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CHAPTER 2: 
Epidemiologigal Guidelines for Quality Assurance in Cervical Cancer Screening 

CHAPTERS OF THE WORK GROUP ON EPIDEMIOLOGY (CHAPTERS 2, 9, 11)

Persons who have composed the first draft are indicated in blue colour. Additionally, text drafts from Ormylia Greece (C.Anthony); Hungary (M.Bodo & L.Döbrössy); and Spain (G. Domenech Muñiz, A. Hernández Rubio, S. Tejedor); and Italy (N.Segnan) were used while compiling the drafts. The texts have been edited in order to homogenise by Dr. A.Anttila, and the text has been further edited according to the comments from Drs Ronco and Segnan. 
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2.1 Introduction 

For the past 60 years, the Papanicolaou smear test has been used to screen for pre-cancerous and early invasive squamous cancer in asymptomatic women. This test involves removing a sample of cells from the epithelium of cervix, and examining the morphology of the cells. Light microscopy has been traditionally used in the examination, but during the last decade also some alternative techniques and modifications of the test have emerged and become potentially available in the screening examination. Abnormal cells in the sample can be recognised, and women with pre-cancerous or cancerous lesions can be identified, investigated further with colposcopy and biopsies, and treated when needed. 

The objective of screening for cervix cancer is to reduce mortality and morbidity from the disease. Reducing morbidity, in terms of incidence of invasive cervical cancers is a possible objective as pre-cancerous lesions are detected and a desirable one as this will reduce human and financial costs. However only the incidence of fully invasive (FIGO stage >Ia) cancers is relevant for this purpose. Treatment of micro-invasive (stage FIGO Ia) cancers is relatively conservative and their survival after treatment extremely high. In addition they are usually screen-detected. Therefore their reduction cannot be considered similarly an objective of screening and this should be considered when studying screening effectiveness. 

There is nowadays strong evidence that organised cervical cancer screening reduces the risk to contract the invasive disease (IARC 1986, Table 1; Hakama 1982, Läärä et al. 1987, EC & ENCR 2000 (Quote the IARC-UICC book). 

Organised programmes to screen for cervical cancer are run in a majority of the European countries. Table 2 reports recommended screening policies in EU countries independently of the presence of 'organised' programmes. The screening policies and practices between the countries vary, however, and also their effectiveness varies (Miller 2002). Despite of the extensive and often costly screening effort, approximately 68,000 new cases of cervical cancer are diagnosed each year in Europe and 27,000 women die from the disease; in the European Union 27,000 cases are diagnosed and 11,000  women die from the disease; for the age-standardised rates see Figure 1. The reasons for ineffectiveness are two-fold: (1) sub-optimal distribution of smears, leaving substantial proportions of women without any or regular smears in some areas and target population groups, whereas others may be screened with unnecessary short intervals even when they were proved healthy; and (2) variable quality and standards of screening. The ineffectiveness results largely from difficulties and shortcomings in organising the service in the field of public health. 

To maximise the positive impacts and minimise potential adverse effects, it is a recommendation that screening should be offered only in organised settings. The effectiveness of an organised programme is a function of the quality of its individual components. Success is judged, not only by the outcome of the programme and its impact on public health, but also by the organisation, quality, and acceptability of the programme. Screening for cervix cancer is a complex multidisciplinary undertaking. Epidemiology offers instruments that permit to plan, to guide and to evaluate the entire process of a screening programme, from the organisational and administrative aspects up to assessment of the impact. 

At the organisational phase of the programme the immediate epidemiological concerns include availability and accuracy of epidemiological information upon which the decision to begin and run screening is based. These include information on the cancer incidence and mortality, and on screening policy issues that should be based on the existing scientific evidence on the impacts of the programmes. A lack of estimates on incidence and mortality, or of stage distribution of cancers, does not prevent the implementation of a screening programme. But in such a case specific tools for the evaluation of screening should be planned. When considering the screening policy, one needs to take into account also the natural history of the disease. It takes usually from 5 to 15 years, with an average of about ten years, that a pre-cancerous lesion would develop to an invasive disease if left untreated and that only a small proportion of the pre-cancerous lesions would progress to cancer (Luthra et al. 1987, Östör 1993). As a result, when designing managing and evaluating cervical screening one should keep in mind that the screening objective is, as stated above, reducing incidence and mortality from invasive cancer, that over-treatment should be kept as low as possible and that not all changes in the number of pre-cancerous lesions detected and treated will automatically translate in changes in cancer incidence and mortality.

Designing an effective programme includes defining the screening policy (target population and screening interval). Organisational issues require detailed description of the decision-making process to start and run the programme -- to be able to improve continuously and correct for obvious errors -- and planning how to integrate the programme with the existing health-care infrastructures. Local conditions and particulars within the screening process need to be considered. The key elements in these organisational questions are handled in the section 2.2 of this epidemiological guideline. 

Implementing and running the programmes depends  upon the procedures and infrastructures on reaching the target population, and on the availability of high-quality diagnostic and clinical services throughout the programme and for all the population groups targeted. High quality screening need to be equally accessible also for the relatively low-income population and for minorities. It is recognised that the context and logistics of screening programmes will differ by country and even by region. For example the prior existence of a population register facilitates the issuing of personalised invitations, whereas the absence of such a register may lead to recruitment by a more open invitation. 

The fundamental epidemiological concerns at each steps focus on the completeness of information sources as well as of recording of the programme. This pertains to the invitation, attendance, the screening test and result, the recommendations and decisions made as a consequence and their eventual outcome in terms of diagnosis and treatment. The information systems within the health care that are required to run successful programmes can be constructed of several components, depending on the health services organisation. Individual-level links from the population, screening and treatment data to cancer registries are required or should be planned -- according to the available information systems, stage and histological type of the pre-cancerous or cancerous lesion should be made available for the screen-detected findings but also within the whole (target) population. A population-based information system including registrations is the basic building block of an organised screening programme (section 2.4). 

To evaluate a cervical cancer screening programme is an epidemiological undertaking with importance for all levels of the programme. In the epidemiological evaluation and monitoring of screening for cancer, the design of the programme can not be separated from the analysis, and the programme should be designed in such a way that it can be evaluated. Parameters of performance relevant to the process of screening and its early outcomes are measures of programme quality which become available early. Key components in the evaluation and monitoring of screening are:  a) Regular monitoring the programme with its components, with published results on the screening process and performance so that it is clear for the decision-makers, key personnel groups, and for the general public how well the programme is running and if there are key problems; b) Follow-up and ascertaining of invasive cancers detected after the screening episode; it may be possible to include also severe pre-cancerous lesions diagnosed between screens into this feed-back process; and c) Scientific evaluation of the effectiveness and outcomes of the screening programme based on established epidemiological methods. Section 2.5 covers these issues. 

The aim of these epidemiological guidelines is to characterise the fundamental organisational structures of the screening programmes, and to propose methodology for designing, collecting and reporting screening programme data using commonly agreed terminology, definitions and classifications. There are only few national or internationally recognised standards for planning, evaluation and monitoring the coverage and effectiveness of the programmes, and the quality of the service. We hope that these guidelines will be of a particular value for new cervical cancer screening programmes planned in Europe. Adoption of these guidelines would allow each programme to measure outcome of its own screening process, and thereby improve effectiveness. Outcomes of programmes reporting data using these guidelines can be related to each other. There are also some specific instructions for completion of proposed tables in the epidemiological guidelines. Since the tables are designed to accommodate cervical cancer screening programmes regardless of context, it will not be possible for all programmes to complete each element of every table. 

As the text involves many terms a general glossary is appended. 

Table 1. Incidence of invasive squamous cell carcinoma of the cervix uteri following two or more smears, as a proportion of the incidence in a comparable non-screened population. Assuming that a woman is screened negative at age 35 and that she had at least one negative screen previously. (IARC 1986). 

	Time since last smear (months)
	Proportional incidence

	0-11
	0.06

	12-23
	0.08

	24-35
	0.12

	36-47
	0.19

	48-59
	0.36

	60-71
	0.28

	72-119
	0.63

	120+
	1.0


Table 2.  Policies or recommendations for the cervical cancer screening programmes by EU country (EJC, van Ballegooijen et al. 2000). 

	
	Target age group
	Screening interval (years)
	Smears per woman lifetime

	Austria
	20+
	1
	70+

	Belgium (a)
	25-64
	3
	14

	Denmark
	23-59 (f)
	3
	13

	Finland
	30-60
	5
	7

	France
	25-64
	3
	14

	Germany
	20+
	1
	50+

	Greece (b)
	25-64
	3
	14

	Ireland (c)
	25-60
	5
	8

	Italy
	25-64
	3
	14

	Luxembourg
	15+
	1
	75+

	Netherlands
	30-60
	5
	7

	Portugal (d)
	20-64
	3
	16

	Spain (d)
	25-65
	3
	14

	Sweden
	23-60
	3(e)
	14

	U.K. (England)
	20-64
	3 or 5
	10-16


a) Policy related to the Flemish region of Belgium;  b) Policy related to pilot studies;  

c) Policy planned for one region of the country; d) Policy for one region of the country only;  e) 5-yearly at ages 50-60 years.

In figure  1, given problems with reliability of cervical cancer mortality either drop the mortality graph or add a sentence of caution (how data was estimated)
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2.2  Organisation of the screening programme 
2.2.1. Evidence-based screening policy for cervical cancer: defining screening interval and target age groups 

Pap smear screening was never tested in a randomised trial. The most convincing evidence therefore derives from observational studies. There are cohort follow-up studies among women screened (references), case-control studies (references), as well as time trend studies within populations screened (references), demonstrating effectiveness (references available in: IARC 1986, Hakama & Räsänen-Virtanen 1976, EC & ENCR 2000). Particularly important are data on the time trends in invasive cervical cancer and mortality from cervical cancer from the Nordic countries (Hakama 1982, Läärä et al. 1987), where national data are available from the period before screening was implemented. 

Towards the end of the 1960s both Finland, Sweden and Iceland had nation-wide, organised screening programmes, and the same was true for several Danish counties. Norway in contrast had organised screening only in a single county. From the mid 1960s a decrease was seen in both the incidence (1) and mortality (2) from cervical cancer in Finland, Sweden, Iceland and Denmark. The decrease compared with time before screening was largest in Finland, where the age-standardised mortality rates decreased over 80% from the level of 7.0 deaths /100,000 in early 1960s to 1.2 deaths /100,000 in the 1990s; rates adjusted for age to the world standard population. Historically five age groups were invited in Finland, women from 30 to 50 years of age with a five-year screening interval if normal results, and it was only in early 1990s that two further age groups (55 and 60) were added to the programme. All the municipalities followed the invitational organised programme. The decreases in the mortality rate were 52 to 66%, respectively, in Sweden and Denmark with  partially organised programme, and considerably less (40%) in Norway, see Fig. 1. At that time, opportunistic screening had become frequent in Norway. An organised cervical cancer screening programme started in Norway in 1995. (reference: EC & ENCR 2000)

Consideration of the natural history of the disease 

To decide on the optimum age group on which to target screening and the optimum screening interval, one needs information on age specific rates and on the duration before onset of invasion in which precursor lesions are detectable. Estimations of the length of time during which precursor lesions are detectable before invasive cancer occurs were confused in the early years of cervical screening programmes by an over concentration on the natural history of precursor lesions detected at screening. It is now clear that many of these lesions, particularly mild (CIN1) dysplasia in younger women, will not progress, and will in fact regress. Rates of progression are suggested in Table 1. The regression/progression rate correlates also with age, in young women the regression probability is larger than among older ones. It takes usually from 5 to 15 years, with an average of about ten years, that a pre-cancerous lesion would develop to an invasive disease if left untreated (references Luthra et al. 1987, Östör 1993, Syrjänen 1996;  van Oortmartsen, Adami,  ). 

