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Executive Sum m ary 

The exam ination of cervical sm ear tests is a subjective process which requires the application of 

personal judgem ent by screeners and pathologists. In recent years a num ber of quality control 
m echanism s and standards for reporting have been introduced into cytology laboratories to try and 

m inim ise the risk of errors in cervical sm ear exam ination and reporting. Nevertheless, there have 
been several high profile incidents relating to errors in cervical cytology services which, in som e 

cases, have led to som e wom en developing cancer shortly after a ‘negative’ cervical sm ear. 
There have subsequently been large scale re— exam inations of slides within centres in order to 

identify other false-negatives. 

The consequences of unacceptably high error rates are serious both in term s of the health effects 
on wom en and public confidence in the screening program m e. In addition the re-screening 

process is costly to the NHS. At present there do not exist any estim ates of the costs and 

effectiveness of re-screening exercises. However, it is im portant to have som e understanding of 
the cost-effectiveness of this m ass re-exam ination of cervical sm ears to inform  future policy on the 

m anagem ent of these incidents. This report presents the findings of a m odelling study to assess 
the costs and potential effectiveness of cervical re— screening exercises. 

The principle aim s of the project were to construct a m odel that is capable of: 

1. Describing current screening practices in term s of workload, costs, and outcom es 

2. Estim ating how costs and outcom es change as a result of undertaking a m ass re— screening 

of slides. 

A spreadsheet m odel was developed using data sources which included existing docum ented 

guidance, inform ation from  centres where previous re— screening exercises had taken place and 

national costing inform ation on cervical screening services. The m odel was system atically tested 

for internal coherence and validity was tested against previous re-screening exercises. 

A series of re— screening scenarios were then analysed using the m odel to produce estim ates of 

the likely costs of the re— screening exercise and the outcom es in term s of the num ber of additional 

false negative cases found in different categories based on the classification system  for cervical 

sm ear abnorm alities. The key variables tested were differences in the size of the suspected error 

and differences in the size of the re— screening exercise. 

The principle findings were: 

. A critical factor is the sam ple size used to estim ate the scale of the problem  before a decision 
about m ass re— screening is m ade. If sam ple sizes are sm all there is extrem e variability around 

the central estim ate of the num ber of additional false negative cases that m ay be detected. 

0 Cost is a m ajor driver in the screening process and is very variable ranging from  £89,000 to 

£41,000 for a 10,000 slide re— screen. 

. There is an exponential relationship between the size of the error and the cost per additional 

m oderate or worse case detected. This ranges between a cost per case of m ore than 

£12,000 for a 0.05%  error, to £332 for an error rate of 2% . 

. If a re— screening is a public exercise costs can increase by alm ost 25%



0 Rapid review only followed by detailed exam ination of suspected cases can reduce the costs 

of re-screening by 50% . However, a high sensitivity of rapid review is required to m ake this 

option a viable alternative. 

The decision about whether or not to revscreen slides where a reporting problem  has been 

identified is not an easy one to m ake. There is no single com bination of factors that can be 

identified which will determ ine at which point a re-screen should take place. The m odel developed 

for this study can provide im portant inform ation which take account of both the scope and degree 

of error that is potentially present. This, in conjunction with other pertinent local issues, can then 

inform  the decision m aking process. 

The following factors should be taken into account when assessing the need for a m ajor re- 

screening exercise: _ 

. The significance of a potential error should be estim ated before any re-screen takes place. 

The critical factor is whether or not an error detected is sufficiently greater than that which is 

within acceptable lim its to be of concern. W here the error rate detected is at the m argin of 

standard reporting benchm arks, the costs of detecting each additional false negative will be 

high. 

. Consideration should be given to the degree of error. Severe abnorm alities present the m ost 

risk to patients and this should be the prim ary focus of any decision about the need for a re- 

screening exercise. If m ild abnorm alities are the problem  it m ay be m ore cost effective to 

recall wom en for a routine exam ination earlier. 

c W hen the significance of an error has been identified the m odel should be used to provide 

estim ates of the likely consequences in term s of both costs and outcom es. This will provide 

inform ation of the outputs in relation to the size of the exercise to be undertaken. 

1. Introduction 

1.1 Background 

The prim ary objective of the NHS cervical screening program m e is to reduce the incidence of and 

m ortality from  cervical cancer. The screening tool is the cervical sm ear test, which is exam ined, 

interpreted and reported on in cytology laboratories. This is a subjective process which requires 

the application of personal judgem ent by screeners and pathologists and as such is therefore 

always ogen to error. In recent years a num ber of quality control m echanism s and standards for 

reporting have been introduced into cytology laboratories to try and m inim ise the risk of errors in 

cervical sm ear exam ination and reporting. Nevertheless, there have been several high profile 

incidents relating to errors within various cervical cytology servicesz. The m ost notable of these 

incidents have led to som e wom en developing cancer shortly after a ‘negative’ cervical sm ear. 

This has led to large scale re-exam inations of slides within centres in order to identify other false-
‘ 

negatives. 

The consequences of unacceptably high error rates are serious. For a sm all num ber of wom en 

there are significant health effects which, at worst, can result in prem ature death from  a treatable 

condition. For a m uch larger num ber of wom en there m ay be no or relatively sm all health effects 

but the re— screening process, particularly if this is a public exercise, subjects them  to a period of 

personal anxiety. Such events underm ine public confidence in the screening program m e and the 

re-screening process is costly to the NHS. It is therefore im portant to have som e understanding of 

the cost— effectiveness of this m ass re— exam ination of cervical sm ears to inform  future policy on the 

m anagem ent of these incidents. 

1.2 Previous Research 

A search of electronic inform ation databases produced num erous citations of research into the 

cost— effectiveness of cervical screening. However, m uch of this work has been concerned with the 

effectiveness of screening program m es and their ability to reduce the incidence of cervical cancer 

in populations3. 

M ore specifically, there has been work to m odel the cost-effectiveness of different strategies of re—  

screening cervical sm ears that have been classified as negative during prim ary screening. Both 

Kam insky“5 and Raab6 have investigated the relative effectiveness of a policy of 10%  re-screening 

of negative slides com pared to the alternative strategy of rapid review of 100%  of negative slides. 

However, this work is concerned with quality control m echanism s within a screening program m e. 

