 
relationship between intensity of screening and reductions in mortality in Britain. 
Murphy suggests that once intensity of population screening reaches a certain level, 
further increases lead only to marg~al further reductions. This contention is reinforced 
by the fmdings of Bjerre in 'his Malmo'-study (58): here the authors reported-a reduction 
in mortality of 48% up to 1970 but no'(urther decreases from 1970 to 197~ 4espite 
continued screening and rescreening. A possible explanation for this pattern was offered 
by Miller (42) who suggested that an increase in the number of exarninatiaIl,Sjs due 
mainly to repetitive screening of-the same wome~rather than first-time examinl!-tion of 
previously un screened women, many of whom will,be at high risk of the disease: The 
notion of saturation screening of the compliant population and neglect of -many women 

\ 

at high risk may partly explain the poor perfonnance of the -British pm gramme., ~ 
;-
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ResUIts.ffom:the s~nllig ~io-grl.ri\ri1e in British ColumBia which was started in 1949 
appear'~s..sive - Anderso~(~Q)crepqrted a;78% reduction in incidence of squamous 
carcinoma ~d a 72% reduction 1b:m9rtality <from invasive cancer in the period 1955 to 
1985.Jn Canada as a whole tliere \v(tS a reduction in moItality from the disease but the 
rate of decline slowed somewhat aft~ 1975 (42). In common with Draper and Cook, 
Miller sttggests that screening progranub.es in Canada have prevented a rise in mortality 
that may otherwise have occurred. He ba~s this .contention on the observed rise in 
incidence of CIN resulting from changes in ~exual practices in more recent cohorts of 
women. In' a~dition, saturation screening of compliant women is also implicated as a 
cause for the apparent slowdown in the rate of decrease in CanaQ.a. 

3.4 The Irish Experience 

In Ireland, where no organised-screening programme exists, cervical cancer mortality 
has remained fairly constant since 1971. The crude rate figure are comparatively low with 
77 recorded deaths in 1972,57 in 1982 and 55 in 1991 (60) Overall mortality rates per 
100,000 over the period 1971to 1991 based on a moving average are provided in Figure 
3.2 below. 

After an initial decline, the mortality rates for cervical cancer have remained fairly 
constant over the period with a slight upward trend evident from 1983 onwards. It is 
possible that these figures are underr-eporting deaths from cervical canceF and that a 
unknown portion of the deaths coded under "malignant neoplasm of the uterus, part 
unspecified" are true cases of cervical cancer. 
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Figure 3.2 
Cervical Cancer Mortality Rate in Ireland, 1971 to 1991 
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These figures represent the baseline case i.e. mortality rates in the absence of an 
organised screening programme. The contribution of haphazard screening to the slight 
reduction in rates over the period is difficult to gauge. It is possible that the existing 
level of smear taking activity in the country referred to in Chapter 1 has forestalled a rise 
in mortality that may otherwise have occurred. Equally~ the slight decrease in the rate of 
mortality over the last---20 years may be indicative of the worldwide trend discussed in 
section 3.1. 

3.5 Comparison of Recent Mortality Rates in Selected 
Countries 

A comparison of mortality rates over a number of countries with and without screening 
programmes is provided in Figure 3.3 below. 

Figure 3.3 
Cervical Cancer Mortality Rates in Selected Countries 
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·It is evident from Figure 3.3 that mortality rates in Ireland are moderate compared to 
those recorded for the UK but they are s1}.ghtly higher than the rates for Finlapd and 
Canada. The difference in rates is partly atttitmtable to differences in the prevalence of 
known risk factors in different populations. In Ireland,.behavioural ris)c factors may be 
less marked than in other countries. In additio% -tp.e ,evidence suggests that the lo.wer 
rates recorded in Finland and Iceland ,are du'e... to ,the existence .of nationwicle 
programmes. 
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Qrganiseq screening progranunes ~'iiJ11 OO%cov~fag,e of the target population and smear 
,taking \yi!bin the context'qf an organ~~ prograqnne can yield reductions in mortality. 
Reductions can also be a'Chieved where c~tries have high levels of opportunistic smear 
tak:ii1g'allied to an organisational structure c'aRable of following up women found to have 
abnol1'Iialities. It seems that significant reduG,tions ill the rate of mortality from the 
disease will not be achieved where there is repetitive screenmg of compliant women. 
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4 Age Range to Screen and 
Screening Interval 

There are two key issues to be considered in the design of a screening programme: the 
target age range to screen and the screening interval. The main factors that determine the 
age range and screening interval in an organised progrru.nme are opserved age specific 
incidence of invasive disease/mortality and assumptions about the natural history of the . 
disease in terms of the length of the preinvasive stage, the rate of progression and 
regression of eIN and the extent to which both these factors vary with age. The fIrst part 
of this chapter focuses on the appropriate age to start screening women in an organised 
programme and the second part discusses optimum screening frequency. 

4.1 Age to Screen 

The wide disparity in age range policies between countries (45)(48)(61)(62) reflects the 
relative weight given to the prevention of the disease in young women, the priority 
attached to the control of cervical cancer comparefl to other health care programmes and 
the availability of resources. 

This part of the chapter concentrates oI1,.the role of ag~ in the natural history of the disease 
and considers age specific incidence/mortality rates in cOl.1ntries with varying age range 
policies. Age specific mortality and incidence in Ireland are then examined with a view 
to recommending age range policies for any future screening programme in this country. 
The resource implications of various screening policies are discussed at a later stage in 
Chapter 6. 

Age distribution of CIN 

The purpose of screening should be to detect preinvasive lesions whiph have a likelihood 
to progress to invasive disease if left untreated. 

The prevalence of serious abflormali~s in the population has been estimated to be 
between 0.02% and 0.3% - "certainly wen below 1 %" (31). However, Giles (23),in his 
study reported prevalence rates for CIN of 5% on the basis. of cytology,and a.staggering 
11 % based on colposcopy. Smith (63) has suggested that the claimed detection'Tate of 
11 % would require an increa.se of nearly 40 times~n·the incidence of invasive -disease 
and on this basis the number of cervical cancers W~~' be greater th,an all other cancers' 
combined. He concluded that "we may be unable t -tlistinguish_ the ~ne.\ ~portaPt .. ...... ... ..... -
abnormality from the 40 in which cytological or histological a}J,pearance appears to be 
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~bnQ!Jl:lal": The Pap test is s>ufficie~tly sensitive to detect all grades of CIN from mild 
dy,sptasfa-(GIN n to severe d~~lasia/carcinoma-in-situ (CIN ill). As a result, a wide 
range of abnormalities are detected. 

'" , -

Costa (2Q) in his Atlanta study report'ed a proportional increase in atypias and mild 
dysplasia (eIN 1) from 2% in 1964.tq 13.4~ in'1981 to 21.8% in 1989 "predominantly 
in young w.omen". Many of the minor lesions are detected in women less than 25 and 
these lesions.. have a low probability of progression to invasive disease (43). In addition, 
many of the less severe lesions regress to normal tj,ssue. Coppleston and Brown (80) in 
their model conduded that CIN ill regresses to milder lesions or normality particularly 
in young women. This pattern of regression was observed by Robertson (64) who 
reported regression rates of 46% for mild dysplasia. Others (65) have cited regression 
rates of 6 to 60% based on cytology and 26 to 83% based on colposcopy. It appears that 
mild abnormalities which are found more frequently in young~r women (those under 25) 
are likely to spontaneously regress in about 50% of cases and have a low probability of 
progression to invasive disease. 

The evidence suggests that screening younger women results in the detection of mild 
abnormalities. Furthermore, these abnormalities have a lower probability of progression 
to invasive disease and a higher probability of regression to normal. TIlls may inflate the 
prevalence of the disease in the population as a whole and makes it difficult to determine 
the true level of serious abnormalities. 

Impact of screening policies on age specific incidence of eIN 

Screening policies in some countries most notably Canada (62) and Britain (61) 
recommend screening from age 18 and 20 years respectively. The rationale for this 

-\ screening policy is based on epidemiological knowledge of groups in the population at 
~ potentially higher risk of abnormalities or the cervix. The Canadian Task Force in 1982 
:t defined high risk as the early onset of sexual activity and exposure to multiple sexual 
J;~ partners and deemed young women in Canada as a high risk group. As a result, screening 

programmes in Canada offer annual smears to women up -to age 35 with modified 
intervals thereafter. Similarly, in Britain, the Department of Health and Social Security 
introduced organised screening in the age group 20 to 64. 

The main rationale for extending screening to younger ages was the observed increase 
in incidence of CIN among women under 35. A possible explanation for the shift in the 
distribution of CIN to younger ages is the exposure of younger cohorts of women to 
known risk fa~tors. Another ~xplanation for the comparative increase in incidence of 
CIN in this age group is the concentration of smear taking at;younger,ages. In Sheffield, 
for example, Johnston (66) noted.that 83% of deaths occurred in women over age 50 but 
the smear rate in this age group was only 20% of that recorded for women upder 35. 
Similarly, in a recent Australian study Cockburn (67) cited evidence.of a 6(;)% smear rate 
in women under 45 and she contrasted this with the fact that 90% of cervical cancer 
mortality was accounted for by women over 40. In Ireland, smear taking activity has 
followed Itsimilar pattern (10). 
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It is likely that as the number of smears increases the number of" positives" als9 increases 
and if smear taking is concentrated at younger .ages, incidence of CIN is bound to be 
comparatively high among young women. Screening therefore can create its own 
incidence and the shift in the distribution of CIN to younger ages, to some extent reflects 
intensity of screenIng activity among younger women. 

Increases in incidence of invasive disease and mortality in younger 
women 

A better indication of the level of disease in the population is provided by examining age 
specific trends in incidence of invasive disease and mortality. An examination of data 
available for some countries feveals that there has been a true increase in the incidence 
of invasive cervical cancer and mortality among women under 35. Beral' s analysis (52) 
of mortality trends in Britain reported increased deaths among women under age 40 -
Table 4.1 shows the trend in age specific mortality from 1970 to 1983. 