Screening interval

In 1986 the International Agency for Research on Cancer published a study on the incidence of invasive cervical cancer following a negative Pap smear. The study was based on data from ten centres in the world from which individual screening histories were available and could be linked to cancer register data. The results in this study provide the theoretical basis for screening for cervical cancer, defining statistically how often women with negative smears need to be re-screened. The incidence of squamous cell cervical cancer among women who at the age of 35 had two negative smears returned to the rate in non-screened women about 10 years after the last negative smear. A negative smear was defined either as a Papanicolaou group I; or one or two suspicious (group II) results followed by a group I result. With screening every year, 94% of the expected cases of squamous cell carcinoma could be avoided, with screening every third year 91%, and with screening every fifth year 84% (Table 2). One can conclude therefore that the value of a screening test is in essence to protect against invasive disease occurring in the next 5 years. 

It should be stressed, that these results are expected only if the participation rate is 100%, and if all women with non-negative Pap smears undergo adequate assessment and treatment. Compliance and coverage are also very important programme characteristics that may vary between screening policies. Increasing coverage is more important than the frequency of screening (Table 3). 

The Europe against Cancer recommendations stated that cervical cancer screening should be offered at least every fifth year, and if resources are available, every third year. Screening more frequently than every three years should be discouraged as it is not cost-effective. Amounts of unnecessary treatments increase with a large number of smears lifetime. In case of limited resources, screening every fifth year with high quality and high compliance is preferable to screening every third year. So far, convincing evidence has not emerged for a change in this policy. 
In deciding on the local policy for screening the following exceptions have to be made.

(i) Women who have been treated for CIN 2/3, HSIL, or endocervical glandular abnormalities will need more frequent testing for at least 5 – 10 years in case of residual disease (refer to the chapter on treatment).   Women who have been treated for cervical cancer should remain under gynaecological supervision 

(ii) Women with symptoms of cervical cancer such as bleeding or discharge should have immediate access to diagnostic procedures.

Age group to be targeted

When the incidence pattern of cervical cancer is taken into account, a smear taken between 35 and 64 years of age is much more effective in detecting a lesion destined later to become invasive than a smear taken at age 20 years. Table 4 illustrates the impacts of different screening policies based on the follow-up of women with negative smears. The table contains also information for a policy maker on the resources needed to implement the programme. There is materially no additional impact when starting at age 20 compared to starting at age 25. Starting at age 30 was not studied. [There was a notion on the protective effect among women below 35 years of age that referred mainly to the age group 30 to 34 years.] When considering the impacts of the screening policies or different starting ages in the target population (as done e.g. in population-based trend studies, or in follow-up studies by invitational status, see chapter on Evaluation) one needs to take into account in addition to information on test-negatives also that there may be excess cases due to early detection of cancers in screening at the first few rounds (increased diagnostic activity in the population due to screening); and that there might be cancers detected after a positive screening test but which had a negative or non-compliant assessment result. 
The Europe against Cancer programme recommended screening for the age group from 25 or 30 to 65 years. The European countries have, however, opted for very different age groups, see Table 5. There is no firm evidence for the optimal age to start screening. An early start will imply treatment of many dysplastic lesions which would, if untreated, never have progressed to invasive cervical cancer. A very late start will inevitably imply that some early invasive cancers are missed. A start at the age of 15 as in Luxembourg is too early as the incidence of invasive cancer is virtually zero until the age of 20.  One should also keep in mind that the incidence in young ages changes by country. For example, in Finland in the pre​-screening period the incidence at  age of 30-34 years was 8 per 100,000 whereas in Denmark, always in the pre-screening period, the incidence at the same age  was as high as 30 per 100,000 (see Fig. 2).  Screening from the age of 25 years seems to have been a pragmatic decision. 

There is no firm evidence either for the optimal age to stop screening. During the period where Pap smear screening was a relatively new phenomenon there were still some non-screened older generations, and screening in older ages was therefore justified.  Some studies (references) found a low detection rate of pre-cancerous lesions in women aged more than 50 years previously well screened, suggesting screening could be safely stopped under such conditions. This should be confirmed in larger studies. No direct evaluation of the effect of such a policy in terms of cancer incidence or mortality is available.  

In any case women over the age of routine screening who have never been screened should be entitled to screening on request, reasonably at least two negative tests. 

With limited screening resources, the resources should be concentrated to the age range from 30- or 35- to 60 years. As indicated from the developments of the cancer rates in Finland and other Nordic countries, when planning to start a new programme whole of this age range need not to be  covered at once from the beginning; but the programme can be started with rather few age groups. High coverage should be the main target then (see Tables 3 and 4).  (+ van den Akker 2002 JNCI; whether to discuss the paper by Miller MG et al. Obstet Gynecol 2003)
In deciding on local policy the following special groups have to be considered.  

(i) Women who have never been sexually active with a man are generally considered to be at low risk from cervical cancer. However, particularly in young women, this circumstance is subject to change and such women should have their status reviewed individually.  In order to avoid discrimination, all women should be invited for screening irrespective of status.   

(ii) Hysterectomised women need not be included if their surgery was unconnected with CIN or cervical cancer and any other abnormality found in the specimen was benign.

Table 1. Suggested regression/persistence/progression likelihoods of pre-cancerous lesions (Östör 1993). 

	Severity of the lesion
	Regression
	Persistence
	Progression to CIN3
	Progression to invasive cancer

	CIN1
	60%
	30%
	10%
	1%

	CIN2
	40%
	40%
	20%
	5%

	CIN3
	33%
	<55%
	--
	>12%


Table 2. Per cent reduction of cumulative rate of invasive squamous cell carcinoma of the cervix uteri in women aged 35-64 with different frequencies of screening, in comparison with expectation without screening (IARC 1986). Assuming that a woman is screened negative at age 35 and that she had at least one negative screen previously. 

	Interval between screening (years)
	Per cent reduction in cumulative incidence

	1
	93.5

	2
	92.5

	3
	90.8

	5
	83.6

	10
	64.1


Table 3. Reduction in cumulative incidence of squamous cell carcinoma of the cervix uteri with different screening intervals and proportions of screened among women aged 35-64 in comparison with expectation without screening (IARC 1986). Assuming that a woman is screened negative at age 35 and that she had at least one negative screen previously (from IARC 1986). 

	Screening interval
	Proportion of screened
	% Reduction in cumulative incidence
	Number of tests per woman

	1 year
	20%
	19
	6

	2 year
	30%
	28
	4.5

	3 years
	40%
	37
	4

	5 years
	50%
	42
	3

	10 years
	80%
	51
	2.4


Table 4. The effectiveness of different screening policies. Proportionate reduction in incidence of invasive squamous cell carcinoma of the cervix uteri assuming 100% compliance. 

	Policy
	Age group
	Reduction in

Cumulative rate in

age group
	Numbers of smears

per women

	 Every 10 years
	25-64
	64
	5

	Every 5 years
	35-64
	70
	6

	Every 5 years
	25-64
	82
	8

	Every 5 years
	20-64
	84
	9

	Every 3 years
	35-64
	78
	10

	Every 3 years
	25-64
	90
	13

	Every 3 years
	20-64
	91
	15

	Every year
	20-64
	93
	45


Table 5. Average age-standardised mortality from cervical cancers per 100,000 in 1995 (European standard population) related to the recommended screening policy in countries of the European Union. (Bray et el. 2002, Ballegooijen et al. 2000).

	
	Cervical cancer

Mortality

(1995)
	Target age group
	Screening interval (years)
	Smears per woman lifetime
	Population subjected to formal programme (%)
	Proportion of women screened in a 3- or 5-year period

(%)

	Austria
	6.3
	20+
	1
	70+
	n.r.e.
	n.r.e.

	Belgium (a)
	4.6
	25-64
	3
	14
	58
	78

	Denmark
	6.3
	23-59 (f)
	3
	13
	90
	75

	Finland
	1.7
	30-60
	5
	7
	100
	93

	France
	4.6
	25-64
	3
	14
	<5
	n.r.e.

	Germany
	5.5
	20+
	1
	50+
	        90
	      80

	Greece (b)
	3.0
	25-64
	3
	14
	n.r.e.
	n.r.e.

	Ireland (c)
	4.6
	25-60
	5
	8
	n.r.e.
	n.r.e.

	Italy
	3.2
	25-64
	3
	14
	13
	50

	Luxembourg
	1.6
	15+
	1
	75+
	n.r.e
	n.r.e.

	Netherlands
	2.7
	30-60
	5
	7
	100
	77

	Portugal (d)
	6.3
	20-64
	3
	16
	n.r.e.
	n.r.e.

	Spain (d)
	3.5
	25-65
	3
	14
	n.r.e.
	n.r.e.

	Sweden
	3.7
	23-60
	3(e)
	14
	100
	      82

	U.K. (England)
	5.0
	20-64
	3 or 5
	10-16
	100
	61


a) Policy related to the Flemish region of Belgium;  b) Policy related to pilot studies;   c) Policy planned for one region of the country;

d) Policy for one region of the country only; e) 5-yearly at ages 50-60 years;  f) corrected.

n.r.e. data was not available in the references

(Consider merging with table 2 of the Introduction. Given problems in the reliability of cervical cancer mortality I would suggest either dropping the column or using incidence) 

Figure 1. Incidence and mortality rates of cervical cancer in the Nordic countries, 1958-1997 (adjusted for age to the world standard population). 
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Figure 1. Incidence and mortality rates of cervical cancer in Europe in 1995 (Bray et al. 2002).
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Figure 2. Cervical cancer in Denmark and Finland, incidence by age. 
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2.2.2  An informed decision to initiate and run a screening programme for cervical cancer 
Cervical cancer screening should be planned within the context of national planning, and a decision made after a determination of the relative priority of cervical cancer in the country (WHO 1995). The programmes need a political-level decision and support, with funding, to proceed and to cope with various internal or external pressures and conditions.

For a screening programme to be successful it is important that both the population at large and persons currently earning their living from screening accept it and that the programme be integrated into the health care system
In many European countries cervical cancer  early detection activity exists in some form, on women’s request or associated e.g. with maternal health care, or as a component of private health care. It is often impossible to document impacts of such a screening activity, due to lack of monitoring and appropriate follow-up. However clear evidence of higher effectiveness of organised screening activity was provided by the analysis of incidence (Hakama 1982) and mortality (Läärä et al. 1987) trends in Nordic countries. In Finland also a case-control study published in 1999 has shown that opportunistic screening has been far less efficient to avoid invasive cancer than organised screening (Nieminen et al. 1999). A reduction in cervical cancer incidence was also observed in Danish counties with organised screening compared to those without (Lynge et al. 1989). 