30, whilst they are useful in term s of describing the technical developm ent of m odels to investigate 

different screening strategies, they were not designed to investigate the m ass re-screening of 

cervical sm ears that have previously been exam ined by the norm al screening process. As such 

they cannot provide any evidence of the cost-effectiveness of this type of screening. All of the 

research found during the literature search was concerned with the norm al screening process. No 

studies were found which specifically addressed the issue of the m ass re-exam ination of cervical 

sm ears to identify erroneously classified specim ens that have been previously screened. So, 

despite the im portance of this issue, there do not exist any estim ates of the costs and 

effectiveness of such m ass re-exam inations. Thus there rem ains a need to assess the cost—  

effectiveness of re— screening and to utilise the findings within the guidelines that are currently 

being devised to help cervical cytology centres handle such incidents. 

1.3 Purpose of this Report 

This research report sum m arises project work undertaken by the School of Health and Related 

Research to m odel the costs and potential effectiveness of cervical re-screening exercises. The 

work was com m issioned in late 1998 by the national co— ordinator of the screening program m e, 

M rs Julietta Patnick. The project report sum m arises the project process and includes: 

. A description of the m athem atical m odel.



. Sum m ary of the available data on key param eters in the m odel. 

0 The m odel results for a num ber of typical scenarios. 

. Conclusions. 

. Recom m endations. 

1.4 Project Brief 

The principle aim s of the project were: 

1. To construct a m odel that is capable of describing the current screening practices in selected 

centres in term s of their workload, costs, and outcom es. 

2. Estim ate how costs and outcom es change as a result of undertaking a m ass re-screening of 

slides. 

In particular, it was intended that the m odel would: 

. Enable estim ates of the likely costs of the re— screening exercises to be m ade. 

. Given initial inform ation on the likely scale and the source of error the m odel should produce 

an estim ate of the likely num bers of cases to be found by different categories. 

. Provide helpful inform ation to the National Screening Office and local staff in deciding whether 

or not a re— screening exercise is worth while. 

. Provide a tool for use by the National Screening Office and/or the loca] m anagem ent in 

considering different ways in m anaging a re— screening process. 

1.5 Project Process 

The key elem ents of the project process were as follows: 

. An in-depth literature search on cervical screening and cervical re— screening in order to 

understand the evidence base, to exam ine whether previous m odels have been undertaken 

and to provide estim ates of key param eters within the m odel to be developed. 

. Questionnaires were sent to four sites which had recently undertaken cervical re-screening. 

These were followed up with telephone interviews and a site visit to one hospital. 

. Exam ination of existing docum ented guidance. 

. Analysis of data from  previous re— screening exercises provided by local sites. 

. Developm ent of a conceptual m odel diagram  of how the norm al screening and re— screening 

process works and confirm ation and refinem ent of this through discussion with key contacts. 

. Developm ent of a quantified m odel. 

. System atic testing of the quantified m odel for internal coherence 

o Validity testing against previous re-screening exercises 

. Developm ent of a series of scenarios to analyse using the m odel 

. Analysis of results of using the m odel 

. Reporting of conclusions 

2. Structure of the M odel 

The m odel was developed in several stages. 

2.1 Norm al Screening Reference 

The first stage was to develop a spreadsheet m odel that describes existing norm al screening 

practices. The data that this baseline m odel is built on are: 

0 Unit cost data from  the NAG Financial Audit of Cervical Cytology and Colposcopy Services7 

. Current salary scales for cytoscreeners, checkers (based on BM S grade) and pathologists 

. Centre throughput 

0 Centre abnorm ality rates 

0 National standards for cervical screening and reporting
1 

. Percentage of slides referred through from  screeners through to checkers and pathologists 

(taken from  a sm all num ber of centres). 

Rapid review of all negative slides rather than a 10%  re-screen of negatives was the quality control 

m echanism  built into the m odel given that this is now the nationally recom m ended practice for 

laboratories which undertake cervical sm ear screening. 

The m odel separates out clearly the different processes of the screening process: 

. Prim ary screening —  This is the first, detailed m icroscopic exam ination of the whole of the 

sm ear slide by a cytoscreener. 

. Rapid review —  A second, rapid exam ination of all slides classified as negative or inadequate 

after the prim ary screen. At this stage all sm ears confirm ed as negative and inadequate are 

reported. 

. Checking —  Re— exam ination of all slides with suspected abnorm ality following the first two 

steps of the screening process. At this stage additional sm ears m ay be reported as negative 

or inadequate. 

. Reporting by a pathologist —  The final, detailed exam ination and reporting of sm ears identified 

as potentially abnorm al. 

At each of the first three stages of the process the m odel exam ines the likely flow through of the 

num ber of slides exam ined into categories defined as negative, borderline, inadequate or 

suspected abnorm al cases. At the pathologist stage, the suspected abnorm al cases are refined 

further into m ild, m oderate and severe dyskaryosis, glandular neoplasia and invasive cancer. 

The m odel was constructed to reflect a screening process that assum ed the national expected 

standard of a sensitivity of 85— 95%  for prim ary screening. It also produced results in each category 

of sm ear classification equivalent to the national averages reported in the 1996/7 DoH statistical 

bulletin for the cervical screening program m e in EnglandB. These outputs were also within the 

reference ranges for achievable standards for sm ear reporting1, nam ely:
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Achievable standard 

M oderate and severe 1.6%  +/- 0.4%  

M ild and borderline 5.5%  +/- 1.5%  

Inadequate 7.0%  +/—  2.0%  

Sm ear‘result 

This m odel therefore reflects the proportions of sm ears exam ined at each stage of the screening 

process that represents norm al flow through the laboratory. However, all param eters of this 

baseline m odel are capable of being altered, and as such, can describe any centre in the UK. The 

m odel is reproduced in Appendix 1. 

2.2 Re-screening process 

An algorithm  was then constructed which describes the re-screening process. Re-screening is 

defined as the m ass re— exam ination of cervical sm ears previously screened and reported on 

during the norm al cervical screening process. This is given in Appendix 2. 

This provided the basic fram ework for the developm ent of the re— screening m odel. For the 

spreadsheet m odel the detail at each point in the algorithm  was expanded, using the sam e form at 

as the norm al screening m odel. However, the flow through the cytology laboratory system  is likely 

to be different for a re-screening exercise than for the norm al screening process. The purpose of 

the re-screen is to detect additional false negative sm ears. A substantial proportion of abnorm al 

sm ears will have already been detected during the norm al screening round, so at re-screen the 

proportion of abnorm als found will be lower than the norm al expected range. The actual proportion 

will depend on the size of the original error. At re-screen two possible alternatives m ay exist: 

1. A greater proportion of sm ears will be reported as negative at the prim ary screening or 

checking stages resulting in a sm aller proportion of the total num ber of sm ears going to the 

pathologist stage. 