Table 4.1 
Age Specific Mortality Trends in Britain 

1970 to 1983 (Deaths per 100,000) 

Age group 

20 to 29 30 to 34 
years years 

1970 to 1974 0.9 1.9 

1975 to 1979 1.4 3.0 

1980 to 1983 1.9 4.3 

Source: Bera! (52) 

35 to 39 
years 

3.7 

5.0 

5.6 

Mortality rates in the age group 25 to 29 doubled in the period while rates for women in 
the 35 to 39 age group increased by over 60%. Cook (68) attributes the increase in both 
mortality and incidence Ito the "birth cohort" effect i.e. the pattern of mortality from 
cervical cancer relates tolthe year of birth of the women coqcerned. He found that there 
was a pronounced increakeJn deaths among women born in the years around 1931 and 
1951 and he concluded 'pIat these women were, likely to have high iucidence rates 
throughout their lifespan.1 More recently however, Sasieni (54) reported a stabilisation 
of rates for women under 40 anCl a reversal of the upward trend in d~aths in women in 
the 40 to 49 age group in Britain. In -Australia Elliot (69) examined data Oll ceJ;V~9al 
cancer deaths in the period 1953 to 19?6 in New South Wales. He found tl\at that there 
was an increase in the incidence of the disease in ypunger women. Age specific mortality 
trends for Australia as a whoie, on the oth'er band, suggest a fall in the rates for women 
under 30 (70). 

\ 
Devese in her analysis of US trends for cervical cance~ in the 1970s ~nd 1980s (71) found 
no increase in cervical cancer mortality Of invasive-eahcer amOllg youn&~0.!l1en in the . 
1970s and 1980s. Data on age specific incidence of ih¥as~ dis.ease in Finlan..d (4,6), show 
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roouctions..m.the 30Ao 34-a.ge-:Woup'~hile rates for the 25 to 29 age group fluctuated 
with-ho cnartge~ the overall ic~'d.ln\Sweden, Pettersson (47) found no clear change 
in mortality in the.'25 to 29 age grou'l\.in the period 1958 to 1980 but incidence of invasive 
disease showed gradual increases'in,fater cohorts of women. In Canada, Miller (42) has 
commented on an increase in incidence of invasive diseaseJor cohorts of women born 
after 1943. " 

'\ 

It appears tha(th~re had been a real increase in ~'cidence and mortality from the disease 
among younger women in some countries, most notably Britain. The increased rates in . 
young women in Britain and Canada in the 1970s and 1980s may well be due to the 
cohort effect at work in both those countries. It is interesting to note however, that in 
Sweden and Finland, where ' organised screening programmes have succeeded in 
reducing mortality in all age groups there has been little evidence of a cohort effect in 
the pattern of cervical cancer incidence or mortality. 

Age specific mortality in older age groups 

Cervical cancer is still comparatively uncommon in women under 35 as can been from 
Figure 4.1 below. 

Figure 4.1 
Age Specific Cervical Cancer Mortality Rates in Selected Countries 
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A snapshot of mortality patterns in selected countries clearly shows that the rates in the 
25 to 34 age group are consistently low with the bulk of deaths from the disease 
concentrated in women over 35. More significantly, deaths in the age group 35 to 44 in 
some countries most notably Sweden, Finland and Britain are in excess of or comparable 
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to the rates in the next older age group despite higher screening rates in the 35 to 44 age 
group. 

Evidence of the disprujty in mortality rates between young and older women is illustrated 
by Figure 4.2. 

Figure 4.2 
Comparison of Cervical Cancer Mortality Rates 

in the ~5 to 34 an_d 55 to 64 Year Age Groups in Selecte~ Countries 
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The erroneous perception that cervical cancer is a disease of young women is quick1y 
dispelled by comparing the Iportality rates in the 25 to 34 age group with the rates in the 
55 to 64 age category. In Britain, for example, the rates in the 25 to 34 age group were 
2.4 per 100,000 in 1990 compared to a rate of 10. L among women aged 55 to 64. In 
Denmark, the disparity is even more marked; here the rate for women aged 25 to 34 was 
again 2.4 but the rate for the older age category was 17.3 per 100,000. 

The purpose of presenting comparative mortality data is to reinforce the point that 
cervical cancer is a disease' that kills middle aged and oloer women and for this reason 
policies that concentrate ~creening at younger ages are unlikely to yield significant 
reductions in mortality. 

The relationship between age specific incidence and ag~ to screen 

Decisions on the age to screen cannot be'solely based on the observed pattern of plortality. 
To devise policies capable of-pr:eventm$ the onset of inva)ive disease te<l:uires 
information on the age distribution.of 1..p.vaSive disease incidence. Da,ta available on a 
number of countries (1)(46)(47, iildicate that~cidence start to rise 'froI,tl ab,out 35 
onwards. Day (72) suggests that a plateau is reach~d at ages 35 to 40 ip courlhies\vith 
moderate incidence and 10 years later in counttjes with ~gh incidence; the plateau,caq 
last until age 60. On this basis, Day had conclua~' th~)\Scfeening shoula~b~",~geted at 
the age group in which cancer is most common and wi~~crC<.~ning "startin~ a y.yar,or 

r 
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• t "-two beford1ncidence tafesi~acb appreciable level". Screening women at highest risk of 
deVefoplrig-jnvasive disease' fucl'eases the effectiveness of screening programmes in 
"terms ot the absolute number Of such cases of the disease that could be avoided. 
Fo~bwing, Day:s analysis the grelttes~ iinn1ediate impact of a new programme can 
therefore be achieved by screening wo~en from age 35 onwards. 

The effectiveness of a strategy of concentraiin~ screenin~ effort in older age groups at 
the start of~ new programme has been demonstrated bylhe results from the Finnish 
programme. Th Finland, the programm'e-injti~y screened cohorts.40 to 44, 45 t649 and 
50 to 54 intensively (46) - later the cohorts 30 to 34; 35 to 39 and 55 to 59 were also 
screened frequently. Currently, the programme covers the age range 25 to 60 (48). In 
both Sweden and Denmark (45), organised screening starts at age 30. In all three 
countries there has been an appreciable reduction in mortality since the introduction of 
organised screening programmes. Chamberlain (36) in her analysis of screening 
programmes attributed the success of screening programmes in Scandinavian countries 
to high screening intensity in older women. 

It is evident that opting to syreen women below age 25 provides marginal extra benefits 
because of the infrequency' of invasive cancer at younger ages. More significantly, the 
costs of such a policy are high because of the high prevalence of mild preinvasive lesions 
which are increasingly subject to further expenSive investigation. In addition, many of 
these lesions may regress to normal or progress slowly to invasive disease. The evidence 
from other successful programmes suggests that an effective screening programme 
should concentrate on women above age 25. The decision on the age to start screening 
beyond age 25 depends on observed age specific mortality and inciqence rates in each 
country. Accordingly, the remainder of the chapter exarlrlnes age specific trends in 
mortality and incidence of in-situ and invasive disease in Ireland with a view to 
recommending future age range policies for this country. 

Age specific mortality trends in Ireland 
'9':.-

'"'As already mentioned the overall trend in cervical cancer mortality in Ireland has 
1-emained fairly constant over the last 20 years with a recent slight decline since 1989. 
lime trends in age specific mortality in Ireland over the same period are contained in 
Figure 4.3 over. 

Age specifis; mortality trends in all age groups have fluctuated over the period. The 
apparent fluctuation is' not unusual for a disease with relatively low mortality; a small 
change in absol~te terms produces a large proportional change in rates where the total 
numbers involved are small. There has been an overall decline in mortality in the 55 to 
64 and 45 to 54 age group in the period. Rates in the 25 to 34 age group h~ve remained 
consistently low over the period with a gradual increase from 1981 to 1985 and a 
subsequent decrease thereafter. 

The overall decline in the rates masks a steady upward trend in the rates for women aged 
35 to 44 from 1983 onwards. The 'most recent data show that the rates in this age group 
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Figure 4.3 
Age Specific Cervical Cancer Mortality Rates in Ireland, 1971.to 1991 
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were equivalent to those recorded for women aged 45 to 54. Given the apparent 
fluctuations in rates for the disease already noted it is difficult to predict whether the 
upward trend in this age group will be sustained in the medium to long tenn, 
Nevertheless, current evidence suggests that deaths in.this age group have increased since 
the early 1980s an4 screening policies should accordingly be directed at preventing the 
onset of disease in this and older age categories, 

Age specific incidence of cervical cancer in Ireland 
'I 

The deciSIon on the age to start screening to intercept the natural history of the disease 
relies on data on the age distribution of incidence of severe abnonnalities (CIN ill) and 
invasive disease. Unfortunately, there is no nationwide cancer register in this country. 
The only available information on cancer incidence in Ireland comes from the records 
of the Southern Tumour Register in'Cork. The register publishes infonnation on annual . 
incidence of CIN III arid' invasive cervical cancer for counties Cork and'Kerry. In the 
absence of finn infonnation on nationwide incidence of the disease it is intended to use 
the Cork/Kerry data as a proxy. It should tJe'torne in mind that the figures represent rates 
for less than 10% of the total Irish population s~ that infereric((s made on, the basis of 'the 
data are tentative. In addition, the registry was Qt!ly estab,lishea in 1978 and msaggregate 
incidence of invasive and in-situ disease, yssentfaI for the fonnulatlpn of sC"reehing 
policies, have only become available in recent wee~~f-?r'the period 1983 to 1990~ For 
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'90 

this reason, time trends for incidence of in-situ and invasive disease are confmed to a 
relatively short period of time thereby further constraining the analysis. 