The implementation of organised screening programmes is recommended by the Advisory Committee on cancer prevention of the European Commission (Lynge E. Eur.J Cancer 2000, 36, 1473-78) and by the European Council recommendation on cancer screening of (currently under discussion)                 It is unlikely that simply providing funds to increase existing activity will enable the programme to be successful. Experience in the United Kingdom (references) confirms that re-organisation of the programme is required, with appropriate incentives to ensure that relevant health care providers participate in all levels of the programme. 

Organised cervical cancer screening is a multistep process including :

· identification of the target population (decided as an evidence based policy),

· recruitment of eligible women, 

· taking and collection of smears, 

· cytology examination and reporting, 

· follow-up of patients with normal smears i.e. reassurance of women and information on the moment of the next control, 

· recall of women with inadequate smears, 

· follow-up of patients with abnormal smears i.e. diagnostic procedures and treatment if needed, including a fail-safe system to make sure this actually happens

· monitoring and evaluation of the whole programme.

The appropriate infrastructures should exist to carry all these functions. In some countries the existing screening activity will be sufficient overall to cover the target population within a defined screening interval and it will only be necessary to better allocate existing resources.

2.2.3 Integration of an organised programme into the health care system.

At the moment, opportunistic screening exist in most of the EU countries. In those where private health insurance schemes are common, this activity is even major. Different solutions can be proposed to implement organised screening when opportunistic activity exists 

(1) To build a fully organised screening to invite the whole target population as in Finland and in some regions of Italy (figure 1). All women in the target population are invited at the right interval to get screened  by the smear takers involved in the programme. The smears are processed and analysed in defined laboratories under quality control. Guidelines for the management of abnormal smears are available. Diagnosis and treatment of cervical lesions are conducted as part of the routine health care activities. Monitoring of the whole process is performed with quality assurance aims but registering of data concerns only this organised activity. Also in these countries or areas there are opportunistic screening activities that are not co-ordinated with the organised programme and which remain without proper quality assurance. 

Concerning the Finnish programme, the programme was organised already in the 1960s when the opportunistic screening activity was not as common as nowadays(moved to section 2.2.2)

Advantages : All the population has access to well organised screening resulting in high effectiveness. The population is informed on the right screening policy (age group to be screened and screening interval).  

Disadvantages : Some women may only have smears through opportunistic screening and be exposed to adverse effects because of lack of quality control. Some women will have smears both from the organised programme and outside it. Coverage of any smears is not known from the registered data sources. 

(2) When spontaneous screening is common it may be interesting to restrict invitations (to the programme) to all women who have not had a smear within the screening interval in order to save resources. This was proposed by Denmark (2; figure 2) and for example in Sweden. But this solution should be used only if spontaneous smears are under a systematic quality control. If not, this system produces inequalities in health. By inviting only those women who are not screened recently one does not explain to the others (uninvited) the utility of spacing out smears and a lot of resources may be wasted. 

(3) To organise existing spontaneous screening as it has been done in some French regions (figure 3). Smears takers are invited to follow-up the screening policy (age of onset to be screened and screening interval) defined at a national consensus conference. All smears performed in the target population are registered. Information gathered include identification of patients and of smear takers to allow follow-up, identification of the specimen date and result of the smear. All laboratories transmit in computerised form data on each smear performed and have accepted the quality-assurance process. They have been compensated for the software needed for registration. The cost charge per smear is fixed by law. Guidelines for the management of abnormal smears are published and the follow-up outcomes are monitored. Fail safe measures to avoid loss  to follow-up are implemented. On the other hand, personal letters are sent to all women who have not  had a smear reimbursed by the health insurance system which cover 80 % of the population, within three years. No reminder is sent to non-participants. As this system is based on voluntary collaboration of smear-takers to space out smears, a lot of useless smears are expected to remain performed and represent a waste of resources, but, quality of all smears and of follow-up is under control. Participation rate is monitored and tools to increase compliance of the target population are implemented.

A fully organised programme like the Finnish one have shown their effectiveness and should be recommended in the EU countries as the ideal situation. Given the current situation in EU countries, systems which integrate spontaneous smears with a complete quality assurance can be proposed as a first feasible step. 

If such solutions are chosen they should aim to:


-
High coverage of the target population 


-
High quality of the whole process 


-
Reducing useless smears in order to save resources and decrease adverse effects: 


 (see key performance parameters) smears taken within routine annual checks are                                                                                                                                                                                                                                                               inappropriate and smears at younger age should also be discouraged. Governments could think of  the possibility of not paying excess smears. 

                  - Guarantee diagnostic work-up and treatment if needed 


-
Monitoring of each step of the screening process and evaluation of effectiveness. 

FIGURES 1-3
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2.2.4 Defining target population and relevant health care professionals and facilities

Before implementing the programme the target population must be clearly defined. 

In order to better plan the programme,  it is necessary  to describe the target population and to make a review of  ongoing screening activities in the area . 
In order to run a programme adequate resources, both in terms of staff and facilities must be available and adequate infrastructures must be present. A review of the existing resources is needed before adding new ones. 

Finally, the risk of cervical cancer should be described in order to have a baseline for comparison for evaluation.

Ideally nation-wide screening programmes should be implemented in each E.C country but organized and managed locally. 

A) Defining and describing the target population  
Catchments areas, administratively well-defined with a stable population should be defined. In each area, all resources necessary for the whole screening process should be present and well inventoried. The area should ideally therefore be large enough to include the resources needed not only for smear taking, but also for smear reporting, follow-up of abnormal smears and treatment. If this cannot be achieved larger reference centres covering more than one area should be identified and communication lines established. It is difficult to obtain adequate data for evaluation if a large proportion of smears are taken or reported or biopsies are performed outside the administration area concerned. A high rate of migration will cause problems in the production of statistics. Stability of the population is therefore desirable and the population size of the programme should be large enough to ensure stability of statistics. The migration rate should be known.

For these reasons and people for optimal administrative efficiency and stability of statistics catchment areas with not less than 250,000 permanent inhabitants should be defined.

A good knowledge of target population is particularly important. Demographic data on the target population can come from various sources as described in section 2,3,1. 

B) Identification of relevant health care professionals and facilities 

1 – Public health specialists.
Public health specialists are needed to make sure at the beginning that the programme includes a population-based information system in order to monitor each step of the screening process and assess effectiveness of this health activity. They will then be responsible of gathering data and ongoing monitoring in order to point out needed adjustments. These public health specialists can be based at a national or regional level whereas the other health professionals should really be present in each area. Public health specialists should have an understanding of basic epidemiology, statistics and communication training. A European training course on monitoring and evaluation of screening programmes would be a very interesting tool.

2 – Smear Takers and smear taking facilities

Depending on each country’s health system and culture different health professionals can be involved in smear taking, physicians, nurses or paramedics. At present GPs are very often the main smear takers in some E.C countries, such as in Denmark, in the Netherlands and in the United Kingdom.  In Belgium, Germany and France most of the smears are obtained by gynaecologists. Midwives or laboratory nurses play this role in Finland, Greece, Sweden and. Nurses can also take smears well, as has been demonstrated in the UK. The important fact is that each woman in the target population should have easy access to quality smears at regular intervals. 

Each country should define the minimal training required for each type of smear-taker following guidelines in chapter 10.  When current medical facilities are not sufficient to take the smears needed for the target population, special screening clinics can be implemented. They should understand the physiology of the female genital tract  and the management of abnormal results but also the process of mass population screening. Smear takers must know how to use a speculum and visualise and assess the appearance of the cervix. They must also understand the importance of sampling the transformation zone, and be able to correctly interpret a report on a cervical smear.

The smear-takers should have the right equipment for taking the smear. It is important that women are satisfied with the service offered to them, or they will not return for re screening or follow up tests.  Before the smear is even taken, the environment for the taking of the smear should be suitable.  There should be privacy, warmth and a relaxed atmosphere.  The woman must be comfortable. (from 3.23)

3 – Pathology laboratories.

Laboratory guidelines for cervical screening and professional requirements for the staff (cytotechnologists and pathologists) are extensively described in chapters 4 , 6 and 10.

4– Diagnostic and treatment centers.
Trained colposcopists are essential.  Screening will not be efficient if abnormal smears are not followed by a good evaluation of cervical lesions and appropriate treatment if needs be.

Depending on the local context, treatment of pre-cancerous lesions may be performed in public or private hospital clinics, or by gynaecologists and other specialists in private practice, depending on each country’s health care system.  Each national Colposcopy Society should establish a validated training course for colposcopy, following guidelines in chapter 10.

5 - Clerical and secretarial staff.
Clerical and secretarial staff are needed to issue invitations and register data at all steps of the process. They should be computer literate and have general office skills. They must be aware of the importance of confidentiality and accuracy in transfer of patient details. For details on their training see chapter 10.

6 – Participation of GPs.
Even if GPs are not the smear takers they should play an important role in the screening programmes and thereby be aware of the organisation details and particularly of the invitation scheme. They can advise non-compliers about screening, which is particularly important for women who are no longer in contact with maternity or family planning services. The experience of Netherlands and UK demonstrates the effectiveness of GPs at this point. GPs could be asked to have in the computerized medical file of each women, date and result of last smear in order to advise her to obtain a new one at the proper moment. They should receive a copy of the result of all smears performed in their patients.

GPs should also be aware that mortality rates are one of the important criteria to assess efficiency of screening programmes. They should know that a better certification of deaths is needed: “uterus otherwise unspecified” cancer should not be used on death certificates but the specific location of the cancer (endometrial or cervical) should be given.

7 – Co-ordination of the programme.
As it has been stated above,  screening is a multidisciplinary activity involving nurses, midwives, cytotechnicians, pathologists, gynaecologists, GPs, clerks, public health specialists.  All these professionals need co-ordination. A committee where all professionals are represented can be created to monitor and review local practice and policies and to ensure that they fit with regional or national policies and guidelines where they exist. The chairman should be  appointed as the responsible programme manager.

Specific responsibilities should be assigned to the chairman for organisation, mass-media relationship, budget, quality assurance, evaluation etc, although he/she may need to delegate the execution of these functions to others. He/she should have the authority to implement the decisions of the committee. Whenever possible consensus of all participants in the screening process should be obtained without neglecting the aims of quality assurance.

C) Data infrastructures.

An adequate information system is needed. A first need is an updated list of each member of the target population who is eligible to attend. Section 2.3.1 describes possible sources. The purposes and features of the screening information system are described at section 2.4. 

D) Inventory of Baseline Conditions

At the beginning of the programme an inventory of baseline conditions comprising information on opportunistic screening should be made (see the “target population” section in monitoring tables (2.5.2).

In order to assess the effectiveness of the programme it is necessary to measure its outcomes in terms of reducing morbidity and mortality of cervical cancer. Review of baseline conditions should comprise a description of available information on these parameters (tables 2 and 3). It is important to check at this time for the possibility of linkage between cancer register and the future screening register because this is necessary to allow identification of interval cancers and quality assurance. 