2. Because the exercise is a re-screen, there m ay be a lower threshold for slide referral to m ake 

sure no abnorm als are m issed. Consequently the proportion of slides seen by checkers and/or 

pathologists m ay increase. 

Ideally, the flow through the re— screen m odel would be m ost robust if based on actual data from a 

re-screening exercise. At the start of the project, our intention was to collect this data from  centres 

where re-screening had taken place and to use this to develop the m odel. However, although 

centres where re-screening exercises have taken place in the recent past have been very co—  

operative in releasing data to the project team , the record keeping process during re-screening 

exercises has not been com prehensive. For exam ple, details of the proportions of slides passed , 

from  screeners to checkers are not available. Also, som e data is unavailable to the laboratory 

undergoing re— screening as re-screening of slides has prim arily been done by external 

laboratories. Consequently we have had to m ake som e assum ptions about flow through. These 

are based on those used for the norm al screening m odel but adjusted to take into account the 

different proportions of outputs in each outcom e category using observed data from  re— screening 

exerCIses. 

In the first instance a reference m odel was constructed using data from  the re-screening exercise 

at one centre (Centre A). Flow throughs were assum ed to be of the sam e order as the norm al 

screening process with the exception that the relative proportions of negatives and inadequates 

were weighted towards negatives. This reflects the findings of other re-screening exercises but will 

vary depending on whether negatives only or negatives and inadequates are re— screened. The 

relatively sm all proportion of inadequates, com pared to the level reported following the norm al 

screening process, m ay also be a consequence of a greater tendency to produce a definitive 

result during a re-screen. ‘ 

The basic m odel structure is set out in Appendix 3. This is a printout of the existing spreadsheet 

m odel. The cells with bold borders are the input param eters which can be varied. The m odel takes 

as its first set of inputs an estim ate of the existing error rates. Error rates refer to the proportion of 

slides that had an abnorm ality but were classified as negative (false negatives). The scale of the 

problem  will depend on several factors; 

. W hether there is a single screener or whole laboratory problem  

. The size of the error 

. How long the problem  has existed for. 

However, all of these factors can be taken into account by the m odel by adjusting either the error 

rate itself or by entering different values for the size of the re-screening sam ple. This is explained 

in m ore detail in section 4. 

2.3 Costing M ethods 

Having constructed the re-screening m odel to reflect activity and outputs, costs were added to the 

spreadsheet. 

One m ethod would have been to sim ply use previously derived costs per slide for the norm al 

screening process and add this to the m odel assum ing the sim ple relationship that the costs ofa 

re— screen would be a function of the fixed cost per slide and the num ber of slides re-screened. 

However, as we have already stated, the re-screening process, and particularly flow through the 

laboratory, are likely to be different form  the norm al screening process. As a result the cost per 

slide will vary from  the norm al screen and will also vary within re-screens depending on the error 

rate. W e have therefore estim ated costs for each stage of the screening process rather than for 

the overall process, which will allow these variations to be accounted for. As such these costs are 

considered to be m ore accurate reflections of resource use than “standard” unit costs quoted by 

laboratories. 

Costs have been estim ated using National Audit Office (NAO) data and current salary scales for 

cytoscreeners, BM Rgrades, (checkers) and pathologists. Only direct costs have been used at this 

stage, that is, excluding overheads and capital. The reason for this is that a re— screen will not 

typically have an opportunity cost in term s of these cost com ponents. 

The costs for each stage of the screening process were derived using the following steps: 

1. NAO average costs per slide were disaggregated into labour costs and laboratory costs. 

2. Laboratory costs were then calculated on a "per view” basis, that is a cost for each stage of»the 

screening process. 

3. Labour costs were updated for current salary scales and also calculated for a “per vieW ’ cost. 

4. A total unit cost for each stage of the screening process was then m ade by adding steps 2 & 3 

5. All screening costs have been calculated on the basis of 8 sm ears read per hour for prim ary 

screening, checking and pathologist. Rapid review costs have been calculated on the basis of2 

m inutes per rapid review. 

A sum m ary of the costs used for each stage of the screening process is given in table 1 

Table 1 - Cost per view labour, laboratory and unit costs for 4 stage screening 

process 

Labour Cost (£’s) Laboratory cost (E’s) Unit cost (E’s) 

Prim ary screen 1.01 2.1 3.11 

Rapid Review 0.27 2.1 2.37 

Checking 1.72 2.1 3.82 

Pathologist 4.92 2.1 7.02

11
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The m odel has been constructed so that for any scenario inputted a unit cost per slide for the 

given re-screening exercise is calculated as is the cost per case detected for abnorm al results. 

The costs in the m odel reflect average costs However, it is known that there is wide variation in 

the costs of cervical screening across UK laboratories2 and as a consequence the costs of a re- 

screen m ay also vary. One of the centres that we contacted that has undergone a re- screening 

exercise reported that quotes from  external laboratories for re- screening cervical sm ears ranged 

from  £1. 50 to £10 per slide It IS therefore useful to m ake com parisons of cost at different levels 

antd som e tables in the analysis show both average costs derived by the m odel and also 
10h antd 

90th percentile costs derived from  the NAG cost data. Cost per slide for the 10th and 90th 

percentiles are £4.10 and £8. 90 respectively. 

Re— screening exercises incur additional costs other than the actual cost of the screening itself. If 

a problem  is found, legal costs and adm inistrative costs (essentially the costs of sending letters to 

patients and GPS) will be incurred. If a public exercise ensues, then additional costs for the 

provision of services such as telephone helplines will arise. These elem ents have been costed 

separately using data supplied by Centre A and are sum m arised in table 2. 

Table 2 —  Additional costs of a re-screening exercise 

Item  Cost (E’s) 

Helpline —  phone points, 2,304 

phone lines, handsets 

Legal fees 9,860 

Postal costs 225 

Other item s 46 

Total 12,435 

These costs were associated with a re— screening exercise of just under 10,000 slides and add an 

estim ated additional cost of £1 .25 per slide re-exam ined. 