The 8 year trend for incidence of in-situ and invasive cervical cancer in Cork/Kerry are 
presented in Figure 4.4 above. 

The data shows a marked upward trend in the crude incidence rates of CIN IllIin-situ 
cancer from 1984 onwards with a gradual increase from 1984 to 1987 and a very large 
increase thereafter. In this period, the rates increased from 8.6 (23 cases) in 1984 to 34.94 
(93 cases) in 1990. The pronounced increase from 1987 onwards could be a function of 
underreporting of in-situ disease in the earlier years and increased smear testing activity 
in the region in recent years. Another explanation for the increase in in-situ cancer over 
the last few years could be the result of changmg nomenclature, since the term CIN ill 
encompasses severe dysplasia as well as carcinoma-in-situ (CIS) where previously 
cancer registers reported only incidence of CIS. The trend does indicate a defmite 
increase in in-situ 'incidence over the period but the rate of this increase 9ver a relatively 
short time span may be an artefact for the reasons mentioned above. 

The data on incidence of invasive disease show a slight downward trend over the period 
falling from 12.48 per 100,000 (33 cases) in 1983 to 5.26 per 100,000 (14 cases) in 1990. 
Clearly, there was an initial reduction In 1984 with the rates remaining fairly constant 
up to 1987 with some fluctuations beyond that time. It is difficult to discern any defInite 
trend from 1984 onwards. However, if the increases for in-situ disease are real and 
continue to rise and cases of in-situ progress in the normal way, future rates of invasive 
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disease will also increase in the coming years. Alternatively, if this rise is an artefact, the 
decline in invasive disease should continue. 

Age specific incidence of in-situ and invasive cancer in the 
Cork/Kerry region 

The crucial detenninant of appropriate age to screen is the observed age specific 
incidence of invasive disease and to a lesser extent ofip-situ cancer in the population. 
Accordingly, the crude . age specific data recently available from the Statistics 
Department in Dee has been used as the basis for the following analysis. 

In the absence of detailed age specific population figures for Cork/Kerry for the period 
1987-90 the following method of estimating the population numbers in each age group 
was adopted. The age specific rates per 100,000 for the period 1983-86 were derived 
from the population figures provided in the Southern Tumour Register. Population 
figures for the intercensal period were Ween from the Labour Force Survey estimates of 
the age groups 25 to 44, 45 to 64 and 65 and over. The gross rate of increase or decrease 
for these wide age bands has been applied to each of ..the narrower age groups. The 
population estimate for the 20 to 24 age group has been taken from the total percentage 
change in population in this age group between the two censuses 1986 and 1991 and 
applied to each intercensal year on a equal basis. 

In-situ cancers 

The age specific rates for in-situ cancer are contained in Figure 4.5 below. 

Figure 4.5 
Age Specific Incidence of In-Situ Cancer, Cork/Kerry, 1983 to 1990 
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The rate's -ef in<"situ canCer ilfthe,p~rio'd fluctuated in all age groups up to 1987. From 

.... ,, 1987 onWa'rClsthere was apronounced increase across all age groups. The rate of increase 
in women in all these age group'mirrors the overall crude rates noted in the previous 
secti~n. The rate of increase in the"JO "to 39 age group was most marked with rates 
jumping from 31.6 per 100,000 (11 ca'ses}in 1987 to 142.2 per 100,000 (50 cases) in 
1989. 

',,- " The projecti~s of Irish population for the year 2001 published by the Central Statistics 
Office show a:n~ging population a~ demonstrated by Table 4.2 below. 

TabJe4.2 
Projection of Female Population by Age, 1986 to 2001 

Age group 

iOto29 30 to 39 
t 

40 to 49 
years years years 
'000 '000 '000 

19861 286 234 173 

1996 264 263 231 

2001 275 263 247 

Source: Population and Labour Force Projections, 1991-2001, csa 
Note: 1 Baseline (1986 Census of Population) 

The figures indicate that there will be increases in both the 30 to 39 and the 40 to 49 age 
groups: the total)ncrease over the 15 year period is approximately 102,000. The 
combination of increasing number of cases of in-situ disease in the 30 to 39 age group 
since 1987 and the projected increase in,population in this age group and the next age 
group in future years sugg~sts that the absolute number of cases of in-situ cancer in 
women over 30 is likely to rise in the medium term. Equally, population projections for 
the younger age groups suggest that the total number of cases in the younger age groups 
are unlikely to be significant in the medium term. For this reason, screening effort needs 
to be focused on the age groups 30 to 39 and 40 to 49 over the coming years in order to 
intercept the progression of serious abnormalities to invasive disease. 

Invasive cancers 

As already mentioned, Day (72) suggested that the greatest immediate impact of a 
screening programme can-be achieved by starting screening a few years before incidence 
of invasive disease reach appreciable levels. On the basis of the Cork/Kerry data on age 
specific incidence of invasive disease contained in Figure 4.6 over, the following pattern 
emerges. 

There is !to discernible trend in the incidence of invasive disease apparent from the data. 
Incidence appears to fluctuate in the 8 year period across all age groups. These 
fluctuations parallel the fluctuating pattern observed for incidence of in-situ cancer up ... 
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Figure 4.6 
Age Specific Incidence of Invasive Cancer"CorkiKerry, 1983 to 1990 
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to 1987 apparent in Figure 4.5 above. However, if the recent trends in incidence of in-situ 
cancer from 1987 onwards materialise,into cases of invasive disease, women in the 30 
to 39 age group are likely to experience increased rates of invasive disease in by 1993/4. 

Conclusions on age to screen 

Despite the obvious limitations.of the data-already mentioned and the paucity of hard 
data on the level of incidence in the country as a whole, it is possible to make tentative 
inferences from the data presented. The decision facing the policy maker is to determine 
at what age beyond 25 years to start an organised screening programme .The experience 
from other countries that have succeeded in significantly reducing mortality from the 
disease suggests that a gradual approach to screening, starting with older women. yields 
the highest immediate reductions. The data on CorklKerry region indicate that serious 
abnormalities (in-situ disease) are increasing at a higher rate in women from age 30 
onwards and this trend may be reflected- in increase~' rates of invasive disease and 
ultimately mortality in future years. A policy that opts to screen women from age 30 
onwards should be capable of intercepting the natural history of the disease at a point 
prior to the onset of invasive disease. 

4.2 Screening Interval 

The decision on the optimwn screening interval dep'ep.ds on the estimated length of the 
preinvasive stage of the disease. To date, no prospectiv:e studies have been conducted 
on the duration of the preinvasive stage. of CIN que 19 o~vious ethical considerations. 
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For this rea~Qn, ther,e is no. genefai, agreement on the optimpm frequency to screen 
asymptoman~omen in a screeinng.ptog'ramme: In the absence of conClusive empirical 
data-to guide decisions on screening frequency, policy makers rely on mathematical 
models to estimate the length of the'''Preinvasive stage. More recently, empirical data 
from cohort and case control studies condpcted ill a number of countries have been used 
to estimate the risk of invasive cervical cancer among women who had one or more 
negativesmears and how their risk of developing invasive cancer was related to the time 
elapsed since the last negative result (73). A combination of both these approaches are 
considered in 'this section. 

Screening policies in other countries 

The lack of consensus on the optimal screening interval is Ifeflected in the policies 
adopted in a number of countries. (See Table 4.3.) 

Table 4.3 
Screening Policies in Selected Countries 

Screening interval 

Britain Every 5 years 

Annual from age 18 to 35 
Canada and every 3 years thereafter 

to age 60 

Finland Every 5 years 

Iceland Every 2 to 3 years 

Sweden Every 4 years 

USA Every 3 years 
i 

.', Despite the recommendations from the American Cancer Society that screening be 
conducted at three yearly intervals, Berrino (74) has noted that the College of 

,,, Obstetricians in the US continues to recommend annual screening for most patients. In 
! Britain, the Intercollegiate Working Group on Cervical Cytology Screening (5) 

advocated screening at three yearly intervals while the recommendations.of the ~anadian 
Task Force (62) which advocated annual screening of women under 35 has been 
criticised by a number of authors (75)(76). Clearly, there is neither agreement between 
or within countries on the appropriate screening interval policy . 

. ' 
O'Neill (10) in her study sought the views of a number of professionals dealing with 
cervical cancer screebing in Ireland - community clinics, family doctors and STI? clinics 
recommended three, two and one year intervals respectively. More recently, the 
recommended interval for screening in Ireland was reported to be three years (12).The 
lack of agreement on screening frequency in this country reflects our haphazard approach 
to screening for the disease. 
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Screening intervals and the risk of cervical cancer 

On the basis of studies conducted under the aegis of the rARC (73) the protective effect 
of a negative smear was observed. The risk of developing the disease was quantified as 
the risk relative to a comparable unscreened population (i.e. relative risk) whij.e the period 
of time protection is afforded is called the duration of relative protection (inverse of 
relative risk). 

The variation in risk since the la,st negative smear ,,:,as observed by means of case control 
and cohort studies conducted in '({ 'number of countries.The.cohort approach followed 
women with an initial negative smear and recorded subsequent incidence of invasive 
disease listed in cancer registers. In the case control approach, cases of invasive disease 
were identified, controls selected and the screening histories of patients recorded up to 
the time the invasive cancer was diagnosed. Relative risk in both cases was calculated 
by reference to the time elapsed since last negative smear and the number'Of previous 
smears. The variation in risk since the last negative smear allowed inferences to be made 
on the actual length of the preinvasive stage of lesions that progress to disease. 

The results from the individual IARC studies (Macgregor, van Oortmarssen, Geirsson, 
Lynge, Berrino, Magnus. Pettersson, Clark) demonstrated a protective effect of screening 
for three years or less following a negative smear i.e. a three year interval of relative 
protection. Similarly. Celentano (77) in his study reported a protective effect for three 
years with some residual protection for a further 4 to 6 years. Other studies have 
recommended screening intervals ranging from 5 years (75) to 2 years (78)(79). 