To have a good idea of cervical cancer mortality, it is important that precise location of the cancer is mentioned on the death certificate. At this stage of describing baseline conditions, the percentage of death certificate adequately completed is informative (ideally it should be over 80 %). For the success of the programme it is important that either vital statistics offices or the cancer register’s staff question the person completing the certificate if it is inadequately completed.

Table 2.  Cancer registration in the target population.
	Details of the register
	cancer register
	Cervical cancer register
	Ad hoc survey



	National/Regional
	
	
	

	Overlap with screening area %
	
	
	

	Population based yes/no
	
	
	

	Accessible yes/no
	
	
	

	Microinvasive 1a 

registered separately
	
	
	

	CIN3 registered separately
	
	
	


Table 3.  Cervical cancer (invasive) occurence / 100 000 women per year.

	
	Incidence

Number/100 000
	Mortality*

Number / 100 000

	25-29
	
	

	30-34
	
	

	35-39
	
	

	40-44
	
	

	45-49
	
	

	50-54
	
	

	54-59
	
	

	60-64
	
	

	World age standardised rate in the year
	
	


2.3  Implementation of the screening programme 
Owing to the diversity of the health systems and the diversity of the specific conditions in each country, the application of a single approach in organising quality assurance in all EU countries is not a feasible target. However guidelines on some crucial aspect are provided. 

2.3.1  Invitation 
An administrative database that holds details of all women included in the target population is needed. The data held should include unique patient identification such as name, date of birth, relevant health or social security numbers, usual doctor where appropriate and address for contact.

Population registries can in general provide such data but must be regularly updated to take account of population migration, deaths and changes in personal details.. 

In those countries where population registers are based on administrative areas of small size, communication between them is essential. .  

Suitable registers might include:  

· electoral registers 

· social security registers

· screening programme registers

· health service registers.

Cervical smears should not be taken routinely from well women attending contraceptive clinics, ante-natal clinics or post-natal clinics unless the women are over the local age of starting screening and have not had a smear within the previous time period set by the local health authorities. However, it must be emphasised that women with symptoms or signs, which may be related to cervical cancer, should be investigated at any time. 

Women with disabilities should not be excluded from cervical screening yet many have equal risk to the rest of the population. Assessment of the special needs of subsets within the target population such  as ethnic or immigrant minorities with diverse cultural and religious backgrounds is important.

PRIVATE 
HOW TO REACH THE TARGET POPULATION AND INCREASE COVERAGE
 A fundamental prerequisite for the success of a screening programme is that women in the target population are actually screened. Low coverage reduces the number of cancer cases prevented, and special efforts should be made to recruit women who have never had a smear.

Personal invitations showed to be able to increase coverage, reaching women who were not adequately covered spontaneously (Ronco G, Segnan N, Giordano L, Pilutti S, Senore C, Ponti A, Volante R. Interaction of spontaneous and organised screening for cervical cancer in Turin, Italy. Eur. J. Cancer. 8:1262-1267, 1997.). I think there is a number of studies form UK that can be quoted. There might also be some studies with opposite results, depending on the particularistic conditions (AA)?)
PRIVATE 
Barriers TC  \l 3 "2.7.1
Barriers "
The extent to which women participate in screening is associated with age, socio-economic status and marital status. Single women, women from minority ethnic groups and women of low socio-economic status are less likely to be screened (references. One is ‘Ronco G, Segnan N, Ponti A. Who has pap‑tests? Variables associated with the use of pap‑tests in absence of screening programmes. Int.J.Epidemiol. 20:349‑353, 1991.’ There are many others).Often they have never had a smear, and their contact with the health service has not been recent. .  Personal invitations showed to be able to reduce differences in access between such groups (Ronco et al. Eur.J.Cancer.8:1262-1267, 1997 quoted above) Non-compliers have higher incidence and mortality risks (references). Women with disabilities are also often excluded from cervical screening, yet many have equal risk factors to the rest of the population. Paraplegic women, for example have often been sexually active prior to the trauma that caused their paralysis. Women with various mental handicaps can sometimes combine sexual activity and high rates of smoking.  

Fear of gynaecological examination, fear of cancer, social stigma, concern about of the sex of the smear taker, non-confidence in the method, and in the health care system in general, are obstacles which are difficult to remove and largely dependent on the cultural and social background. The tools for removing them need to be tailored to each community to which invitations are addressed. The same is true for potential barriers decreasing the accessibility such as distance from well women clinics, waiting-time required for the test, etc. The cost of the test and/or of the consultation fee may be a barrier in some healthcare systems

PRIVATE 
Tools for increasing participationTC  \l 3 "2.7.2
Tools for increasing the compliance "
For the population at average risk, general recommendations to achieve high participation rates can be made.  It has been shown that individual invitation letters can be very effective. Letters in the name of the woman’s own doctor result in higher compliance (Segnan N, Senore C, Giordano L, Ponti A, Ronco G. Promoting partecipation in a population screening programme for breast and cervical cancer: a randomised trial of different invitation strategies. Tumori 84:348-353, 1998.)These should include the following details:

· Mention the screening interval

· Mention who the test is for (all women of a certain age range)

· Explain the purpose of the test (for cervical abnormalities, NOT cancer)

· Explain that further tests might be necessary

· Mention the validity of the test

· Provide appointment  information

· Offer a choice of time/place

· Mention who takes the smear (another woman)

· Explain how results will be communicated

· Refer to an enclosed leaflet

· Explain how to get further information (e.g., cancer society helplines, websites)

Specifying appointment times and dates will further increase participation rates (references . One is Segnan et al Tumori 84:348-353, 1998 - quoted above), but easy to understand instructions on how to change the appointment are essential, particularly for pre-menstrual women and women who are working or who have carer responsibilities.

In small towns and in the countryside the organizations of the social life such as churches, markets, women organisations, provide opportunities for advertising and promotion. 

Advertising through mass media has an effect for a short period of time and should be planned at regular intervals in order to reinforce the message. Newspapers, magazines, television and radio can offer free spaces for publicity. Sponsors for advertising should be considered. These approaches are not mutually exclusive and should be tailored according to local situations.  A high reputation for the programme is generally helpful and sending individual result letters will also be well received.

Economic incentives for doctors have been in the UK shown to be effective in improving coverage (references).  There, coverage has reached and been maintained at more than 80% since 1993, compared with only around 25% in 1988 before target payments and computerise call and recall was introduced. Incentives for women such as free offers, complimentary tickets, gifts, etc could be considered in some areas and general marketing techniques could be useful in increasing the participation.

WITH REGARDS TO COMMUNICATION WITH WOMEN

There is compelling evidence that many women suffer significant negative psychological effects from receiving an abnormal smear result and the need for further investigation and psychological sequelae are often more likely to discourage compliance with subsequent screening and follow up (references). The provision of accurate and clear information at all stages of screening, including at colposcopy, reduces anxiety and improves the woman’s experience (references). Information is a natural requirement also to motivate. 

To accomplish the individual values is fundamental from ethical point of view and one must avoid any not responsible and not informed decision to participate to screening programmes. Although difficult, it is necessary to offer reliable information on screening benefits and harms to the invited population in order to reduce not responsible participation and uninformed refusal. 

Informed participation is a difficult goal to reach, at least for the following reasons: 1. Less educated and less affluent people may be disadvantaged in the access to screening programmes and the inequalities, already existing in screening participation, may be further increased by types of recruitment; 2. The benefits and risks are perceived differently by various groups of health professionals and the public; 3. There are intrinsic difficulties to communicate the concept of risk and to make balance between benefits and risks; and 4. Information and education may be ineffective ways of facilitating informed decision making, compared with the context and social influences. 

Coverage is low amongst many ethnic minority and refugee groups.  There are significant differences in awareness about cervical cancer across different cultures. Providing information and interpreter services to explain what is happening improves compliance and reduces anxiety.  Women with disabilities, whether physical or learning (mental) will also need special attention.  They may need additional time allocation in the clinic and to be accompanied by their own carers who are experienced in their difficulties.

Information materials should be available both before and after attendance in an appropriate language and format to facilitate women’s understanding of the process and to allay their anxieties. 

Issues on information are handled in more detailed in an Appendix. 

COSTS OF SCREENING 

In some cases screening will be free, in other countries the women or insurance company will have to pay a part of the cost on in full before being reimbursed. Provisions should be considered for women who are not insured, due to unemployment or immigration. It is important that opportunistic screening would not be cheaper for the women than organised one. 

Amount of fees to pay will certainly play a role in women's participation. 
2.3.2  Screening test and further assessments 

From the epidemiological point of view, there need to be planning, monitoring, evaluation and feed-back to the whole laboratory and other clinical units' networks within the programme. In addition to the organisational planning on the laboratory systems before starting a screening programme, there need to be multi-disciplinary evaluation and working groups as a part of the routine execution and development of the programme. Epidemiologists play an important role e.g. in formulating and transmitting research and implementation questions, consulting on the design and data collection issues, consulting or performing bio-statistical analyses, developing the diagnostic criteria. This process necessitates the involvement of trained epidemiologists, and developments of the information systems. This process is thought in this guideline to make basis for a systematic quality assurance of the programme.

Communications between the laboratory and other clinical or diagnostic systems within the screening programme make thus a distinct area from running an individual laboratory. Some of the quality assurance questions of the traditional screening programmes are handled in more detail in the sections on information systems and monitoring below. 

Cervical screening with further assessments are briefly considered here in three sections, these are: taking the smear,  smear interpretation and reporting; colposcopy and treatment. The need for high quality administrative support runs through these areas of the screening programme, as it does for the call and recall system, in order that women are managed correctly and that the programme itself can be properly managed and evaluated. Laboratory computers used to generate smear reports should have a system for backing up data at frequent periods.  Where reports are not computer generated, a paper copy of each report issued should be kept for a minimum of ten years.  

The more detailed technical instructions and requirements on how to take sample, prepare the sample, analyse it, how to do the colposcopies; as well as on the laboratory facilities and protocols and related quality assurance are covered in detail in other chapters. Here are provided recommendations concerning the programme organisation and more in detail about needs concerning data registration and transmission and about communication with the women. 
Smear Taking 

Relevant data must be obtained, transmitted to who will interpret the smear and registered for screening evaluation. The request form should be designed to allow easy computer entry of the details for both the woman and the smear taker.  The use of bar coded labels for these should be encouraged.  There should be space on the form to document the type of sample collected and the identification of women and slides; for anamnestic information (such as date of last menstrual period or recent pregnancy, and for the clinical observations such as irregular bleeding or suspicious looking cervix); along with screening and the histologically verified findings. It can be helpful to note the date of the last menstrual period or any recent pregnancy

Concerning communication with women, the smear taker needs to explain the procedure, what to expect and give reassurance; and ask about her general health and whether she has any symptoms such as irregular bleeding or discharge. Any local consent protocols need to be followed
Each smear taker and the programme organisation, also have the duty to monitor the frequency with which unsatisfactory smears are obtained and seek further training if necessary. 