3. Sam pling to Establish the Scale of the Problem  

It should be em phasised that the m odel itself does not estim ate the scale of the problem . This will 

need to_ be done by an initial audit or re— screening exercise. Once sam ple data is available to 

estim ate the scale of the problem  the error rates can be inputted in to the m odel. The m odel can 

then be used to estim ate costs and likely num bers of patients in different outcom e categories. The 

statistical aspects of a typical sam pling exercise are sum m arised below: 

Table 3 - A sam pling exam ple 

Sam ple Size (N) 2000 

M oderate or Severe cases discovered (A) 10 

Error rate —  central estim ate (P=A/N) 0.005 

Upper confidence lim it 0.0081 

Lower confidence lim it 0.0019 

Total num ber of slides to be re-screened 10,000 

Central estim ate of m oderate or severe cases (P x 50 

10,000) 

Upper confidence interval for severe cases. 81 

Lower confidence interval for severe'cases. 19 

The form ulae for establishing the upper and lower 95%  confidence lim its for the error rate are: 

Upper confidence interval for error rate U = P + 1.96x V(Px(1-P)/N)) 

Lower confidence interval for error rate L = P - 1.96 x \l(Px(1-P)/N)) 

These form ulae give the confidence interval for the error rate and are valid when the calculation of 

PX(1-P)XN is greater than 5. The upper and lower confidence intervals for the actual num ber of 

cases likely to be detected in a full re-screen are established by m ultiplying the upper and lower 

estim ates of the error rate by the total num ber of sm ears (in our exam ple this was 10,000). 

The im portance of sam ple size in the estim ation of the scale of the problem  cannot be over 

estim ated. For exam ple, if a sam pling exercise is done which finds an error rate of 0.5%  i.e. 1 in 

200, the confidence intervals can be quite wide if the sam ple size is less than 2000. This is 

illustrated below. 

13
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Table 4 - Confidence intervals for different sam ple sizes where the error rate 

discovered is 1 in 200 (Le. 0.50% ) 

Confidence intervals for the likely num bers of m oderate / severe cases detected in a 10000 

rescreen for different sam ple sizes where the error rate discovered is 1 in 200 (Le. 0.50% ) 

Sam ple Size Lower Confidence Central Estim ate Upper Confidence 

Interval Interval 

200 0 50 148 

500 0 50 112 

1000 6 50 94 

2000 19 5O 81 

5000 30 50 70 

10,000 36 50 64 

Recom m endation - There is extrem e variability around the central estim ate when sam ple sizes 

are sm all. It is recom m ended that a statistician should be involved in establishing whether the 

error rates detected are significant. 

4. A M odel Exam ple 

4.1 Exam ple of basic results 

Figure 1 shows the m ain input and output variables from  the m odel. The cells with bold borders 

are the variable sam ple size and error rates. 

Figure 1 —  Re-screening m odel input and output screen 

_ 

Cervical rte-screening m odel 

Inputs In blue, data from  other
, 

'Note's'vfdendtéd by hg'lfhbé'rg,‘
‘ 

Key Inputs 

Suspected level oferror 

following sam pling exercise Central Estim ate Upper Cl 

Re.sc.r69nin9.99§t§. . ,. .. . 

Cost per case detected 

(m oderate + severe only) 

costupercaserallu . V H . . _ _. . 

.Sam ple Size (n) 2000 

‘M oderates.9rworse,(a). ,. V . V “10' 
EBorderline lm ild 58 
gr‘o‘r'm 'oaerate's‘b‘r‘worse"p‘= ' 

va/n 0.00500
‘ 

M oderates orvworse 50 
. 59 81 

0.60%  0.50%  0.81%  

Borderline I m ild 290 290 

290%  Num i' 290% . 

,Total num bef of sm ears to bé 

'rescrevened 10,000
V 

Norm al error rates V 

Prim ary screen 90% ]: 

Rapid review 90% ;b 

.CheCKer . 
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This data together with the unit cost data (cells M 95 and N95 in Appendix 3) allows the calculation 

of the expected num ber of cases that would be detected in the full re— screen and the costs. 

The output section shown in Figure 1 gives 

. the expected num ber of m oderate, severe, borderline and m ild cases. 

. the re— screening costs and 

. the costs per case detected. 

In the exam ple shown the cost per m oderate or severe case detected is £1,215. Given the 

uncertainty in the error rate following the sam ple of 2000 this could range to anything from  £754, 

per case detected to £3,168. This exam ple serves to illustrate the im portance of both the sam ple 

size and the error rate in determ ining the likely cost per case detected. 

4.2 Sensitivity Analysis of the Im pact of Error Rate and Sam ple Size on the Cost 

per M oderate or Severe Case Detected 

W e have undertaken a sensitivity analysis on the num ber of m oderate and severe cases that 

m ight be detected at a full re-screen of 10,000 slides given: 

a) variations in the central error rate estim ate 

b) variations in the sam ple size undertaken to establish this error rate estim ate. 

Figure 2 shows that the lower the sam ple size the wider the confidence intervals in the num ber of 

cases detected. W ith a sam ple size as sm all as 2000 for exam ple, even an error rate of 2%  (1 in 

50) would still give estim ates of the likely num bers of cases detected at a full re— screen of between 

0 and 400. 

Figure 2 Im pact of sam ple size in re-screening 10000 slides on cases detected 

Im pact of sam ple size in rescreening 10000 slides - 

confidence intervals for m oderate l severe cases detected at full 
rescreen 

.,, 450
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g , ' — ®—  1 000 
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Having undertaken this sensitivity analysis we would certainly recom m end that for a re— screen as 

large as 10,000 a sam ple size of around 2000 would probably be necessary before deciding on a 

full re-screen exercise. However, all situations will vary and it is recom m ended that a statistician 

be brought in to establish a relevant sam ple size for the first sam ple. 

Figure 3 shows confidence intervals for the cost per m oderate or severe case detected for 

different sam ple sizes.
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Figure 3 - Im pact of sam ple size in re-screening 10000 slides on cost per case 

Im pact of sam ple size in rescreening 10000 slides - 

confidence intervals for cost per m oderate l severe case 

detected at full rescreen 
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Even for the larger sam ple size of 5000, the confidence interval in the cost per m oderate/severe 

detected can be very wide if the central error rate estim ate is low. This again em phasises the need 

for careful consideration of the size of the initial sam pling exercise before the decision about 

whether or not to carry out a full re— screen is m ade. 

5. M odel validation 

In addition to the sensitivity analysis around sam pling problem s, a series of validation exercises 

were carried out to test the robustness of the m odel. This com prised entering the error rates 

detected in both the reference m odel (centre A) and two other re— screening exercises (centres B & 

C). The results in each classification category for sm ear results produced by the m odel was 

com pared with those actually found in the re— screen. The results of these validation tests are given 

below. 

A com parison of the actual re— screen results and those produced by the m odel for centre A 

(reference m odel) is given in table 5. 