Day in his analysis of the IARC data counted the number of women who developed 
invasive cervical cancer after various periods of time 1.2,3,4, etc. years after a single 
negative smear or afteF two initial smears. He used this data. and data on the proportion 
of unscreened women in the population who developed invasive cancer to calcul,ate the 
"relative protection" against invasive cancer provided by a Smear over various intervals 
of time between screens. The relationship between the frequency of screening and the 
percentage reduction in the rate of invasive cervical cancer in 5 screening programmes 
was calculated. The estimated reduction in invasive di'sease on the basis of differing 
screening frequencies was as follows: 

Table 4.4 
Percentage Reduction in the Cumulative Rate of Cervical Can~er over the 

Age.Range 35 to 64 with Different Frequencies of Screening 

Screening interval % reduction in Number of tests per 
cumu4ttive rate of person during age 

cancer range , 
Every year 93 " 30 

Every 2 years 92 15 
, 

Every 3 years 91 10 

Every 5 years 84 6 

Every 10 years 64 \ 3 

)-

" 

37 

, , 

....... -. ---.--------------~~ . .. -.. -.... -~ .. -............ ~---~ ... 



, 

f 
l 

, . 

" r 

.' 

,.,~ • t.. " i;,' ... 

'Scrt!eriifig for Cervtca.J..Cancet-

Clearly, there is very littIe-diffxrence,Ut the protection afforded by a smear taken annually 
as oppose<tto every three yearsi>ut the number of smears required for annual smear ., ' 

testing from age 35 would be triple !he'llumber required for a three.year screening policy. 
A "Slgnificant level of protection is still mainhtined" by screening every 5 years but the 
protectian tliminishes somewhat beyertd that point On tl1e..basis of the Day analysis, the 
IARC Working Group concluded that" th'e relative protection remained high for the fIrst 
three years after the negative smear and theiMecllned steadily towards the null value of 
unity. Evel.l six to nine years afterwards, however, substantial protection was probably 
still achieveQ'~. . 

" 

The Day results approximate closely with those subsequently developed by Eddy (2) in 
his model but are at variance with the results of the individual studies referred to above; 
the disparity arises becauSe Day's fIndings were based on the pooled results (geometric 
mean) from those studies with centrally organised mass screening programmes. 
However, the significant level of protection for up to 10 years after a negative smear 
reported in the !ARC analysis is consistent with the results of a number of mathematical 
models on the length of the preinvasive carcinoma in situ (CIN TIl). phase. In his review 
of these models, Prorok (80) concluded that the mean duration of CIS (CIN Ill) was 
between 5 and 10 years. The evidence suggests that the greatest.protection offered by a 
negative smear exists up to the fIrst fIve years with significant protection afforded for 
the fIrst three years. 

Reduction in incidence and mortality from cervical cancer and 
screening interval 

In Finland, where the screening interval in the nationwide programme is 5 years, the 
,) reduction in mortality from the disease was 50% (45). Similarly, Sweden (45) with a 

screening interval of four years experienced a reductions of 34% in mortality from the 
disease. Both countries also experienced marked reductions in disease incidence. 

. Screening frequency is only one determinant of the success of'a programme - a reduction 
,t in mortaIitx associated with a programme is a function of the interaction of a number of 
.- variables including age range to screen and organisational structure. 

4.3 Age and Interval Strategies 

The level of protection provided by a negative smear at different intervals is also a 
function of the age specifIc rates in the abseQ,ce of screening throughout life up to age 
65. Day in his analysis calculated the effect of different age and screening frequency 
policies on reductions in incidence of invasive disease. The results of his analysis are 
contained in Table 4.5 below: 
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Table 4.5 
Effect of Different Screening Policies 1 

Target age 
group 

% reduction in cancer cases Number of tests required 

25 to 64 years 

35 to 64 years 

Screening 
every 3 years 

89.8% 

77.6% 

Screening Screening 
every 5 years every 3 years 

81.1% 13 

69.6% 10 

Note: 1 Assumes disease incidence rates similar to those seen in Wes.tern Europe. 

Screening 
every 5 years 

8 

6 

The results of this model (based of the cumulative incidence rates from age 20 onwards) 
differ from the model based on cumulative incidence rates over the age range 35 to 64. 
The disparity, particularly in the three year screening frequency option, reflects the loss 
of protection in the years prior to the commencement of screening. 

The results indicate that the highest reduction in incidence is achieved by screening 
women from age 25 to 64 at three year intervals, a policy that requires 13 tests up to age 
64. There is also substantial reductions in incidence associated with three yearly 
screening of women from age 35 onwards with 10 tests over the period. 

4.4 Conclusions 

The protective effect is likely to remain high for the fIrst three years as shown from the 
individual IARC studies and other studies discussed above. Substantial protection is 
maintained for up to 5 years: this is in accordance with the most conservatives estimates 
of the duration of the CIS (CIN ill) derived from mathematical models (5 to 10 years). 
A policy that opts to screen women every four years from age 30 to 64 onwards is likely 
to maintain a high degree of protection and reduce the number of tests to approximately 
8 up to age 64. Such a policy in Ireland would allow two smears to be taken from women 
in the age range 30 to 39 which is the age group with the highest incidence of in situ 
cancer. This policy should be capable of intercepting the progression of in-situ cancer 
to invasive disease. A strategy of screening every four years from age 30 is in line with 
the policy adopted by Sweden, a country that has achieved notable reductions in mortality 
- see Chapter 3 for details. Ultimately, the choice of screening interval depends on the 
availability of resources. Accordingly, the resource implications of a number of interval 
options are examined in Chapter 6 . 
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5 Organi~ational Requirements 
of a Screening Programme 

The evidence presented in Chapter 3 indicates that countries with well organised 
screening programmes have experienced the greatest reduction in mortality from the 
disease. This suggests that a well organised programme is a crucial determinant of an 
effective programme. 

The purpose of this chapter is to outline the broad organisational requirements of a 
cervical screening programme with particular reference to ways of reaching the target 
population, measures to encourage women to comply with invitations to attend for 
screening and fail-safe procedures to ensure women with abnormal smear results are 
properly followed-up. In addition, appropriate management protocols for women with 
abnormal smear results are also discussed. 

5.1 Organisational Principles of Screening Programmes 

The essential components of a comprehensive and effective screening programme have 
been formulated by a number of authors (13)(31 )(35)(81). On the basis of these studies, 
the following principles of a well organised screening programme emerge: 

• the programme should cover as much of the target popUlation as possible 

• to facilitate target coverage of the population, an accurate listing of the name, ages, 
'addresses and screening histories of all women in the target population is required 

I 

• data on the populatloD; should be recorded on a comprehensive population based 
database 

• the programme should ensUre that women are called and recalled for repeat tests 
at prescribed interval~ " 

• invitations to attend" for screening sh-o'utd emanate from the general practitioner or 
some identifiable legitimate source '\ 

" 

• to encourage high: attendanc~ .. invitations , sh~uld i,.nclude inform~tion on the 
purpose and efficacy of the test - '\, "" :....._ 
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• to improve attendance women should be offered a choice of appointment time and 

venue {or the taking of a smear 

... ~ ...:..-

• Jhose taking smears shoUld uhqergo training to ensure high quality smears are 
obtained while quality assuranCe in laboratories must be promoted to allow 

~ , 
accurate interpretation of smear results 

• smears should ~ examiried withih a-prescribed period and results reported to the 
general p,ractitioner/sender by the laboratories 

• clear and workable protocols for the follow-up of women found to have abnormal 
smear results should be developed. . 

5.2 Access - Reaching the Target Population 

Initial Access 

At the outset of a screening programme it is essential to reach a high proportion of the 
target population. The basic infortpational requirement of a comprehensive screening 
programme is" updatable lists of the total target population necessary to identify 
individual women and invite them for screening. All the evidence suggests that the high 
risk group for cervical screening are the non-attenders; a programme needs to develop 
.mechanisms to reach such women. Once a woman is within the "screening net" it is 
possible to transfer her to a registry to facilitate recall and appropriate management at 
prescribed intervals. 

The primary source of population data in most countries is the electoral register. Use of 
, the electoral roll would involve a blanket invitation to. all women registered to vote. This 
~ may be the only option available to programme designers at the early stage~ of a new 

programme. The use of the register has obvious drawbacks.The absence of an age 
.~reakdown in the register prevents invitations to the target age range for screening and 
consequently invitations are likely to be extended to women outside the ambit of the 
organised programme. Access to the register may be restricted and questions of 
confidentiality could be raised. The main advantages of using a register at the start of a 
new programme is that blanket invitations may stimulate a response from women who 
can then be'voluntarily transferred to a screening register .. 

Mechanisms for reaching women not previously screened are being considered for a 
future national programme in New Zealand. Straton (82) in her, review considered two 
options: the use of the electoral roll or use the National Master Patient Index (NMPI). 
The main limitations of the NMPI as a popUlation register were lack of accuracy, 
incomplete coverage of the population and outdated information; use of the electoral roll 
was given qualified approval. 
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Unlike New Zealand, Britain has had a nationaJ.screening programme in place since the 
mid 1960s which has been the subject of a good deal of criticism (5). Two of the principal 
criticisms of the programme highlighted by the RCOO report were the large number of 
women who had never been screened in Britain and the neglect of older women who 
missed out on opportunistic screening available to younger women at family planning 
clinics, antenatal clinics, etc. In the wake of the report, efforts have been made to improve 
the target coverage of the programme by improving the information contained on Family 
Health Services Authority (FHSA) lists. These lists contain age/sex breakdowns in 
respect of patients attending general practitioners and are used primarily for paying OP 
capitation fees. Ideally, such lists could be usect for initial access to the target population, 
where available. ' 

Clearly, initial access to non-attenders :(older women not attending family planning 
clinics or antenatal clinics) at the start of a screening is problematic. The use of the 
electoral register is one possible option but its incompleteness, the absence of an age 
breakdown and possible problems with confidentiality reduce its usefulness. Where 
alternative registers are available, containing age/sex breakdowns of the target 
population these can be used in preference to the electoral roll. 