Smear interpretation and reporting

Detailed protocols on how to prepare and handle the conventional smears and, if used, for alternative techniques such as automation-assisted or liquid-based cytological samples need to be available and followed. Details are provided at chapter XX. Concerning new tests or modifications of the pap smear test -- or even measuring particulars of different components in a optimal screening policy design -- some further information may be collected than the simple screening process information (see section on Evaluation concerning some of the designs and requirements).  Protocols must be available to handle leaking samples or broken slides and to manage samples where the woman’s details are inadequate or differ on the slide / vial and request forms. 

All conventional smears and one slide from all liquid based cytology samples should be kept for a minimum of ten years.  If more than one slide has been prepared from a liquid based sample for diagnostic purposes, each slide should be stored for the ten year period. 

The laboratory environment and the staff training are very important of high quality screening. Details are provided at chapter XX.   Concerning use of alternative technologies, there should always be at least one member of staff who is fully trained in device operation available in the laboratory during each working day. Training should be undertaken according to company specifications. The company should provide a full on-site training programme and a comprehensive operator manual and maintenance schedule that should be incorporated into the laboratory standard operating procedures.  The company should certify satisfactory completion of device operator training.  

The cytological result must be classified according to a standard accepted classification. Different national classifications are used in Europe in addition to the  American Bethesda system. Tables of conversion are reported in chapter XX.  This result must be registered on the screening information system. 

In European countries results are reported to women in different ways. In many cases the woman returns to the smear taker, in others a letter is sent, frequently it is intended that no new corresponds to a normal result. 

A number of studies (references) found a relevant proportion of invasive cancers to be arisen in women with abnormal cytology not adequately followed up. Therefore clear operational advise (e.g. repeat at standard interval, repeat at shorter interval, refer for colposcopy) must be provided to women, especially if any action different from repeat at standard interval is needed. In order to allow monitoring it is essential that also the operational recommendation is registered on the screening information system. Frequently women are contacted directly or by telephone if colposcopy is needed. In any case communication skills are needed in order to reduce anxiety. Providing reference centres and possibly pre-fixed changeable appointments for colposcopy is expected to increase attendance. In any case a fail-safe system to identify women not having attended advised colposcopies and remind them.

Colposcopy and treatment
Trained colposcopists are essential.  Screening will not be efficient if abnormal smears are not followed by a good evaluation of cervical lesions and appropriate treatment if needs be. In order to avoid loss of follow-up, women should have access to colposcopy without delay. For high-grade lesions, this delay should not be more than 6-8 weeks.  It is no longer acceptable that cervical lesions be treated without a previous colposcopy and a histological assessment. The clinic facilities should protect the woman’s dignity, and women should be given time to discuss their care prior to, and following the colposcopy examination, and/or treatment; including social support. There should be suitable access also for those with disabilities. 

The minimum data recommended in Chapters X-X should be recorded at the colposcopic examination, as well on the further diagnostic confirmation. The cytology result should be available to the colposcopist prior to commencing the colposcopic examination. Accuracy of colposcopic diagnosis should also be possible to be verified. 

It is again essential that colposcopy results and need for further actions (follow-up, treatment) are clearly reported to women. Again, a fail safe system to remind women not treated despite a recommendation is an essential component of an organised cervical screening programme.

 Performed colposcopies (date and patient’s identification), histological results and recommended actions and treatment performed should be recorded on the screening onformation system. This is essential in order to produce the monitoring parmeters described below. 

2.3.3  Severity of the screen-detected pre-cancerous lesions and stage of cancers 

The essential aspects of the natural history of the disease by severity of the pre-cancerous lesions has already been described in  section 2.2.1. In the screening and confirmational process, there is an association between increasing severity of CIN and lesion size. For example, the accuracy of colposcopic diagnosis during the process itself among women with proven ‘high grade’ CIN relate to lesion size. While it has been noted that there is considerable subjectivity and inter-observer variability by expert pathologists in the grading or diagnosis of CIN1 and CIN2 lesions, this is usually less so for CIN3 lesions. 

Cervical cancer screening is a unique possibility in the sense that one can prevent induction of cancers by treating their pre-cursor lesions. This is not known for any other cancer type in the same magnitude of effect. In the well-screened populations one rarely diagnoses cancers, even though the proportions of women with a pre-cancerous phase diagnosed may be several magnitudes higher. Active screening may also bring a cancer case to be diagnosed earlier than without screening. This may decrease the death rate, even though not decrease but rather tends to increase the incidence. Due to differential regression/progression probabilities of the various pre-cancerous lesions by their severity, as well as the potential impact to survival in a cancer was detected in an early stage, one needs to have picture over the whole range of the findings. Section on monitoring includes the details in which the programme need to be able to record on these endpoints. 

2.3.4  Diagnosis and treatment of screen-detected lesions and cancers 

Diagnosis of the screen-detected findings as well as the management (treatments and their follow-up activity) of the screen-detected lesions and cancers are usually done in the routine health care system. Considering quality and impacts of the programme, data collection, information links and a continuous evaluation of the activity are needed. It is crucial to follow that the women comply and that the treatments are adequate. 

2.4 Information systems and registration 
2.4.1  Proposed Information system for screening programmes

A population-based information system is the basic building block of organised screening programmes.  Such information systems must be capable of supporting a diversity of goals and objectives (see below) including individual information retrieval and sophisticated aggregate and comparative data analyses.  

The range of goals and objectives to which information systems can contribute attest to their importance in assisting screening programmes to achieve positive health outcomes.   Information systems for screening programmes should be designed to:


a)  identify the target population; 

b)  identify the individual women in the target population; 

c)  permit the individual women in the target population to be sent letters to: 

i)   remind her to attend for screening once she reaches the recommended age; 

ii)  remind her to re-attend for screening at the recommended intervals; 

d) identify those attended, their screening findings; and identify those with recommendation for further activity; 

e)  monitor that action has been taken following the discovery of an abnormality; and collect information on the further investigations and management; 

f)  provide long-term follow-up for patients who have received treatment following the diagnosis of disease; 

g) identify cancers and deaths in the whole (target) population; 

h)  permit linkage of individual screens and cancers and pre-cancerous lesions at the individual level for systematic quality assurance purposes and feed-back to diagnostics and clinical fields; 

j)  permit evaluation and monitoring of the whole programme. 

Development of information systems will be facilitated by the introduction of permanent individual health care identifiers. A unique personal identifier should be used such as national register of social security number if available to avoid person-mismatching.  However, establishment of data bases to support screening programmes need not be dependent upon unique individual identifiers and should not be delayed where such identifiers are not yet in use. 

Goals and objectives of information systems

The goals of an information system are: 

•  basis of general design;

•  to enrol the at risk population; For a screening programme it is essential that the data base incorporate data on the entire target population. 

•  to maintain information; Information on the screening history of each woman must be maintained on the data base;  in addition,  information must be organised and the data elements defined to facilitate analysis and planning. 

•  to provide follow-up; The information system must support communication with individuals concerning test results, the need for screening, re-screening or medical follow-up. 

•  to support quality assurance; Design of the information system must incorporate the capacity for qualitative assessment of the programme as a whole. 

•  to track utilisation; A critical measure of the value of the programme's information system will be its utility to follow patterns of use to determine levels of utilization. 

•  to monitor compliance. Compliance with recommended screening and appropriate follow-up must be monitored by the information system to assist in evaluating the success of the overall programme.

•  to evaluate effectiveness. Evaluation of effectiveness assumes data on population, screening history, cancer incidence and cancer mortality. 

Information systems relate also to the biological materials storage and repositories; such as archived smear samples, archived tissue samples from women attended for confirmational investigations, or cancer tissue blocks. The principal use of the repositories by the screening programmes are in the quality assurance activity such as re-readings or audits. These infrastructures and materials may be valuable also for some other scientific studies on the diagnostics, risk factors and prevention of cancers. Concerning the latter uses there are specific ethical and other research considerations, that are not handled in detail in this guideline. 

The information system developed to support the screening programme must be designed to meet the following objectives:

•  to locate the unscreened and underscreened; 

•  to provide data to aid programmes to reach special targeted groups such as elderly women;

•  to record detected abnormalities;

•  to assist in follow-up and treatment;

•  to assist in follow-up communications to the target population;

•  to support a schedule of testing;

•  to evaluate compliance;

•  to define high risk groups for more intensive screening and/or follow-up; 

•  to facilitate evaluation and planning; 

•  to determine the cost-effectiveness of the screening programme.

Information system design

Information system design should not be regarded as simply a technical exercise involving systems experts but must incorporate the views and data requirements of all groups involved in the programme.  In other words, wide-ranging consultation and participatory planning is essential.  Without appropriate interaction on system design, opportunities may be overlooked to structure systems in ways which can serve ongoing programme needs.  For example, data concerning screening facilities (location, hours, wheelchair accessibility) might be identified as necessary by consumer advocates.

Participatory systems planning and development should include all stakeholders in the success of a screening programme.  The process of developing an information system should be sensitive to the needs of diverse interest groups.  Among the groups which should be included are:

•  government  including representation from public health units, women's health agencies, health promotion agencies; statistics and cancer registries of that country 

•  consumers-  including representatives of women's networks,  women's health groups, and all minority groups (ethnic minorities, the disabled);

•  professional colleges and associations;

•  the relevant non-governmental organisation and the NCD control committee;

•  the research communities - including epidemiologists and academic researchers in health care and public policy.

Policy issues and data use

Policy makers should understand the need for the information system.  In brief the system is justified because it enables the programme to be run on a daily basis, permits its performance to be assessed and enables any necessary improvements to be made; while the system can be used for evaluation and other scientific purposes, i.e., in research.  The uses to which data are put are of just as much concern as is the design of the systems from which information is derived. A central concern of custodians of health care data bases is the question of access to information and the protection of individual privacy.  Extensive consultation is necessary to ensure that personal privacy is protected, and that appropriate protocols are developed for the use of linked and aggregated data.  In addition, other policy issues will arise that will require similar consultation and review.

Components of information systems

Information systems developed in support of health programmes usually contain a number of common elements and frequently include: the target population file, a registration file, data linkage capabilities (e.g. for linkage to cancer registries, vital statistics systems), and mechanisms for monitoring and evaluation.  Despite the likelihood of a substantial commonality of data elements when similar programmes are developed in different jurisdictions, opportunities to improve programme evaluation and delivery may be lost if efforts are not made to co-ordinate data definitions and standards. 

To obtain maximum benefit from the introduction of a screening programme, it is important that common definition of data elements be achieved,  through appropriate consultation.

2.4.2  Registration of the screening programme 

Information need to be collected on an individual level on those women who have been invited and screened; if feasible, include also on those in the target population who were not invited. Registration of the whole programme need to be done centrally. The minimum data on the files on those invited are the personal identifier and the time and place of invitation. Socio-demographic information of those invited may also be included. If the programme is using a randomised design public health policy evaluation (for example in implementing new screening technology in its routine use), status on the individuals in various randomisation groups need to be included. 