Table 5 - Com parison of actual and m odel results for each category of cervical 

sm ear outcom e - Reference m odel (centre A) 

Actual %  M odel %  Difference %  

Negative 9578 96.52 9590 96.64 -12 — O.12 

Inadequate 12 0.121 23 0.22 — 11 -0.099 

Borderline 288 2.9 170 1.7 118 1.2 

M ild Dyskaryosis O O 99 1.0 99 — 1.0 

Borderline + M ild 288 2.9 269 2.7 19 0.2 

M oderate Dyskaryosis 28 0.282 23 0.24 5 0.042 

Severe Dyskaryosis 12 0.12 15 0.15 — 3 -0.03 

? Invasive O 0 1 0.01 -1 -0.01 

Glandular Neoplasia 0.05 2 0.02 -0.03 

M oderate or worse 45 0.452 41 0.42 4 0.032 

Total 9923 9923 

There are two m ain points to consider when com paring the actual and m odel values in each 

category. Firstly, the actual values are the final values of a re— screen and therefore represent the 

100%  outcom e of the screening process. Any erroneous results, for exam ple additional 

undetected false negatives, cannot be identified from  the data provided. The m odel however, has 

been constructed assum ing that 100%  of abnorm alities cannot be detected. The screening 

assum ptions of, for exam ple 90%  of negatives rem ain negative after rapid re-screening, have 

been incorporated. As a result the m odel will always produce slightly sm aller estim ates than the 

actual data as a degree of error is built in to each stage of the screening process which precludes 

the identification of a_ll false negative results. 

Secondly, there are differences between actual and m odel values in individual outcom e 

categories. This is because the error rate has been entered on the basis of 2 broad categories 

only (borderline/m ild, m oderate or worse) and not as error rates for Specific categories. However, 

these differences m ay be of sm all consequence if it is assum ed that the clinical m anagem ent is 

the sam e within these broad categories. 80, although there is an apparent difference between, for 

exam ple, borderline and m ild categories in the actual and m odel values presented, the total 

num ber and proportion in this broad category is actual sim ilar. 

The sam e is true for the broad categories of negative/inadequates and m oderates or worse. In 

reality, the actual spread between individual categories within these broad bands could be quite 

variable. W e are therefore confident that, within the broad categories which reflect clinical
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m anagem ent choices, ,the m odel is robust in its ability to accurately estim ate the likely num ber of 

cases that will be detected for a given error rate. 

The m odelling exercise was repeated for two other re-screening exercises. These are presented 

in tables 6 and 7. 

Table 6 - Com parison of actual and m odel results for each category of cervical 

sm ear outcom e - (Centre B re-screen) 

Actual %  M odel %  Difference %
‘ 

Negative 8254 98.5 8254 98.5 o o 3 

Inadequate 12 0.14 20 0.2 -8 -0.06 

Borderline 62 0.74 47 0.6 15 0.14 

M ild Dyskaryosis 18 0.22 27 0.3 — 9 — 0.08 

Borderline & M ild 80 0.96 74 0.9 6 0.06 

M oderate Dyskaryosis 15 0.18 16 0.19 
' -1 — 0.01 

Severe Dyskaryosis 15 0.18 10 0.12 5 0.06 

? Invasive 
- 

0 O 1 0.008 -1 — 0.008 

Glandular Neoplasia 0 O 1 0.17 -1 — O.17 

M oderate or worse 30 0.36 28 0.326 2 0.034 

Total 8376 8376 

The Centre B m odel shows sim ilar results to the reference m odel and produces the sam e 

proportions of cases detected in the broad categories for both actual and m odelled values. 

Table 7 - Com parison of actual and m odel results for each category of cervical 

sm ear outcom e - (Centre C re-screen) 

Actual %  M odel %  Difference %  

Negative 5655 87.8 5941 92.2 286 -4.4 

Inadequate 265 4.1 15 0.2 251 3.9 

Negative & inadequate 5920 91.9 5956 92.4 -36 -O.5
_ 

Borderline 350 5.4 267 4.2 82 1.2 i 

M ild Dyskaryosis 105 1.6 156 2.4 -51 -1.8
‘ 

M oderate Dyskaryosis 21 0.33 34 0.53 — 13 -0.2
fl 

Severe Dyskaryosis 36 0.56 22 0.34 14 0.22 

? Invasive 3 
' 

0.05 2 0.023 . 1 0.027 

GIandular Neoplasia 5 0.08 3 0.05 2 0.03 

Total 6440 6440 

The final exam ple reveals a m uch larger proportion of inadequate results in the actual values 

obtained from  a re-screen although the total proportion of negatives andin adequates rem ains 

sim ilar. The m odel is sufficiently flexible that this can be accounted for and adjustm ents m ade for 

any scenario where it is envisaged that the relative proportions of negatives to inadequates is likely 

to be substantially different from  the reference m odel. 

The analysis com paring the estim ated outcom es produced by the m odel with those found in 

previous re— screening exercises show a high level of agreem ent. The m odel can produce a 

different distribution across specific outcom e categories. However, for the broad categories which 

are significant in term s of clinical m anagem ent, the results are robust. W e are therefore confident 

that the m odel developed is an accurate and valid representation of the‘screening process for 

m ass re-exam ination of previously screened cervical sm ears.
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6. M odel results for typical re-screening scenarios 

6.1 Basic results 

Typical scenarios entered into the m odel provide estim ates of the expected num ber of additional 

abnorm al cases detected for different sizes of re-screening exercise. 

The values in tables 8 and 9 have been estim ated using a reference error rate corresponding to 

that found in the reference re-screening exercise. This corresponds to 0.45%  for m oderates or 

worse and 2.9%  for borderline or m ild cases. Detection rates at each stage (screener, checker, 

pathologist) have been calculated using the national standards e.g. 85-95%  of negatives 

confirm ed as negatives after rapid review. 

Table 8- Outputs From  Re-screening Range 10000 - 100000 Using Reference Error 

Rates 

Negative inadequate blline m ild m oderate severe invasive glandular 

dyskaryosis dyskaryosis dyskaryosis neoplasia 

10000 9664 23 171 99 24 15 1 2 

20000 19328 47 342 199 47 31 2 4 

30000 28992 70 513 298 71 46 3 6 

50000 48321 117 854 
, 

497 118 77 5 10 

100000 96641 

I 

234 1709 994 237 154 10 21 

As expected there is a linear relationship between the size of re-screen and the num ber of cases 

detected when the error rate is fixed. Sim ilarly the total cost of rte-screening increases in a linear 

fashion as cost per case is constant for any given error rate. This is illustrated in table 9. 