Access to the ~creened population 

For a screening programme to maintain its effectiveness some form of screening register 
is required. The register is designed to perform a number of functions: it provides records 
of women's smear history for use by laboratories in the interpretation of current smears, 
it facilitates fail-safe mechanisms to ensure follow-up of women with abnorm;ll smear 
results and it issues reminders to women for repeat smears at prescribed intervals . The 
register also provides epidemiological data necessary to monitor the performance of the 
programme. 

In g~neral, the screening register develops over time as the level of screening activity 
increases. To encourage participation in pilot screening 'programmes in New Zealand, 
women are encouraged to enrol on a screening register without the necessity of having 
an immediate smear ~en.The advantage of this approach is that it promotes the 
programme within the community. The main disadvantage is that well motivated women 
at relatively low risk are more likely to enrol in a programme. Nonetheless, if the uptake 
is sufficiently high, the enrolment option is likely to increase the screening index and 
improve the performance of the programme. 

In Britain, no suitable database eXists for cervical screenirig. The NationalfJealth Service 
identifies eligible women fur screeninwom th(( FHSA computeriseO lists ref~rred to in 
the previous section. There are no natiorta). guidelines for measuring or maintainiIig the 
accuracy of the FHSA lists; 60mpleteness ~ accuracy of the lists depends on 60ctO!S 
keeping the FHSA register mformed of ch'anges of address or area of thefri>afients. The 
National Audit Office (NAO) in their 1991 reporf(41) noted that inaccuracies in registers 
are most pronounced in socio-economic groups n'''and V and in inner city areas where 
mobility is greater. The NAO also reported that in a p~cular inner city ar~aof London 
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50% oI'invifations ,were ihaccprate. 'fo'Qvercome this, steps have been taken to request 
OPs to c1ieck\vDmen's addresses-befote invitations are issued. , 

" 
~ .. " ... 

The app.roac~ of concentra~g ' ~ffort 'ot,tdeveloping a register at the initial stages of 
programm~ desigI! by encoUtaging wom~ to e~o~.()n a nascent national screening 
registe( is the ~est way of reachin~ the targ~ population. In addition, the register is 
cap$ible Qf,~acilitating vital programme manageI\1ent and coordinating functions. 

'I '" 
5.3 Compliance 

.Once a system is in place to identify and reach the targerpopulation, the next phase of 
programme design is to examine ways of improving the response rate to screening 

" . . 
,mvltatlons . .. 

For example, in New Zealand;Straton (82) examined the possibility of issuing a welcome 
letter to women who enrol on the screening register informing them of the purpose of 
the register and the details kept on them on register files. In Britain, Smith (31) has 
suggested that the letter of invitation should issue from the OP instead of the FHSA. 
Issuing invitations via the OP allows specific times and dates of appointment to be offered 
to women; such a policy is designed to improve compliance rates. OPs are also well 
placed to provid~ advice, reassurance and information on the procedure. Another 
measure considered in Britain was the inclusion of explanatory leaflets, prepared by the 
Health Education body. in the letter of invitation. Another option recommended in 
Bri~n was to provide women with personal.cards containing the date of the next smear. 
This option. like the voluntary enrolment procedure. is more likely t9 encourage 
compliance by the "worried well". Finally, notification of negative results helps to 
reassure women and also encourages response to future invitations 

1 

~ompliance depends to a great extent on women' s awareness of the purpose of the test 
~d information on the proc~ure. High compliance rates are achievable where women 
}are aware of the purpose. and possible outcome of the procedure. 

5.4 Follow-up 

The value of a ,screening programme will be greatly diminishe4 if appropriate action is 
not taken to follow-up women with abnormal smpar results. Th~re are two essential 
components of follow-up: fail-safe mechanisms to ensure women are not lost to 
follow-up and standardiseq clinical protocols for the management of women found to 
have abnor11¥ilities. Both elements of follow-up are discussed in tl!!n~ below. 
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Fail-safe mechanisms 

The responsibility for enforcing fail-safe procedures rests with the smear taker (Le. GP, 
family planning clinic, hospital doctor, genito urinary specialist, etc.). In cases where 
smear results require further action, the OP should contact the women to request a repeat 
smear or for referral to a colposcopist/gynaecologist. OPs are also well placed to request 
non-respondents to attend for further investigation or to flag the women's files for 
attention when she attends for a consultation at a later data. Clinics may also inform 
womep-. of smear results and take a repeat smear, if required. Where a woman requires 
immediate colposcopy' for higher grade lesions, clinic ,staff. should refer her to ,her OP 
for referral onto a colposcopist Where smears are taken by a hospital doctor, consultants 
should relay results to the women and further appropriate measures shl;:mld be undertaken. 
Because the smear taker in hospitals may vary with successive consultations, women 
who fail to keep outpatient appointments after an abnormal smear result may easily be 
lost to follow-up. For this reason, careful attention needs to be paid to women screened 
in hospitals to ensure follow-up or referral to her OP for appropriate action (83). 

Computerised laboratories have a central role to play in relaying abnormal smear results 
to the smear taker with ACTION REQUIRED stamped on the report. In cases where no 
repeat smears or biopsies are received by laboratories, computer generated enquiries 
should be sent to the smear taker. Ideally, the laboratories should notify the national 
cervical screening register (or equivalent) of the date of each test and include a 
recommended recall date. 

A screening programme must devise agreed. fail-safe mechanisms to make sure 
abnormalities detected on screening are dealt with promptly and that as few women as 
possible are lost to follow-up. 

Management protocols 

A cervical screening programme only reduces mortality if abnormalities found on 
screening are followed up with appropriate clinical manflgement. !fhis section discusses 
appropriate strategies for dealing with women with abnormal smears with particular 
reference to the management of women found to have mild lesions (CIN I). 

Policies for the management of women with mild abnormalities 4ave recently become 
controversial. Some clinicians (20) (21)(84) favour immediate refe\fal of women for 
colposcopic assessment where smears indicate ' the presence of mild, abnormalities. 
Others (64)(85)(86)(87)(88) consider ~ytologi?al surveillance (Le. repeat s:t;nears) with 
referral for colposcopy where mild abn~rmality persists a safe management~trategy. 
Both of these options are considered witlt-a view to recommending safe and ef{ective 
management protocols for any future programme in Ireland. 

"-

" " 
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Itt the past, a mild aBnonn~ty in a-cetvical smear was considered a transient condition 
witll'!t,high spontaneous regression,iat~,~6% (64), 62,% (89» ahd where abnonnalities 
p'ersisteq interv.eption at a lat~r stage wa~ossiblebecause of the length of the preinvasive 
stage: (2). The clinical management policy~dopted "Was 'conservative with surveillance 
by pen'odic repeat smears at short intervals (t'e\ 12 to 18 months). ~e number of smears 
displayingnilld dyskaryotic (abIionnal cells) changes is fiir-greater than smears showing 
more severe changes and they are being. found with incr~asing frequency in younger 
women. The polrey of cytological surveillance '(repeat smears at short intervals) had the 
advantage that women (especially young women)" avoided the anxiety of referral for 
diagnosis and treatment of potentially harmless lesions while costs were contained and 
the workload of colposcopy clinics remained manageable. 

t.:" i 

With the increased use of colposcopy, studies have shown a lack of correlation beJ;Ween 
the degree of abnonnality shown on a cytology smear as compared to a colposcopically 
directed biopsy. Campion (20) in his study found a cervical smear can show mild 
cfyskaryosis at the same time/as the histology of the biopsy indicates severe dyskaryosis. 
:tn addition, Campion reported that in his study 26% of mild smears progressed to CIN 
m after 19 months. 

The increasing uncertainty concerning the natural history of lower grade CIN and the 
differing outcomes of cytology and- eolposcopic reports has prompted a more radical 
approach to management of abnonnalities. The radical approach is gaining support in 
Btitain where a recent survey by the British Society for Colposcopy and Cervical 
Pathology (89a) found that half the 'respondents considered a single- mild dyskaryotic 
smear an indication for colposcopy. However, the more recent document issued by the 
National Coordinating Network on cervical screening in Britain (88) opted for rigorous 
surveillance as the preferred management protocol for women with mild smear results 

1p Ireland, a nationwide programme that opted for immediate referral for colposcopy 
1fter an initial mild smear would result in overworked colposcopic clinics and lead to 
.~xpensive and unnecessary ablative treatment of abnormalities with a high likelihood of 
regression. For this reason, less radical management policies are required that maintain 
an acceptable level of safety. 

In Britain, the RCOG (5) recommended the management policy outlined in Table 5.1 
for all grades of abnormalities. 

The RCOG included a caveat to-the above recommendations - they stated that-(t1deally, 
where resources permit, all women ·with dyskaryotic smears are best investigated by 
colposcopy as soon as possible ... In districts where this is not possible, in the interim, 
investigation of mild dyskaryosis may be deferred ". More recently 1" other authors have 
conducted studies on the relative effectiveness of cytological surveillance. Jones (87) 
assessed the effectiveness of cytologic surveillance and immediate colposcopy for mild 
smears. The study compared two cohorts of women found to have mild abnonnalities; 
one cohort was managed by immediate colposcopy and the other by cytological 
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TableS.! 
Management Protocols for Dyskaryotic Abnormalities 

" . 
Test result positive Management policy 
and indicating: 

Two nonna! smears required before going back into routine screening 
Mild dyskaryosis prograplmes; if positive result is confirmed in a second smear in 3 to 6 

months, refer for colposcopy 

Moderate dys.karyosis Refer for colposcopy 

Severe ciyskaryosis Refer for colposcopy 

surveillance. However, instead of discharging the,women to a three year follow-up after 
the second normal smear as recommended by the RCOG they opted for a third repeat 
smear after a further 12 mon$s. In the study, none of the women developed invasive 
cancer after 24 to 40 months; these fmdings Stlpport the contention of a low risk for 
development of invasive cancer within a short period after a mildly abnormal smear. The 
researchers concluded that the chosen sUrveillance policy resulted in only a third of 
women requiring colposcopy and a 4% risk of missing more serious abnormalities (CIN 
Ill) Similarly, Robertson (64) concluded in her study that cytologic surveillance was 
acceptably safe provided a biopsy is advised if the abnormality persists. 