Screening visit files need to include the personal identifier, linkage to invitational record, screening attendance including time and place, anamnestic information, sample taking and sample quality, analysing laboratory, screening method, screening results, i.e., morphology and recommendation; confirmational investigations including registration of colposcopies performed, histologically confirmed findings detailing the severity of the pre-cursor and stage and histology of the invasive disease, and information on treatments; in such a detail that e.g. the monitoring tables can be published routinely and other recommended data collection tasks in this guideline can be fulfilled. As the screening units and various others actors in the field also needs the information for running their own activity (e.g. to consult between cytology and histology, to give feed-back to the sample-taking, to report on the activity of the unit or laboratory to the screening provider) it is recommended that these data are collected in the field by the screening units or laboratories, and stored and data quality controlled by a centralised registration unit of the national programme. 

On the other hand it is necessary to avoid active collection of any information for which no use is planned. To increase the workload of the screening personnel without a feedback on the use of data collected would produce more and more incomplete and unreliable information. 

There also need to be a possibility to link the information on invitations to the subsequent screening visit information and to the cancer registry and cause-of-death information. 

2.4.3  Data collection of opportunistic smears 

Opportunistic screening, by definition, is the practice of taking smears whenever the opportunity arises, e.g. from women visiting a physician’s office for any other purpose or turning up spontaneously being encouraged by the media or as part of any screening “campaign”. Usually, this practice is not monitored because the data on smears are not available and registered as a part of the screening history. As this opportunistic screening exist in most of the countries even when it is discouraged, it may be interesting to collect data on these smears e.g. to limit side effects. You must obtain full collaboration of all cytology laboratories in the area. They are smear evaluators, they have all information on the screened women and the smear takers. Each laboratory should transmit in an uniform computerised data on each smear performed in the catchment area. The ethical permissions are also required. 

Identification of the patient can be done with unique identifiers, or if those are not available using full name, date and place of birth, and address. As most of the laboratories evaluating opportunistic smears are private ones with financial constraints, the software needed to transfer data should be financed by the organised programme-monitoring center. This data collection can be added to the one concerning organised smears and build the screening register where all smears of each specific woman should be linked. Monitoring of smear intensity can then be performed from the register-based sources, as well as of number of excess smears. Linking this register with biopsy specimen register and cancer register will allow evaluation of cyto-histology correlation and identification of interval cases. Registration of all smears will also allow monitoring of follow-up outcomes after abnormal cytology and fail safe measures. Quality assurance becomes possible and cytopathologists will be very interested in the outcomes after their smears. 

If a register on the opportunistic smears is not available, information on the opportunistic screening can be collected for monitoring purposes from the female population using questionnaire surveys. When diagnosing a cancer case, information on previous smears, including opportunistic ones, may be checked in the hospitals. Re-readings of these earlier smears can be performed at this phase to give feed-back on potential false-negative result. If there is no register-based source the completeness of such activity is not guaranteed.  

2.4.4  Registration of cervical cancers 
Validated cancer registry data files are recommended (see ENCR documents). If cancer registry does not exist in the screening area, efforts should be made to collect similar information from pathology and hospitals files. Cancer registry information should include at minimum the personal identifier, primary site, date and place of diagnosis, histology and stage. CIN3 as well as the micro-invasive carcinomas (FIGO stage Ia) should be recorded separately. Cancer registry files are recommended to be linked also with the causes-of-death files. This improves the information both in the incidence and cause-of-death-files, and also enables calculation of incidence-based refined mortality rates. 

2.4.5  Current legal aspects of data registration in the context of organised cervical cancer screening 
Confidentiality of information on health status is a fundamental individual right. However, it is the community that organises screening for healthy participants and it has the duty to demonstrate and optimise health benefits and to minimise negative effects and unnecessary cost. As a consequence of the directive 95/46/EC of 24 October 1995 of the European Parliament and of the Council on the protection of natural persons with regard to the processing of personal data and on free movement of such data privacy protection legislation were adapted in the member states of the European Union.

In principle, registration of medical personal data without informed consent of the data subject concerned is prohibited.  However, national legislation can provide derogations that allow processing of such data by health professionals subject to professional secrecy in the framework of preventive or curative care to patients, management of health services and scientific research. Obligatory information of the data subject is required when personal data are transmitted to a third party. This obligation can be exempted when this information should involve disproportionate efforts. National privacy legislation should be verified if derogation of the obligation of informed consent is foreseen in the framework of cancer registration. 

The ENCR [2002] has studied the consequences of this European Directive on the registration of newly diagnosed cancer cases and has worked out guidelines. These guidelines should be considered as valid for collection, processing, storage and release of data on population screening for cancer.  The term "population screening" should be reserved here to organised activities, aimed at a large part of the population and at the improvement of health, and carried out on commission of authorities competent for public health. The expected effect (the improvement of the quality of life, the reduction of the risk of illness and premature death) has to be based on scientific evidence and has to be monitored by way of pertinent epidemiological indicators.  Adherence to this strict definition of population screening should create a sufficient ground that make registration of screening a legally acceptable derogation as foreseen in the European directive.  If required individual member states should create, specific legal basis for cancer screening registration. 

Auditing of the achievement of the objectives should be considered as an ethical requirement that distinguishes "population screening" from opportunistic screening on the individual initiative of a patient or her physician.

Screening registration should be in complete respect of current legislation and ethical rules. Completeness, accurateness and reliability of data collection and processing are important quality issues. 

Conclusion on information systems
As part of the process of consultation needed to set up information systems for cervical cancer screening, a range of information management issues will have to be addressed. It is anticipated that the consultative policy and planning process advocated will provide the mechanism for addressing them.

Implementation of well-designed and monitored information systems can enhance the benefits of an organized nation-wide screening programme.  They can help to ensure quality control by linking testing and treatment with outcomes, increase efficiency, identify under-screening of some risk groups (e.g. elderly women), support programme evaluation, and help in answering research questions. These and other results can be fed back to yield further programme improvement. 

2.5  Monitoring and evaluation of the screening programme 
2.5.1  Evaluation of the effectiveness of screening 

Any health services activity should be subjected to evaluation and monitoring. There is no general agreement at the level of a specific activity, what is the conclusive method of evaluation. In the evaluation and monitoring of screening for cancer, the design of a programme can not be separated from the analysis. The programme should be designed in such a way that it can be evaluated. This simple principle will be illuminated by the programmes for cervical cancer in Finland. For the terms used in this section see a general glossary appended. 

The screening programme has three levels of hierarchy from the point of view of evaluation: infrastructure, process, and outcome. Infrastructure consists of the administrative setting of the programme and resources for screening, diagnosis, and treatment. Process describes the actions taken within the screening programme. Outcome is related to the objective – the average health status of the target population. Infrastructure can be evaluated by process or outcome indicators, and process can be evaluated by outcome indicators.

A screening programme for cervical cancer requires appropriate availability of laboratories with equipment, cyto-technicians and cytologists and treatment facilities. The process of screening is described in terms of numbers of women in the target population, women attending the screening, number of positive tests, or number of confirmed cervix cancers subjected to operation. The process indicators of yield compare the proportion of early disease with a clinical series and even the proportion of survivors among the screen-detected patients with the survivors among clinically detected patients.

The purpose of screening is to reduce the mortality from the cancer subjected to screening. Therefore, the primary indicator of effect is the observed mortality compared with the expected, assuming no screening. For cervical cancer, the pre-invasive disease is detected by screening and therefore reduction in incidence of invasive cancer is also a valid indicator of effectiveness. Other outcomes are related to benefits, different from cancer mortality and morbidity, and to harms of screening. 

The disadvantages of cancer screening are in general the following QUOTE "" 
: anxiety and sometimes morbidity and unnecessary medical intervention for those with false positive results; complications, inconvenience and costs incurred during investigations and treatment; diversion of scarce resources to screening programmes longer morbidity for cases whose prognosis is unaltered; over-treatment of questionable abnormalities; false reassurance that can result in delayed presentation or investigation of symptoms for persons with false-negative test results; adverse effect of labelling because of early diagnosis. Also such outcomes need to be involved in the overall evaluation of a screening programme. 
Process evaluation 

Process or intermediate indicators are also used in the evaluation of screening. They are applicable if there is proof of effect in terms of reduction in mortality and incidence, and evidence of a relationship between the intermediate indicators and the outcome indicator. Most process indicators are the results of the screening examinations, such as the numbers or proportions of early or pre-invasive cancers detected at screening or the proportion which such cases comprise of all cancers. Short term follow-up may permit estimates of the validity i.e. sensitivity and specificity of the screening test.

An effective programme will show a favourable change in the process measures. To be effective the screening programme for cervix cancer must cover the target population and identify pre-clinical cancer to an acceptable level and there must be a more favourable distribution in the clinical stages of the cancers than for the clinical series. An evaluation of the effect of a screening programme based on process indicators has severe limitations as ineffective programmes may show favourable changes in process indicators.

Realising that evaluation is causal research may be helpful. The cause may be introducing a programme, providing a test., or applying a test. Different interventions lead to different types of evaluation called programme or test evaluation. The design follows the principles of causal research.

Because of the inability of a process indicator to distinguish between effective and ineffective screening programmes, evaluation should be carried out in terms of outcome indicators. For a severe chronic disease the preferred indicator is mortality. However, screening programmes also affect morbidity of the population and, more broadly, the quality of life. Even though not commonplace, such indicators should be taken into account, and they should to be taken into account with process indicators of the programme. For example, fertility may be maintained after a positive Pap test and breast-conserving surgery may be applied after a positive mammogram. Such procedures may reduce physical invalidity and adverse mental effects, and thereby improve the quality of life. The process measures, i.e. number or proportion of conizations or breast-conserving surgery out of all surgery, are invalid indicators of the effect on mortality/morbidity. They may be valid indicators of the effects related to harms and benefits of screening, however. 

To reduce cancer mortality or morbidity is a necessary but not a sufficient condition to run a screening programme. A balance of screening advantages and disadvantages should guide the overall evaluation. The decision either to offer to the population the screening, or to participate, should be based on this balance. 

Proper evaluation of mortality and morbidity involves a comparison of the target and control population of all disease distribution in terms of population-based rates.

Non-experimental outcome evaluation 

A randomised preventive trial is the preferred means of evaluating a screening programme. Unfortunately, there are very few examples of such experimental evaluation. Epidemiological cohort studies are also rare, and only relatively recently, the case-control approach has been proposed as a method of evaluating screening programmes (Berrino et al. 1984, Clarke and Anderson 1979). Instead, most data on the effectiveness of screening programmes stem from time trends of and geographical differences between populations subjected to screening of variable intensity.

It is often emphasised that distinction is to be made between screening as a research exercise and as a public health policy. From the point of view of evaluation, it may be more valid to distinguish between the effectiveness of the test alone and of the programme, i.e. the health service activity. Below it is demonstrated that both research exercises and public health policy should be evaluated by means of a randomised preventive trial.