Table 9 - Costs For Re-screening Of Slides Range 10000 - 100000 Using Reference 

Error Rates 

Total cost Cost per case Cost per case Total cost 

‘ 

Total cost 

M oderate or worse All abnorm als 90th percentile. 10th percentile. 

10000 £60,602 £1446 £194 £88,900 £41,000 

20000 £121,204 £1446 £194 £177,800 £82,000 

30000 £181,806 £1446 £194 £266,700 £123,000 

50000 £303,009 £1446 £194 £355,600 £164,000 

100000 £606,020 £1446 £194 £889,000 £410,000 

*using data from  the NAG survey. These unit costs will not vary with error rate.
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The principal choice to be m ade is at what size threshold does a m ajor re— screening exercise 

becom e a cost effective option? The key factor is the num ber of slides to be re— screened. 

However, the choice will also be influenced by the size of the error itself. This is illustrated in table 

10 and figure 4. 

Table 10 - lm  pact Of Different Suspected Error Rates For M oderate 0r W orse - 

10000 Re-screen. 

%  Error Rate Num ber of cases Cost per case at Cost per case at Cost per case at 

detected m odel unit costs 90th percentile 10th percentile 

.(£’s) costs (E’s) costs (E’s) 

0.05 5 12,945 17,780 8,200 

0.1 
‘ 

9 6,477 9,877 4,555 

0.25 23 2,596 3,865 1,783 

0.5 47 1,303 1,891 872 

0.75 70 871 1,270 586 

1.0 93 656 956 441 

1.5 140 440 635 293 

2.0 186 332 478 220 

In this scenario the error rate for one category, for exam ple m oderates or worse, is varied whilst 

the rate for the other category (borderline/m ild) rem ains constant. There is an exponential 

relationship between the size of the error and the cost per case detected, that is, as the error rate 

becom es sm aller, the cost of identifying each additional case becom es progressively larger. Here 

the choice to be m ade is at what point the cost of detecting an additional case outweighs any 

benefits to be gained from  detecting that case. 

The costs per case detected also vary if both categories of error change. This is illustrated in table 

11. ‘ 

Table 11 - Im pact Of Varying Suspected Error Rates For Borderline Or M ild And 

M oderate Or W orse On Cost Per Case Detected (M oderate Or W orse) - 10000 Re- 

screen. 

*using data from  the NAG survey. These unit costs will not vary with error rate.

1 

Figure 4 - Cost per case detected 

(m oderate or worse) for different levels of error
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0.05 0.1 0.25 0'5error ratg'75 

M oderate or Borderline 

worse or m ild 

Error rate 0.5 1.0 2.0 3.0 4.0 5.0 

0.05 £12510 £12601 £12782 £12963 £13144 £13324 

0.1 £6260 £6305 £6395 £6486 £6576 £6667 

0.25 £2509 £2527 £2564 £2600 £2636 £2672 

0.5 £1259 £1268 
‘ 

£1286 £1304 £1322 £1341 

1’.O £634 £639 £648 £657 £666 £675 

1 .5 £426 £429 £435 £441 £447 £453 

1 1.5 2 

The cost per case detected for m oderate or worse increases as the size of the error for that 
' 

variable decreases and also as the size of the error for borderline/m ild cases increases even when 

the m oderate or worse error rem ains fixed. This reflects the additional slides exam ined during the 

process from  prim ary screen to pathologist stage and hence the additional costs incurred during 

the screening process. There is wide variation in costs per case detected ranging from  in excess 

of £10000 where error rates are sm all to less than £500 where error rates are large. This m atrix 

can be expanded for a greater num ber of com binations and from  this a suitable threshold for re- 

screening could be identified. 

6.2 Effects of adding costs of a public exercise 

All the costs presented so far reflect only the re-screening process itself. However, if the size of 

the error is sufficiently large and weighted towards m oderate dyskaryosis or worse necessitating 

the recall of a large num ber of wom en for either repeat sm ear or further investigation then 

additional costs will be incurred as a result of the re— screening exercise becom ing public. W e have 

attem pted to quantify these additional costs, however com plete data for the additional costs ofa 

public exercise were only available from  one centre (Centre A). This centre provided costs for 

adm inistration, telephone helplines and legal fees and these accounted for an additional £1.25 per 

slide rescreened. 

Table 12 shows the additional estim ated costs that m ay result from  a public re— screening 

exercise.
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Table 12 - Additional Estim ated Costs Of A Public Re-Screening Exercise For 

Different Sizes Of Re-Screen 

sensitivity reported in the literature. For each of these scenarios the cost per case detected for 

m oderate or worse results and the total cost of a 10,000 slide re— screen have been calculated. 

The results are presented in table 13. 

Table 13 —  Effects of using rapid review as the prim ary screening m ethod on total cost and 
cost per case detected —  10000 slide re-screen 

Size of Total cost at Additional Total cost 
re- m odel unit cost of public at m odel 

screen cost - exercise (E’s) unit cost- 

internal (Es) public (Es) 

10000 60,602 12,500 73,102 

20000 121,204 25,00 146,204 

30000 181,806 37,500 219,306 

50000 303,009 62,500 365,509 

100000 606,018 125,000 731,018 

Sensitivity No. m oderate & No. m oderate & Cost per case Total cost of re- 
severe cases severe cases (E’s) screen (E’s) 

detected present 

100% 9 42 45 716 30,302 

92% 12 39 45 773 30,114 

88% 13 37 45 806 30,020 

67% 11 28 45 1041 29,526 

54% 10 23 45 1279 29,221 

The results show that a public re-screen adds considerable costs to the exercise. However, these 

figures should be interpreted with caution. The additional costs have been based on a single re—  

screening exercise and are hence, lim ited in their generalisability. Furtherm ore, there m ay be 

econom ies of scale as the size of the re— screen increases. For exam ple, the costs of providing 

telephone helplines m ay be the sam e or sim ilar for a 10,000 or 20,000 res— Green and this would 

produce a reduction in the additional costs per slide. In the”absence of any other data these 

econom ies are, at present, im possible to quantify. Nevertheless these estim ates do illustrate the 

m agnitude of increase that is possible if a public rte— screening exercise is undertaken. 