The'need for careful follow-up of mild smears was clearly demonstrated by the results 
of the Robertson study which found that a single cervical smear can understate the 
severity of the abnormality. In her study 26% of patients with mild. smears show~ 
evidence on subsequent biopsy of more severe resions within the first two years of 
observation. I 

On the basis of these studies, the recommendations of the RCOG and the British National 
Coordinating Network guidelines the management protocol described in Figure 5.1 
(over) for the follow-up of women with abnormalities is recommended. 

5.5 Basic Requirements for the Organisation of a 
Scr~ening Programme i~ Ireland 

The foregoing discussion has ,outlined the basic organisational requireIJlents essential for 
an effective screening programme. This section considers the extent 't~ which access, 
compliance and fail-safe/follow-up mechanisms can be applied to ~e Irish health care 
system. , 

" 
'\. 

Access to the target populatio:Q in Irelqnd 
.... " 

In Ireland, unlike Britain, free he31th care is contmed:t~e6ple el!~i5,>le undyr t:l.te General " 
Medical Services Scheme. General practitioners" are p~ an. over,all cap'i~tionJ'ee~'fo~ 

,.. 
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Organisational Requirements of a Screentng.ProgFamme 

eligible patients on the basis of age, gender and location of residence; special services 
attract payment of a fee in addition to capitation: However, these conditions are currently 
under review. The total number of persons covered by the scheme in 1991 was 35% of 
the population (90). Persons eligible under the scheme are required to register with a 
panel doctor of theifchoice. About 34% of the population are covered by private health 
insurance provided by the Voluntary Health Insurance. In a recent survey conducted by 
the Irish College of Oeneral Practitioners (ICOP)(91), Comber reported that 60% of 
consultations were accounted for by OMS patients. The overall consultation rate by OMS 
patients.p«ryear was found to be 5.91; the figure for private patients was 3.71. 

. . . " "-
. " 

Unlike 13ritain, where age/sex lists are available from the records of the FHSA for a 
sizable part of the population, Ireland has limited data on the age and sex of patients 
attending general practice. However, the OMS Payments Board maintaiils age/sex 
breakdowns of eligible patients. The absence of a comprehensive age/sex register at 
general practice level poses problems of access to the target population in the context of 
any future cervical screening programme in Ireland. There are three possible <>ptions 
open to policy makers - the electoral register, VHI lists or GMS lists . . The use of the 
electoral register as a possible source of information is unsatisfactory for ~ reasons 
outlined in section 5.3. It is understood from the Department of Health that access to the 
vm lists is severely curtailed and amending legislation would be required to alter the 
pre~ent situation. At the initial stages of a programme the OMS lists, covering a third of 
the popUlation may be the only source ofinformation for a population register for cervical 
screening. 

'1'. 

In ~e light of the above constraints, the following two mea'Sures should be considered. 
The first phase of a comprehensive programme should target women"eligible under the 
OMS scbeme who are relatively accessible and have a high OP consultation rate (91) 
but a low cervical smear rate (IO). In conjunction with targeting the OMS population, 
efforts should be made to establish a computerised National Screening Register by means 
of voluntary enrolment at general practices throughout th~ country. The onus would be 
on the OP to forward the names of women willing to be ,entered onto the register with 
accompanying information on the worrien's previous smear history, if available. The 
register would then issue invitations or reminders via the OP to women at appropriate 
intervals. This two pronged approach is intended to il,lcrease the screening index and 
permit eventual access Ito women covered under the vm scheme as well as women 
eligible under the OMS scheme. 

It is considered, that OPs should have a pivotal role in the taking of smears and in 
call/recall-procedures. It is clear from a study conducted as far bac~s 1986 by the 
ICOP (10) that over half of GPs,werc proviQing' screening ~ervices; the current figure is 
likely to be higher. " 

There are obvious difficulties associated wi¢. giving OP&, a central r~l~ in ~ny future 
screening programm~ in Irelan,d. As the Report 'of the Commission on Health 'Funding 
(91a) has noted" general practitioners are indep~drnt contractors rath,er than: direct 
employees of the health services" and for this rea~tnl their participatiQ~ in any futur~ 
scheme would have to be on a voluntary basi.s; An<5~er l~rpiting facto~ and-the one 
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~~high1iglited- by Gomber (91) is the"f(lct that most GPs do not maintain age/sex registers 
'of their patients. Because privite"Patleilts dCHlot h~ve to register with a single GP and in 
~''View of the pborfy developed ~omputerised inforlnation systems of most general 
practices there is limited scope f~reachi.iig-th.e non-GMS sector. Another possible 
consftamt on,the functioning of an effecrlveGP-based screening.programme is the small 
SIze apd existing'workload of general pr~etices wl].ich may discourage participation in a 
'programme. In the Comber survey (Ql), it'was found that 77% of practices in Ireland 
were single handed while 17% and· 6% w~re two hcmded and group practices, 
respectively:-The sqrvey also reported that Irish doctors are available on .~v.erage 12 hours 
a day including:.weekends . .on the other hand, doctors with capitation cqntracts are .. 
entitled, to claim a s~bsidy of up to £10,608 towards the costs of employing a practice 
nurse and up to £6,365 towards the cost of employing a practice secretary (90). This 
suggests that panel doctors at least, would be in a positio~ to become involved in a 
programme without undue disruption of normal activities. 

'The taking of smears at other venues should continue to be available to women who 
prefer not to attend their GP. Community clinics in each Health Board area are organised 
as appointment or "walk in" clinics. Equally, family planning and SID clinics have a 
role to play in smear taking' and referral in the case of abnormal smear results. 

Compliance of target population in Ireland 

Compliance is likely to increase over time as public awareness of the programme 
increases. Information on the purpose of screening, the existence of a programme and 
the available treatment for preinvasive disease are necessary to ac~ieve a high rate of 

" compliance. Efforts to improve compliance in Britain and New Zealand are instructive. 
The issuing of a welcome letter to women who opt to enrol in the screening register 

,ff' ref~rred to in section 5.3 is a possible way of improving compliance. It had been 
.. suggested that improved response rates in Britain can be achieved by the inclusion of 
't explanatory leaflets with screening invitations (61). The role of the Health Promotion 
.... Unit in Ireland in devising non-technical explanatory material on cervical cancer for 
'~. inclusion in screening invitation would need to be cons,idered. 

Fail-safe measures in Ireland 

As noted in section 5.4, the smear taker has ultimate responsibility for ensuring that 
fail-safe mechanisms are adhered to. Again, in view of GP autonomy in Ireland referred' 
to above, it ~ay prove difficult to enforce standardised and workable fay-safe procedures 
as part of a comprehensive cervical screening programme. 

It is 90nsidered that laboratories and the proposed National Screening Register should 
take responsibility for reminding the smear taker when furtl1er a...ction on an abnormal 
smear is required. Clearly, ongoing computerisation of the proposed screening register 
is apriority, while immediate computerisation of all the regional ll:!boratories to be 
located at the three regional laboratories in Dublin, Cork and Galway (9) is essential. 
Call and recall facilities should eventually be provided by the screening register. In the 
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interim, cytology laboratories should work closely with smear takers to devise standard 
and workable recall procedures. Ideally, GPs should have computerised patient lists to 
facilitate call/recall at the practice level. It is considered that small systems could be set 
up for a variety of preventative measures including breast and cervical cancer sc{eening 
as well as blood pressure checks. The feasibility of such systems requires further 
consideration. 

Managementprotocols in Ireland 

The proposed management protocol for women with abnormal smear results has been 
set out above. It is clear that there is no international agreement on the safest and most 
effective way to manage women found to have mild abnormalities. It is considered that 
the introduction of standardised management protocols should involve further discussion 
with the various professional bodies concerned, prior to the introduction of a screening 
programme in Ireland. Clearly, the more radical management procedure would result in 
considerably more referrals for colposcopy and is likely to have implications for existing 
colposcopy services in Ireland. Opting for the surveillance option in the context of a 
programme based on GMS patients is more likely to be accommodated within existing 
resources. 

Cervical cancer screening and public health in Ireland 

It is evident from the foregoing discussion that there are a number of constraints on the 
organisation of a screening programme in Ireland. In addition, the absence of a 
nationwide cancer register and the dearth of hard epidemiological information on 
cervical cancer in Ireland makes the formulation of screening policies and the targeting 
of groups at highest risk from the disease very difficult. There are many obstacles 
preventing the implementation of a comprehensive screening programme in Ireland. 
However, the recent recommendations of the Hickey report (92) on community medicine 
and public health are to be welcomed. The Working Group considered that there was a 
need for greater surveillance of the incidence of non-communicable disease and 
recommended that a specialist in public health be invqlved in the establishment of a 
cancer register. It is understood that efforts are being made to establish such a register 
and a general practitioner has been appointed to the post of director. The report also 
recommended that Directors of Public Health be responsible for promoting preventative 
screening programmes. In addition, it was suggested that GPs be encouraged to develop 
an "interest in the epidemiological profile of their patients ... to contribute information on 
the health status of their patients to the local health information system". 