If the effect of screening is large, it may be evident in population rates of disease. Perhaps the most convincing evidence for the effectiveness of organised screening programmes (Hakama 1982, Läärä et al. 1987) stems from the comparison of trends and differentials in incidence with the screening activities in the Nordic countries (Hakulinen et al. 1986, Engeland et al. 1993). Only Norway had not started an organised screening programme by the 1990s and the reduction in incidence there was much smaller than in the other countries. Denmark was partly covered by an organised programme and the reduction in incidence was largest in areas with organised programme within Denmark (Lynge et al. 1989). Spontaneous Pap smears were common in all the Nordic countries (Hakama 1982) and smears taken within the organised programmes were, in fact, fewer than the spontaneous ones except in Iceland. However, the decrease in the incidence of cervical cancer seems to have been proportional to the intensity of the organised screening programme (Hakama 1982). Also direct comparison of the organised smears and the spontaneous ones within Finland in a case-control design confirmed the difference in the effect (Nieminen et al. 1999). 

Cohort studies involve a follow-up comparison between the target population or the population screened and the control population. A cohort study assumes that individuals in the target and control populations can be identified. Follow-up involves linkage of the screening data with data on subsequent disease. Linkage is usually based on the official death register, the population register, or the disease register. The results of a cohort study are given in terms of absolute rates and relative risks.

The most important characteristics of an organised screening programme is the personal invitation. From the point of view of research, i.e. evaluation of the effectiveness of screening, this invitation defines the population to be screened. The invitees can then be divided into screenees and non-responders, but the reduction in risk should be evaluated in the total target population of invitees, and compared with the risk in the invitees before screening, or with an independent, apparently similar, non-screened population.

One of the first indications of the magnitude of the effect of screening for cervical cancer in the Nordic countries was provided by a cohort study (Hakama and Räsänen-Virtanen 1976). Based on the first 80 000 women screened twice it was found that the risk of invasive cervical cancer was 0.2 after a negative smear, and the risk among non-attenders was 1.6, in terms of unit risk of reference i.e. the overall Finnish incidence in years preceding the start of the programme. If this was combined with the prevalence of attendance, it could be projected that the ultimate risk after full operation of the programme would be 0.4, in terms of unit risk before the screening programme, among the total Finnish target population. In general terms, the effectiveness of the screening test applied was 80 per cent (100 x (1.0 – 0.2)), indicating the result of outcome evaluation of the test in the broad sense. The effectiveness of the public health service was 60 per cent, indicating the result of outcome evaluation of the programme.

Experimental evaluation 

The effect of screening on the risk of invasive cervical cancer is large. Many routine health services activities have only small effects at a public health level and one cannot presume that these effects will be demonstrable by a crude design or analysis. Instead, public health policy should be designed in such a way that small effects can be identified with reasonable accuracy. Screening with new test will, at best, have much smaller effect on incidence than was the effect of screening with pap-smear compared to no screening.

There has been pressure to renew the cytology based screening by a more modern test. The most immediate options for the traditional pap-smear are based on automation i.e. use of computer technology, liquid-based cytology, and etiology based screening with HPV-test. In a developing country visual inspection with modifications (VIA) may be a low technology option. More remote in the future is control of cervical cancer by vaccination. Also the organised screening programme in Finland is subjected to such a renew. 

The new technology will either insinuate spontaneously into the screening practice, it may be evaluated after the new test was run for some time by the non-experimental means of case-control and cohort studies. Or the new test can be evaluated by a specifically designed evaluation scheme. The most powerful and valid is the randomised screening trial. 

The organised screening programme that is run as a public health policy can provide the background for an experimental evaluation when the new test is first applied and evidence on the success or the effectiveness of new technology is inconclusive. The evaluation assumes a control population that was offered the traditional screening. When the new test is introduced, resources are not available to cover the total target population immediately. Therefore, the limited resources available can be used to apply the new screening test to a randomly allocated sample of the population, not a self-selected or haphazardly selected fraction of the population. As long as the new technology only covers a small proportion of the population, it is ethically acceptable to carry out a randomised trial because the new test is withheld from nobody and the trial gives an a priori equal chance to those in the target population to benefit from the test and to avoid any adverse effects of the test. For those who will be subjected to the public health services in the future, it will provide the most reliable basis for accepting or not the new technology within the public health policy. 

There is much comparability between randomising the screening programme and randomising the clinical trial. The errors and limitations in the non-experimental evaluation of a screening test are the same as in a clinical trial. The timing of the trial is also the same: the experiment should be started at the same time as the new test becomes available. As soon as the new screening practice becomes widespread, it is practically and often ethically impossible to withhold the service from any members of the population.

Finland offers excellent means of evaluation any new technology as the population is covered with the organised programme with personal invitation as an essential element. The new technologies most immediately available are those based on automation and on HPV-testing. The design for evaluation of the effectiveness of this new technology follows the experimental design described above. The 2:1 randomised, prospective (still ongoing) trial is carried out as a part of the national screening programme for cervical cancer (Nieminen et al. 2003). Drawing invitations from the national population registry, a large number of women (250,000), aged 30–60 (25–65 in some municipalities) were invited to attend the organised mass screening since 1999. The women were individually randomised into 2 arms to have their smear analysed either conventionally (2/3) or with the automation-assisted method (1/3). The randomisation was done by the national authorities and it was based on random allocation of the personal identification number issued to every resident in Finland. 

This randomised study on primary screening with arms subjected to independent assessment of test performance allows the results to be expressed as detection rates and not only as relative sensitivities. Results available so far showed that the design was feasible and acceptable. The first results on performance indicators confirm the need of a design allowing identification even of rather small effects. Performance of the test is not, however, sufficient evidence for effectiveness of the new screening techniques. The design allows an evaluation of the screening methods in terms of reduction in incidence and in mortality of cervical cancer. As the number of women in the target population is large, it is possible to include other competing technologies to a multi-arm randomised design. Numbers large in and comparable between the arms allows valid evaluation even on small effects. 

Randomised trials are recommended also in order to evaluate some organisational aspects of screening (e.g., different invitations or age groups, effective tools for improving equity) and quality assurance (colposcopy referral and detection rates with different referral and follow-up policies). 

2.5.2  Monitoring 

Cervical screening is a complex process in which different co-ordinated steps must be performed and intermediate operational tasks need to be reached in order to obtain the desired final outcomes. Monitoring is the process of ongoing evaluation to determine the quality of these steps and whether a programme is achieving these intermediate objectives. For this purpose “process measures” are used. Of themselves these process measures are not indicators of the success of the programme. Rather they indicate whether or not the programme is on the route to ultimate success as, unless they are achieved, the programme is unlikely to be successful. 

Monitoring provides early feed-back in order to timely react and to make the needed changes. Therefore monitoring should be an ongoing activity, carried out as an integral part of the programme. This is however needed, independently of the fact that screening tests are done on women’s initiative or after an active invitation. 

In order to allow effective governance  there is a need to describe the situation at the population level, therefore including both the activity resulting from a formally organised programme and “spontaneous” (“opportunistic”) activity.  This is particularly true for cervical screening, as in many European countries “opportunistic” activity is widespread. On the other hand difficulties in obtaining data from opportunistic activity can be expected, especially when a large number of subjects (laboratories, gynaecologists) are involved in such opportunistic activity.  

The final objective of cervical screening is reducing incidence and mortality from cervical cancer, with the lowest burden and adverse effects for women (human costs) and at the lowest economic cost. For reaching these final objectives the following conditions are needed:

1) Women must be screened and this must occur at the planned intervals (3 of 5 years are recommended in Europe). This is an obvious requirement in order to have an impact at the population level. Even a screening programme well conducted under every other aspect and intrinsically effective will provide benefits only to the population actually screened and its effects will be the more diluted the smaller this population is. In many situations not having been screened proved to be the cause for the great majority of invasive cervical cancers. Screening at too long intervals will reduce protection. Screening at too short intervals will increase costs and the probability of adverse effects with small advantage in terms of protection.

2) The screening test must be valid (sensitive and specific). For any screening to be effective, it is essential both that diagnosis is earlier and that treatment carried out at such stage is more effective (and possibly less invasive) than that done at symptom appearance. Potentially, both requirements can be reached, in large measure, in a cervical screening programme: the great majority of cases which would become invasive cancers, can be detected as pre-invasive lesions and can be effectively treated. Given screening intervals, the actual diagnostic lead-time depends on  the test sensitivity obtained on the field. On the other hand, low specificity will result in a high number of women having repeat cytology or colposcopy performed and, potentially, receiving useless treatments, therefore in high human and economic costs.

3) Diagnostic work-up and treatment must be adequate. It is above all essential that diagnostic work-up and treatment are carried out when needed (an earlier diagnosis by itself, without intervention, will obviously not change the natural history of the case) and they must be of good quality. The absence of adequate follow-up and treatment has proved to be one of the most frequent reasons for failure of screening programmes. On the other hand, there is a real risk of over-treatment, and in particular of unnecessary radical interventions, which must definitively to be avoided.

Above these conditions, women’s satisfaction must be pursued. Accessibility and acceptability of screening services, quality and timeliness of result communication etc. are not only means of improving participation to screening and to diagnostic assessment and treatment when needed but have a value as themselves in terms of burden on women.  

The above-illustrated conditions depend, in their turn, on others. The proportion of women screened, for instance, also depends on the proportion of women actually subjected to active invitation and on the compliance with such invitations. In its turn, the latter depends, among other factors, on the proportion of undelivered invitations (i.e. on the quality of invitation lists). The fact that diagnostic work-up and treatment are done when needed also depends on effective communication of results.

The number of such intermediate targets and of the parameters that can be collected in order to monitor them is potentially very large. We tried to propose some essential ones, more directly describing if the main conditions for success described above are reached. Supplementary information can be collected in the starting phases or in order to explain the reasons for abnormalities observed by monitoring.

In any case, as stated above, the present chapter deals with parameters describing the results, although intermediate, of screening activity. Another approach to describing quality is providing “best practice” rules in terms of structure or procedures and verifying if they are actually followed. The chapter on accreditation deals with this approach.

The content of this chapter partly overlaps with the description of quality assurance procedures for specific screening steps. Monitoring is only part of quality assurance procedures. On one hand some of the parameters and tables described here can be applied to single structures (taking into account problems deriving from small size and therefore random variation). For example specificity or Positive Predictive Value can be computed by laboratory that reported the smear or even by screener. On the other hand it must be kept in mind that, in order to provide correct measures, data need to be collected at a population level. For example PPV can be correctly computed only when considering all biopsies related to the studied cytological tests, including those interpreted in different units. The relevance of this problem depends on local conditions. 

The present European situation is of different monitoring systems implemented at a national or regional level and of a lack of monitoring from many areas. This prevents or makes difficult comparisons between different European areas and member states. One of the purposes of the present guidelines is providing standardisation of the parameters collected and of the method in which they are computed. For this purpose standard tables of aggregated data to be periodically produced and performance parameters, most of which can be computed from such tables,  are proposed.  

Another problem in comparability relates to the variability in the organisation of screening and in screening practice (e.g., the protocols of  management of abnormal smears). This can result in obvious differences in parameter values. For this reasons it is also suggested to collect additional data not directly needed to compute the proposed parameters but useful as “co-variables” to interpret the parameter values.

As monitoring needd be a continuous, on-going activity, it should be based on routinely active, population-based and comprehensive information systems. One of  the main purposes of the screening information system is indeed providing data for monitoring. Therefore it should be designed in order to provide the needed data. Chapter 2.4 deals with this aspect (Note: Check consistency between sub-chapters. Problems with current systems: data on recommended actions, data on colposcopies, data on opportunistic activity).  Such information and registrations systems are active in different European areas, although with different features, while they are completely lacking in other areas. In absence of population-based information systems specific surveys may provide some of the needed information.