6.3 Use of rapid review as a prim ary screening process 

All of the scenarios described so far have been analysed using the standard screening m odel ofa 

prim ary, full screen of slides followed by rapid review of negatives as an internal quality control 

m echanism . However, it is possible that, for the purposes of a m ass re— screen of slides that have 

already been through the norm al screening process once, rapid review as a prim ary screen could 

provide an effective an less costly m eans of detecting additional false negative sm ears which 

require further review. This is a process sim ilar to rapid pre— screening where cervical sm ears are 

rapidly viewed as the first stage in the screening process to detect slides with potential 

abnorm alities which are then exam ined in m ore detail. It has been suggested that this is a useful 

way of for exam ple, clearing a backlog of slides to ensure that patients with abnorm al results are 

offered early treatm entg. 

The extent to which this is a viable alternative to the full screening process depends on the 

sensitivity of rapid review that is, the ability to detect sm ears with abnorm al cells present. A review 

of the literature has shown wide variation in the reported sensitivity ofa r agaid reviewO as both a pre—  

screening and quality control tool. Estim ates have ranged from  100%  to 54% 10 sensitivity for 

m oderate and severe abnorm alities Sensitivity for low grade lesions (borderline or m ild changes) 

tends to be lowerg. There IS also variability In sensitivity between individual screeners”. 

Clearly, with such variation in sensitivity, the use of rapid review without full prim ary screening 

rem ains questionable. Nevertheless it would be useful to provide som e com parison of a rapid 

review based re— screen with the full re-screening process described so far. W e have therefore 

adapted the spreadsheet m odel to one in which rapid review is the first stage in the re— screening 

process. W e have then run this m odel, using the reference error rates, for different levels of 

Using rapid review only as the prim ary screening m ethod produces a substantial reduction in costs 

when com pared to the full re-screening m odel estim ates for a 10000 slide re— screen of a cost per 

case of £1446 and total costs of £60,602. W here a high sensitivity is achievable this m ay be a 

m ore cost— effective option. However, if sensitivity is low then although costs are reduced there is a 

high chance of som e cases of m oderate or severe abnorm alities rem aining undetected. It is also 

likely that a m uch larger num ber of low grade abnorm alities will rem ain undetected although this 

m ay, be of less clinical significance. If rapid review as a prim ary screening m ethod were 

considered for a re— screening exercise then it would be prudent to only use laboratories that have 

already m ade, or are willing to m ake, robust estim ates of their sensitivity for this technique.
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7 - Im pact of re-screening on m orbidity and m ortality 

7.1 Introduction 

The principle outcom e m easured in this study is additional abnorm al cases detected. There are, of 

course, other potential consequences and a re-screening exercise will have cost and health 

im plications that go well beyond the identification of cases. Costs will be incurred by the additional 

investigations, tests and surgery where required. Additional outcom es in term s of m ortality (for 

exam ple, life years saved from  detecting an abnorm ality at re-screen that could have progressed if 

left until the next routine screen) or m orbidity (for exam ple, avoiding a hysterectom y by detecting 

an abnorm ality early enough to be treated locally) could also be present. Knowing these longer 

term  costs and outcom es would be useful to decision m akers and so the possibility of extending 

the basic re— screening m odel was investigated. However, incorporating these effects into the 

m odel proved too com plex to perform  within the rem it of this project. A num ber of factors influence 

the process of trying to estim ate these additional outcom es including: 

. How long the screening problem  has existed for ( and hence how long false negative sm ear 

tests have been undetected for)
’ 

. W hether the problem  is a single screener or whole laboratory problem  

0 The norm al screening interval - 3 years or 5 years 

. The uncertainties around the relationship between an abnorm al cervical sm ear and 

progression to disease (or not) 

. Variation in'progression rates where disease does occur. 

The result of the uncertainties around each of these factors m eans that a com plex m odel would 

need to be developed which could take account of all these facts and produce reliable estim ates of 

m ortality and m orbidity outcom es. W e have taken advice from  experts in this field who have 

confirm ed that at present no such m odel exists and that to produce one would entail a substantial 

am ount of work. 

W e have nevertheless produced som e prelim inary ideas about how such a m odel could be 

developed and these are presented below. However these should be viewed as a first step only 
' 

and hence as a sim ple fram ework from  which a m ore substantive and accurate m odel could be 

developed. 

7.2 M odel Structure 

The basic m odel structure would be based around referral patterns following the findings at re- 

screen. Expert opinion was sought to discover these referral patterns, and a sim plified clinical 

pathways m odel was produced from  these consultations. This is given in figure 5 overleaf. 

From  these basic pathways it would be relatively sim ple to estim ate the costs of referrals if service 

data were available. However, estim ating m ortality reduction from  such a m odel is m uch m ore 

difficult due to uncertainties in defining the course of the disease itself and how changes in the 

tim e of discovery im pact on disease progression. Despite these problem s we have attem pted to 

produce what should be considered as the sim plest possible but clinically plausible m odel of 

health and outcom e gains from  re— screening. 

A spreadsheet printout of the m odel, using hypothetical data, is given in appendix 4. 

The m odel only estim ates costs and benefits from  patients classified as having m oderate or 

severe cervical abnorm alities following re-screen. It also ignores the consequences associated 

with wom en who are referred to a repeat sm ear in 6 m onths.
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The health benefits of earlier detection are accrued by (a) a shift in diagnosis pattern at 

colposcopy , that is, a greater proportion of C|N2 or 3, and (b) a shift in referral patterns to surgery, 

that is, a greater num ber of invasive cancers requiring hysterectom y. 

A key assum ption is that life expectancy for each type of referral is the sam e for the re— screen and 

no re-screen scenarios. So, even if the disease has progressed as a result of the original error, as 

long as the referral and treatm ent is the sam e, then life expectancy is not changed. 

7.3 Data requirem ents 

Data on the norm al clinical pathways following cytological findings are thought to exist, and 

prelim inary contact was m ade with the British Society for Colposcopy and Cervical Pathology to 

identify recent audit data. Accurate data on life expectancies for an average wom an com pleting 

each type of referral and treatm ent would be difficult to find although crude literature estim ates 

which could be supplem ented with clinical opinion m ay be available. Sufficiently accurate cost data 

for diagnostic and treatm ent procedures is available from  NHS trusts. 

The extent to which delays in cytological diagnosis im pact on disease progression and treatm ent is 

unknown at present and hence would require further m odelling. Sim ilarly the size of the delay in 

producing the correct cytological diagnosis is unknown and can only be known when the full nature 

of the problem  has been discovered, that is, gfle_r the re-screening exercise has been com pleted. 

7.4 Lim itations of the m odel 

The structure of the m odel is considered to be clinically credible although fairly sim plistic. The 

estim ation of life years gained is very sim plistic and excludes m any potentialIy im portant issues. 