The establi$hment of a clearly defined pub!ic health function in each of the Health,Boards 
could playa central role in a future screening programme in Ireland. This type of public 
health infrastructure, if implemented, may impr,ove the prospects for a cervical screening,. , 
programme in Ireland. ' '. 

" \ 
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" It is evident from the experience ofB~tain thatinsufficient attention to the organisational 
structur~ of--a. ~creening prpgramme taIl. result in an ~ffe.ctive and costly programme. 
The British have learnt a valuable but expe(lsive less.on and are now developing effective 
manag~ment and implementation systel1'\s for their current cervical screening 
programm~.The apprqa~h being adopted in New Zealand,,On the other hand, is to learn 
from the exp~ence of other countries with a view to deY~lqping effective.orgat:risational 
structures for their own screening-programme. In Ireland f we are well placed to learn 
from the experience.s of other countries. It is important that policy makers are aware of 
the level of organisation required for a screening programme to have any appreciable 
.impact on incidence and mortality from the disease. 

. 
It is recommended that if there is a decision to set up a screening programme that it is 
introduced on a gradual basis. At the outset, pilot projects should be established in 
selected centres on the basis of GMS lists to test compliance rates and fail-safe 
mechanisms. The'list of atte'nders should be supplied to a National Screening Register 
which includes the names of women screened for both cervical and breast cancer. The 
results from the pilot sites should be monitored and assessed in order to improve 
procedures, where required. After an interval to be determined by the project managers 
(Le. specialists in public health) the results from each pilot project can be assessed with 
the aim of setting up a a full scale programme, based on GMS patient lists. In conjunction 
with the pilot projects women eligible under the VHI scheme should be encouraged to 
enrol at pilot sites for gradual inclusion in the programme. 

. The foregoing discussion has highlighted some of the impediments to the successful 
functioning of a screening programme. It is considered that translation of policy 
objectives into an effectively implemented and managed cervical screening programme 
must, of necessity, involve cooperation between policy makers and the medical 
profession to ensure its success. 
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6 Resource Implications of any 
Future Screening Programme 
In Ireland .. .~ -. . 

The main thrust of the study was to consider age/screening interval policies and the 
essential organisational requirements of a-screening programme by reference to the 
experience of other countries. However, in order to inform future decisions on screening 
policy in Ireland, the resource implications of any future programme also need to be 
considered. Accordingly, the purpose of this chapter is to consider the extent to which 
the screening programme proposed can be accommodated within the existing health 
services resource structure. 

6.1 Trends in Health Expenditure in Ireland 

Spending on health care services in 1991 amounted to £1,652m (93), The level of 
expenditure remained fairly constant during the 1980s as illustrated by Figure 6.1 below. 

There was a slight decease 'in expenditure in teal terms in the period 1987 to 1989 
reflecting the short period of Government cutbacks but expenditure increased to a level 
close to the 1986'ambunt in 1990. 

Figure 6.1 
Net Non-Capital Expenditure on Health Services, Selected Years 1960 to 1991 
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Source: Health Fact Sheet 2192, Health Services pev~/0R.!!:en~ Unit, [PA " 
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In line w~th the ge~ral tren~. the resources devoted to institutional care have remained 
fairly constant in the last 15 years and account for almost three quarters of the total. (See 
Table 6.1.) More significantly? the proportion of resources devoted to community health 
apg. "ommunity, protection have de~:lined. ' 

, 
" 

'" TalJle 6.1 " 
Distribution of Gross Health Expenditure by Programme 

Selec~~ Years, 1976 to 1991 

Programme 1976 1980 1983 1986 1987 1990 1991 
% % % % % % % 

Community protection 2.1 1.8 1.5 1.6 1.5 1.6 1.5 

Community health ISiS 12.3 12.8 13.7 14.1 14.7 14.9 
~. 

Communl~ welfare 5.8 6.4 7.6 7.7 7.8 8.1 8.0 
~ -

Psych~ servi~es· 13.5 12.8 12.0 12.4 12.0 10.7 10.5 

Services for the handicapped· 7.6 8.2 9.9 9.8 10.1 9.6 9.4 

General hospital services· 48.0 53.8 51.2 49.9 49.7 50.8 51.2 

General support services 7.5 4.8 5.0 4.9 4.8 4.5 4.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source: Health Fact Sheet 2/92, Health Services development Unit, IPA 
Note: • Institutional care services 

Two points emerge from the above trends: the amount of resources available for health 
care service provision is unlikely to increase substantially in the medium term and the 
proportion of resources devoted to community health services and pr,otection is likely to 
remain at current levels. As a result, it is likely that the resources necessary to run a 
comprehensive nationwide screening programme will have to be found from within the 
existing community health/protection allocation or alternatively reallocated from within 
the inflexible institutional services programme. Mo~es to alter the existing allocation are 
likely to be resisted and for this reason, the amount of resources available for a screening 
prSgramme are likely to be limited. 

6.2 Resource Implications of a Screening Programme 

Chapter 4 and 5 have provided a broad outline· of a possible screening programme in 
Ireland. It is envisaged that a future programme would screen women from age 30 to 64 
who are eligible under the General Medical Services Scheme every four years. 

The resources necessary for such a programme are difficult to estimate. The existing unit 
cost of taking and processing a smear are unknown. For this reason it was decided to use 
unpublished estimates made available by Dr. Elaine Farmery, ChairpersQn of the 
Cervical Screening Programme National Coordinating Network in Britain, as a proxy 
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Resource Implications of any Future Screening Programme IhIreland 

Table 6.2 for the unit cost of taking and 
processing a smear in Ireland. (See 
Table 6.2) This estimated unit cost 
figure must be treated with 
caution. The British unit cost 
figure is likely to be an 
underestimate when applied to 
Ireland because it does not include 
the additional set-up costs 
associated with a new progr~e 
e.g. administrative back up and 

Unit Cost of Taking and Processing a Smear 

Process 

Taking of smear 

Laboratories/processing cost 
(processing of smear, capital costs, 
overheads) 

Call/recall 

Total 

computerisation of a National Source: Dr E Farmery,NCN 
Screening Register, full 
computerisation of GMS lists, 

Cost 
£ 

10 

10 

3 

23 

computerisation of each of the regional laboratories. Accordingly, the unit cost figure is 
used to illustrate the relative cost of altema,tive screening interval and age range policies. 
It is not intended to reflect the absolute cost of any future screening programme in Ireland. 

In each of the following cost scenarios the £23 figure is applied to the GMS population 
on the basis of various age and interval assumptions. 

Assumptions underlying computation of unit cost of taking and processing a smear in 
Ireland 

• 

• 

• 

• 

• 

parity between the punt and sterling 

1990 age specific population estimate~ applied to GMS population 

100% of GMS patients respond to the screening invitation 

set up costs or the cost of referral for colposcopy not included in the computation; 
the resulting figure is is only a partial estimate of total costs 

1.14% of women will require three further repeat smears over the four year cycle 
- this figure is derived from the recent Irish study (95) of incidence of dyskaryotic 
smears in a healthy population. - -

" 

'. 
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-.EstimQted Cost of T~ting!fpr. Ceflvical Cancer with Alternative Testing Strategies 
( ~ <it< 

" , Estimated cost Age group ~ted ' Screening interval £m 

Scenario 1 30 to 64 years " Every 4 years 1.356 

Scenario 2 30 to 64 years 
" 

Every 3 years 1.808 

Scenario 3 25 to 64 years Every 4 years 1.547 

Scenario 4 25to64-:y~ Every 3 years 2.133 

Scenario I, based on age range 30 to 64 and a four year screening interval is the least 
costly option. It is clear from the results of scenarios 2 and 4 ("Yhich opt to screen women 
ev'ery three year) that the choice of screening interval is the main determinant of cost. 
TIle basic cost of taking and processing a smear under any future screening programme 
ranges from £1.3n1 to £2.1m per annum. The inclusion of set up costs of a screening 
programme and the cost of referring GMS patients for colposcopy would increase this 
estimate significantly. 

In absolute terms, the foregoing cost is not large. However, in relation to the resources 
available under the various community health services/protection programmes, the 
figure is quite large as illustrated by Table 6.3 below. 

Table 6.3 
Estimated Non·Capital Health Expenditure 

on Community Protection and Community Health Services, 1991 

Estimated Estimated 
expenditure expenditure 

£million £million 

Community protection programme Community health services 
f !' programme 

Prevention of infectious diseases 9.0 General practitioner service 155.7 

Child health examinations 7.6 Subsidy for drugs 14.7 

Food hygiene and standards 3.9 Refund of cost of drugs 8.5 

Drugs advisory service 1.0 Home nursing services 25.6 

Health promotion 1.1 Domiciliary maternity services 2.0 

Other preventive services 2.8 Family planning 0.2 

Dental services 18.1 

Ophthalmic services 4.4 

Aural services 0.9 

Programme total 25.5 Programme total 230.0 
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On the assumption that expenditure on a future limited screening programme would 
come under the combined allocation for "other preventative services" and "health 
promotion" the least cost option (scenario 1) would represent 35% of the existing 
combined allocation while the most expensive option (scenario 4) represents almost 55% 
of the estimated 1991 allocation. 

Number of smears required 

On the. basis of scenario 1 the number of smears required to cover all GMS patients on 
a four year cycle would be around 57,000 annually. O'Neill noted that 16% of smears 
processed by laboratories are accounted for by GMS patients. On tl,le assumption that 
the annual level of smear taking corresponds to the figures quoted in Table 1.2 in Chapter 
1 (Le. 164,000 of which 16% are already GMS related) and that the same level of 
opportunistic screening is maintained, the total number of annual smears both 
opportunistic and organised would be in the region of 195,000. 

6.3 Conclusions 

In the context of competing demands on health care resources, the introduction of even 
a limited screening programme based exclusively on GMS lists may prove expensive. 
Estimates of the cost of taking and processing smears (based on British data) range from 
£1.3m to £2.1m. per annum. Significant setting-up costs would also be incurred. In 
absolute terms, this figure is not large but in relation to the allocation for preventative 
servic.es it is high, represen~ng from a third to a half of the preventive services and health 
promotion allocation. Any decision to introduce a limited programme along the lines 
proposed in Chapter 4 and 5 will require additional funding as there is little scope for 
reallocation from existing programmes. . 

It is recommended that a full costing exercise be undertaken on the existing cost of taking 
and processing a smear and follow-up referral cost in respect of GMS patients. In 
addition, consideration needs to be given to the cost implications of setting up a 
computerised call/recall :system based on laboratories in the first instance and also the 
projected costs of establishing a National Cervical Screening Register. In conjunction 
with this exercise, it is recommended that examination be undertaken of the opportunity 
cost of a limited screening programme to allow the relative priority of a screening 
programme to be assessed in the context of competing demands on preventative health 
care resources. 
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7·Conclusions and --
Recommendations 

The study objective was to consider future approaches to screening for cervical cancer 
in Ireland with particular referenceto the optimal age and screening interval and the basic 
organisational requirements of any future screening programme in Ireland. The 
recommendations on each of these issues are contained in the body of the text. The 
following is a summary of the main conclusions and recommendations of the study. 

7.1 Age to Screen 

The main detenninant of the target age to screen women in any future screening 
programme is the .obs«rved age specific incidence and mortality from the disease. The 
analysis of age specific mortalitfand incidence trends in Ireland contained in Chapter 4 
revealed that deaths from cervical cancer among women in the 35 to 44 age group is 
increasing and incidence of 'preinvasive disease are on the increase in women ip. the 30 
to 39 age category. The data on incidence of invasive disease are less conclusive. It should 
be borne in mind that the incidence data represent rates for less than 10% of the Irish 
population so that inferences made on the basis of this data are necessarily tentative. 

Age screening policies in countries that have experienced significant reductions in 
mortality were also examined. The analysis revealed that countries that 90ncentrated 
screening effort in older age groups at the start of a screening programme experiences 
the greatest reduction in mortality from the disease. The rationale underlying the policy 
of screening older women was that screening women ~t highest risk of developing the 
disease increases the ef~ectiveness of programmes in terms of the absolute number of 
cases of cervical cancer that could be avoided. 

On the basis of the observed trends in both incidence and mortality in Ireland and the 
policies adopted in other countries with successful programmes it is recommended that 
screening be targeted at women aged 30 to 64 at the initial stages of an~future screening 

- progranuriein Ireland; 

7.2 Screening Interval 

, , 

'-, 

Decisions on the optimal screening interval depeoa on the estimated length of the, 
preinvasive stage of the disease. Chapter 2 highlighted $e uncertainty su~ounding the 

l' 
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,exact sequence of<vvents-leadi,ng to invasive disease. Estimates of the progression and 
,regression of ...preinvasive cervitalcancer vary and it is clear that the natural history of 
the disease is poorly understood. TQis level of uncertainty is reflected in the disparity in 
screening policies adopted in countrie~ wifuo!garfi~ed.screening programmes. However, 
the collaborative study conducted und6{' the auspices of the International Agency on 
Research on Cancer (!ARC) found that a negative smear 1;.esult provided protection from 
disease for up to five years, with significant 'protection afforded for up to three years. 

On the basis of .the IARC fliidings, estimates of the length of the preinvasive stage of 5. 
to 10 years' and interval policies adopted in countries which experienced significant 
reductions in mortality, it is recommended that screening be conducted every four years 
in any future screening programme in Ireland. 

7.3 Organisational Requirements of a Screening 
Programme 

It is clear from the evidence presented in chapter 3 that the grea.test reductions in mortality 
from the disease were achieved'in countries with well organised screening programmes. 
The analysis of reductions in mortality achieved in Scandinavian countries demonstrated 
that an effective organisational structure is a critical detenninant of a successful 
prograpune. In chapter 5 the following essential compo,nents of a well organised 
screening programme were identified: access, compliance and follow-up. 

Access 

In order to reach the target population an age/sex register of the target population is 
needed. In the absence of a comprehensive agel sex register in Ireland it is recommended 
that GMS lists be used initially as the register for any future screening programme in 
Ireland. It is also recommended that consideration be given to establishing a National 
Cervical Screening Register incorporating both OMS patients and other women who opt 
to 'enrol on the Register. 

Compliance 

Compliance depends to a great e,xtent on wOqIen's awareness of the)purpose of the 
screening. test. For this reason it is recommended that any future screening invitation 
issue with a non-technical explanatory leaflet prepared by the Health Promotion Unit on 
the nature of the procedure and possible outcomes. It is also recommended that a welcome 
letter should be sent to women who opt for inclusion on any future National Screening 
Register. 
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ConclUsioris and Recommendations 

Follow up 

The effectiveness of a screening programme is diminished if women found to have 
abnormalities are nQt followed up. 

It is considered that general practice based call and recall mechanisms and standardised 
management protocols are required along the lines recommended in chapter 5. 

7.4 Other Recommendations Arising from the Study 

In view of the re~ource constraints outlined in chapter 6 and the need to test the efficacy 
of calVrecall procedures it is recommended that any future screening be introduced on a 
phased basis. Phase one should involve the establishment of pilot screening projects at 
selected sites on the basis of OMS lists to test compliance rates and fail-safe mechanisms. 
Depending on the results of the pilot projects and the availability of resources phase two 
should involve the extension of the programme to OMS patients. 

Decisions on the establishment of a screening programme will depend on the availability 
of resources and the projected cost of any future programme. It is recommended that a 
full costing exercise be undertaken along the lines set out in section 6.3. 
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Appendix A 

Taking a cervical smear 

A "satisfactory" smear implies a sufficient sample from the squamous-columnar junction 
'of-the cervix. Such a,smear from a women of child bearing"age would be expected to 
contain thousands squamous cells. Endocervical cells or active basal cells or metaplasic 
cells should also be present, since this is the only cytological indicator that the scrape is 
derived from the squamous-columnar junction. 

Before commencing the examination a clean slide should be prepared by noting the 
patient's identity ( ego name and date of birth) on the frosted surface using a graphite 
penciL 

The smear should be taken before bimanual examination. The cervix is exposed, usually 
by means of a bivalve speculum. The instrument used must be properly sterilised to 
prevent transfer of infection ; alternatively disposable instruments may be used. 
Lubricant may be used sparingly to facilitate the passage of the spectulum, but care must 
be taken to avoid contamination of the cervix with lubricant, since this would interfere 
with the staining of the preparation. Normally, the dorsal position is perfectly adequate 
but the left lateral position usually gives better exposure if the uterus is markedly 
retroverted and the cervix is pointing into the anterior fornix. The action of the bivalve 
spectulum everts the cervix, exposing the lower endocervix. The position of the 
squamous-columnar junction between the pink squamous squamous epithelium and the 
darker red columnar epithelium is noted. In women of younger child bearing years, this 
will be on the portio, giving rise to the so-called "erosion", but thereafter it gradually 
retreats cranially, so that in the post menopausal patient it is usually no longer visible, 
being within the endocervical canal. In younger women, therefore, the broad end of an 
Ayre type spatula should be rotated through at least 360 degrees. In older women and in 
treated cervices special effort must also be made to obtain cells from further up the 
endocervical canal. This may be achieved with a pointed spatula or with an endocervical 
brush, both of which are now available commercially. The cells scraped from the cervix 
are then smeared on the glass slide, the aim being to produce as thin and as uniform a 
layer as possible. 

With practice, both ectocervical and endocervical specimens may be obtained with the 
opposite ends of the same spatula and the sampl~s conveyed rapidly to the same slide 
consecutively and without delay. Drying i~air must be avoided. The slide is immersed 
immediately in a container of 95% alcohol fixative for 15-30 minutes or flooded with 
alcohol and carbowax mixture or with a specifle aerosol fixative containing carbo wax. 
After fixation of the sample in this way drying of~the slide is permitted before transfer 
to the laboratory in a slide container with the appropriate form, properly completed. 
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The standard wooden Ayre\ spatula is frequently criticised, as the sharp end is 
insufficiently pointed to reach 11ig,1l into the endocervical canal. This is readily rectified 
by shaving the broad end into a" sCimitar shape. There are now several designs of both 

" ' .... 

wooden and plastic spatula which c1almto provide better samples. 
',\\. 

Doctors and nurses involved in taking c~ical smears require individual practice 
instruction. This should be provided iQitially for medical students and also during 
vocational ttatning. Nurses who are to be responsible for taking smears likewise will 
requirecar~fu~IY,~l1pefVised training. 



Appendix B 

Intercollegiate Working Group on Cervical 
Cytology Screening - Criticisms of the British 
Cervical.S~~eening Programme::: 

• many women have never been offered a cervical smear 

• older women have missed out on opportunistic screening undertaken in family 
planning clinics, antenatal clinics, etc. and as a consequence have not been included 
in recall systems; response rate to recall decreases with increasing age. 

• an unduly high proportion of the resources have been expended on examining some 
young women who have had many negative screening examinations over a short 
period of time 

• a disturbingly high proportion of women found to have abnormal smears have not 
been adequately investigated 

• many women are unaware of having been screened and do not come to regard it 
as a desirable, regular examination, hence many years elapse between screening 
examinations 

• too few women know that the examination is directed to the detection of 
precancerous lesions which can be easily cured 

• 

• 

• 

• 

• 

the intimate nature of the examination discourages active participation, especially 
in those who have no appreciation of its value 

the majority of women who have participated are not informed of the test result 

the absence of a usable identity number has impaired the integration of a screening 
programme which would allow fQr movement of the population within the UK 

'" the quantity of smears submitteq for cytological appraisal is frequently , 
unsatisfactory 

false negatives can occur and the- percentage iU(~reases when Iaberatories are 
working under excessive pressure. 

---
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