W e contacted colleagues at the Clinical Operational Research Unit, University College London, 

who are currently undertaking a large scale program m e of m odelling on cervical cancer14 and 

asked their opinion on the task of estim ating outcom es from  cytological re-screening. They had 

serious reservations about the capability of any sim ple m odel producing useful approxim ations of 

outcom es. The principal concerns centred around the difficulties of m odelling the com plex 

dim ension of disease progression. So, although disease progression is a key input into the m odel 

discussed here, it should be acknowledged that this has not been fully explored within the scope of 

this exercise. 

There are also doubts about the value of such a m odel to decision m akers. Disease progression, 

treatm ent shifts and m ortality changes can only be estim ated if the delay in cytological diagnosis is 

known. For exam ple, if a problem  in the screening process is quickly detected, and a re-screen 

undertaken prom ptly, then 3 or 4 years of progression could be avoided by not waiting until the 

next routine screen. If, however, the problem  had existed undetected for several years then the 

interval could be m uch greater. The extent of the delay, and hence the effects, can only be 

established after a re— screen has taken place and as such this type of m odel cannot be used to 

aid the decision m aking process about whether or not to conduct a re— screening exercise. 

7.5 Conclusion 

It is possible to construct a sim ple m odel of clinical treatm ent pathways following cytological 

diagnosis but estim ating outcom es is extrem ely difficult. Even if sim plifying assum ptions are used, 

the data required to populate the m odel are either not available (e.g. life expectancies) or require 

further m odelling (e.g. disease and treatm ent progression). 

Crucially, the costs and outcom es of the re— screen depend on the nature and size of the problem  

discovered at the re— screen itself. It is possible that the prior estim ates of the size of the error 

used in the basic m odel could be used to inform  an assessm ent of the possible outcom es of the 

problem . However, the resultant life-years m odel is not thought to be sufficiently robust to provide 

m eaningful results given all the other sources of uncertainty.
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8. Conclusions and Recom m endations 

Inconsistencies in the reporting of cervical sm ears result in m ajor problem s for the NHS screening 

program m e. Failure to detect abnorm alities that could potentially result in serious disease have 

consequences for both individual patients and the screening service as public confidence is 

dim inished. The screening process has lim itations and, at present, is conducted in such a way that 

there is inevitably a m argin of error and hence, inaccurate test results as either false negatives or 

positives will always be present. The critical factor is determ ining at what point any suspected error 

rate falls outside acceptable lim its. At this point the screening process could be considered to have 

failed and som e action m ay be required. 

Historically, the rem edial action taken when such a situation exists has been to undertake a m ass 

re— screening of sm ears to detect any abnorm alities that have previously been reported as 

negative. As this report has shown, this incurs considerab|e costs to the NHS. Furtherm ore, 

depending on the scale of the problem  and the size of the error, the costs in identifying a single 

additional abnorm al case can be very variable. The m ajor issue then is to find som e way of 

determ ining at what point the costs of undertaking a m ajor re— screening exercise are justified in 

term s of the likely detection of additional abnorm al cases. This is further com plicated by the 

degree of abnorm ality detected. Patient consequences are likely to be significantly different ifa 

screening problem  is failing to detect serious abnorm alities rather than m ild abnorm alities which 

have a high chance of spontaneous regression. Re— screening because of the later problem  could, 

in fact, result in som e wom en being treated for abnorm alities that m ay have disappeared by their 

next routine screen. Conversely, serious abnorm alities that rem ain undetected for a long period of 

tim e present the risk of developm ent of serious disease that, if treated early. could be prevented. 

The decision about whether or not to re-screen slides where a reporting problem  has been 

identified is not an easy one to m ake. There is no single com bination of factors that can be 

identified which will determ ine at which point a re— screen should take place and this study cannot 

provide a definitive answer to this question. Furtherm ore, this report has only considered the re- 

screening process itself. However, if a re— screen does take place there are longer term  

consequences for the screening service that also need to be considered. One service that has 

conducted a m ass re— screening exercise has identified post re-screen effects that result from  loss 

of confidence and low m orale which include: 

. Experienced cytoscreeners leaving the service 

. Increased caution in the screening process resulting in an increase in the num ber of 

suspected sm ears being passed to the checking and pathologist stages 

. Decreased efficiency as new cytoscreeners are recruited and trained 
—  a process that can 

take up to three years. 

All of these factors will have an effect both on costs and efficiency, that is, a laboratory's ability to 

cope with a specified workload, however to estim ate the true cost of these effects would require a 

separate exercise. 

W hat the work presented here can do is provide a m ethod for estim ating the likely costs and 

effects, in term s of additional cases detected, of a re-screening exercise before it takes place. The 

m odel developed here can provide im portant inform ation which take account of both the scope 

and degree of error that is potentially present. This, in conjunction with other pertinent local issues, 

can then inform  the decision m aking process. However, the decision about whether or not to 

proceed with a re-screen is ultim ately one that has to be m ade by the providers of the screening 

service and those who purchase that service. 

W e recom m end that the following factors be taken into account when assessing the need for a 

m ajor re-screening exercise. 

a The need to establish the significance of a potential error before any re-screen cannot be 

overem phasised. The critical factor here is whether or not an error detected is sufficiently

33



34 

greater than that which is within acceptable lim its to be off concern. W here the error rate 

detected is at the m argin, and therefore sm all, the costs of detecting each additional false 

negative will be very high. 

Consideration should also be given to the degree of error, that is, whether it is m ild or severe 

abnorm alities that are being m issed. It is severe abnorm alities that present the m ost risk to 

patients and this should be the prim ary focus of any decision about the need for a re- 

screening exercise. . 

If m ild abnorm alities are the problem  it m ay be m ore cost effective to recall wom en for a 

routine exam ination earlier. However, this option cannot be investigated using the m odel 

presented here. 

Once the significance of an error has been identified the m odel developed here should be 

used to provide estim ates of the likely consequences in term s of both costs and outcom es. 

This will provide inform ation of the outputs in relation to the size of the exercise to be 

undertaken. Help can be provided with this exercise if needed 

The m ajor driver is the unit cost of a screen. Previous re— screens have reported wide variation 

in the costs quoted for re— screening slides. The m odel can estim ate the likely financial im pact 

of different costs before any decision about where to re-screen is m ade. 
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Appendix II. Algorithm  for the Rescreening Process 
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Appendix 4 —  Cervical screening life years m odel 
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