TABLES

The following tables are hierarchical, in that women included in each table must in general represent a sub-population of women included in the previous ones (e.g. women referred for colposcopy should be also included as screened women, women actually having colposcopy among those referred for it and women with an histologically confirmed CIN among  those having had colposcopy). This allows using previous tables as denominators for the following tables in order to correctly compute the performance parameters listed in the next section.

Target Population 
Definition of the target population

	Area
	

	Month and year activity started
	

	Age of start of  invitation
	

	Age of end of invitation
	

	What is the recommended interval between negative tests?
	

	Groups excluded (e.g. hysterectomised)       
	


Table 1

Number of women in the target population and their previous screening (at  __/__/______ ) 

	AGE GROUP
	N. RESIDENT WOMEN (a)
	N. ELIGIBLE WOMEN (b)
	Not screened in previous 3 (5) years, includes unknown 
	Screened in previous 3 (5) years

	
	
	
	
	Within organised programme 
	Outside organised programme

	20-24
	
	
	
	
	

	25-34
	
	
	
	
	

	35-44
	
	
	
	
	

	45-54
	
	
	
	
	

	55-64
	
	
	
	
	

	>64
	
	
	
	
	


(a) The whole female population included in the screening  programme age range and resident in the programme area.

(b) As (a) but groups excluded from screening (e.g., hysterectomised) also excluded here. To be filled if possible. 

Women screened in previous 3 (or 5 according to the locally recommended interval) years include those resident at the above specified date and  known to have had at least one Pap-test in the previous 3 (5) years. Unscreened data include the complement to the total resident women. 

It is presumed that the number screened within the organised programme can be obtained from the programme database. The source of data for women screened outside the programme must be specified.

	Source of data for women screened outside the organised programme
	

	a) Individual linkage (personal identification available) with computerised database(s)                 (
	Specify database(s)

	
	

	
	

	
	

	b) Individual linkage (personal identification available) with manual database(s)                                        (
	Specify database(s)

	
	

	
	

	
	

	c) Personal interviews                        (
	Describe interviewed women (census or sample and in such a case No and features)



	d) Other                                            (
	Describe



	e) No data available                           (
	

	

	Cases that, if screened, would be registered

(e.g. if smear interpreted in given Pathology Services)
	Cases that, it screened, would not be registered (e.g. if smears interpreted in private laboratories)

	
	

	
	

	
	


Compliance  to Invitation 

	Does the programme invite
	a ( Every woman, independently of Pap-test history (not considering exclusion due to other causes, e.g.. hysterectomy)

b ( Only the women who hadn’t the test within the recommended screening interval (three years).

c ( Every woman except those who  had a recent Pap test (within six months or one year) 

d ( Other (specify)________________________________________



	Does the invitation include
	a ( a pre-fixed modifiable appointment

b ( an invitation to get in touch with the programme to arrange one

c ( Other (specify)________________________________________ 



	Are non-compliers  reminded
	(YES       (NO


Table 2  No of women from the target population invited and No of women screened among them 

	age range
	number of women invited 
	number of women screened among invited

	20-24
	
	

	25-29
	
	

	30-34
	
	

	35-39
	
	

	40-44
	
	

	45-49
	
	

	50-54
	
	

	55-59
	
	

	60-64
	
	

	65+
	
	

	TOT 
	
	


(a) include invited women who had at least one cervical cytology after the invitation and within the date stated below (if not otherwise specified) 

	Period of invitation considered
	From 1 January of given year

To   31 December of same year

	Testing period considered. 
	From invitation up to  30 June of next year 


Number of screened women

Table 3 Number of screened women
Considered period  from __/__/______  to __/__/______

	age range
	1° screening
	following Screenings
	total

	20-24
	
	
	

	25-29
	
	
	

	30-34
	
	
	

	35-39
	
	
	

	40-44
	
	
	

	45-49
	
	
	

	50-54
	
	
	

	55-59
	
	
	

	60-64
	
	
	

	65+
	
	
	

	TOT 
	
	
	


Include all women who had at least one screening test in the considered period.

Include in the “following screenings” column only the women who had at least a test more than two years before the date of the current test (at least one test done, not only invitation). Otherwise include them in the ‘1° screening’ column (also uncertain cases). Use the same definition in all the following tables. 

Do data include:

a ( All women in the target population who underwent at least one test during the  stated  interval, independently of  having been invited

b ( Only the women who underwent a test further to invitation 

c ( Other (specify)________________________________________ 

If data do not include all women an estimate of the number of women screened but not included should be provided. 

Morphologic result of cytological smears 

Table 4

Report the result of all smears from screened woman. If a woman had repeat tests, include all tests done during the considered period. 

Report one only result per smear, the most severe.

	Cytological Diagnosis 
	age

	
	20-24
	25-29
	30-34
	35-39
	40-44
	45-49
	50-54
	55-59
	60-64
	65+
	Total

	Malignant tumour

cells
	
	
	
	
	
	
	
	
	
	
	

	High grade intraephitelial lesion

(HSIL)
	
	
	
	
	
	
	
	
	
	
	

	Low grade intraepithelial lesion

(LSIL)
	
	
	
	
	
	
	
	
	
	
	

	ASC-H


	
	
	
	
	
	
	
	
	
	
	

	ASC-US


	
	
	
	
	
	
	
	
	
	
	

	Atypical glandular cells of undetermined significance

(AGUS)
	
	
	
	
	
	
	
	
	
	
	

	Negative for intraepithelial lesions
	
	
	
	
	
	
	
	
	
	
	

	Unsatisfactory


	
	
	
	
	
	
	
	
	
	
	

	Total


	
	
	
	
	
	
	
	
	
	
	


If the Bethesda classification is not used results should be convert to it (see xxxxxx)

Operational result of cytological smears 

Cases referred for a cytology repeat according to the local protocol 

	CYTOLOGICAL DIAGNOSIS 


	WOMEN REFERRED FOR REPEAT CYTOLOGY ACCORDING TO PROTOCOL

	
	NO


	YES ALL
	ONLY SOMEONE (SPECIFY)

	Unsatisfactory
	
	
	

	LSIL
	
	
	

	ASC-H
	
	
	

	AGUS
	
	
	

	ASC-US 
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	

	
	
	
	

	
	
	
	


Cases referred for a colposcopy according to the local protocol 
	CYTOLOGICAL DIAGNOSIS 


	WOMEN REFERRED FOR COLPOSCOPY ACCORDING TO PROTOCOL

	
	NO


	YES

ALL
	ONLY SOME

	
	
	
	ONLY  AT REPEATED TEST
	ONLY AFTER HPV TRIAGING
	OTHER CRITERIA

(SPECIFY)

	INVASIVE CANCER
	
	
	
	
	

	HSIL 
	
	
	
	
	

	LSIL 
	
	
	
	
	

	ASC-H
	
	
	
	
	

	AGUS
	
	
	
	
	

	ASC-US 
	
	
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table 5        NUMBER OF WOMEN REFERRED FOR REPEAT CYTOLOGY

Include the women referred for repeat cytology among those screened. Include each women only once. Repeat the table for  women at first screening and women at following screenings (see definition above).
	age
	reason for referral  

	
	UNSATISFACTORY
	LOW GRADE SIL
	ASC-H/

AGUS
	ASC-US
	OTHER (*)
	TOTAL

	20-24
	
	
	
	
	
	

	25-29
	
	
	
	
	
	

	30-34
	
	
	
	
	
	

	35-39
	
	
	
	
	
	

	40-44
	
	
	
	
	
	

	45-49
	
	
	
	
	
	

	50-54
	
	
	
	
	
	

	55-59
	
	
	
	
	
	

	60-64
	
	
	
	
	
	

	65+
	
	
	
	
	
	

	Total
	
	
	
	
	
	


(*)specify - fill one column per reason

Table 6  NUMBER OF WOMEN REFERRED FOR COLPOSCOPY

Include the women referred for colposcopy among those screened. Include referrals arising either from first or from repeat (follow-up) cytology. Include each woman only once. Repeat the table for  women at first screening and women at following screenings (see definition above). 
	age
	reason for referral  

	
	INVASIVE CANCER CYTOLOGY 
	HIGH GRADE SIL 
	LOW GRADE SIL
	ASC-H/

AGUS
	ASC-US


	OTHER (*)


	TOTAL

	20-24
	
	
	
	
	
	
	

	25-29
	
	
	
	
	
	
	

	30-34
	
	
	
	
	
	
	

	35-39
	
	
	
	
	
	
	

	40-44
	
	
	
	
	
	
	

	45-49
	
	
	
	
	
	
	

	50-54
	
	
	
	
	
	
	

	55-59
	
	
	
	
	
	
	

	60-64
	
	
	
	
	
	
	

	65+
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	


(*)specify - fill one column per reason. 

Diagnosis (colposcopy and histology) 

Table 7    COMPLIANCE TO REPEAT CYTOLOGY 

Include screened women (see above) referred for repeat cytology. Repeat the table for  women at first screening and women at following screenings (see definition above). 
	 REASON OF REFERRAL

(CYTOLOGY)


	N. OF REFERRED 

WOMEN
	Interval>= 3 months from recommended term 
	Interval <3 months from recommended term

	
	
	CYTOLOGY  DONE
	CYTOLOGY

NOT DONE
	

	Unsatisfactory
	
	
	
	

	LSIL
	
	
	
	

	ASC-H/AGUS
	
	
	
	

	ASC-US 
	
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	
	

	Total
	
	
	
	


Table 8  COMPLIANCE TO COLPOSCOPY 

Include screened women (see above) referred for colposcopy. Consider as compliers women who underwent a colposcopy after referral and within the date specified below. Repeat the table for  women at first screening and women at following screenings (see definition above). 

Period for colposcopy performance considered: up to __/__/______

	 REASON OF REFERRAL

(CYTOLOGY)


	N.

 REFERRED 

WOMEN
	 COLPOSCOPY  DONE
	NO

COLPOSCOPY

DONE

	
	
	IN REFERENCE CENTRES
	ELSEWHERE
	

	Invasive Cancer
	
	
	
	

	HSIL
	
	
	
	

	LSIL
	
	
	
	

	ASC-H/ AGUS
	
	
	
	

	ASC-US 
	
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	
	

	Total
	
	
	
	


TABLE 9  CYTOLOGY/HISTOLOGY CORRELATION

Consider only woman who underwent a colposcopy. Include only one observation per woman who underwent colposcopy, even if she underwent more than one (or more than one biopsy). Consider the cytological test that caused referral for a colposcopy. Consider the most severe histological finding within a year from the cytology that caused referral. 

Repeat the table for  women at first screening and women at following screenings (see definition above).

	CYTOLOGY
	HISTOLOGY

	
	Invasive

Cancer
	CIN 3
	CIN 2
	AdenoCa in situ
	CIN 1
	Unsatis-factory
	No CIN nor

cancer
	Biopsy not performed
	Total

	Invasive Cancer
	
	
	
	
	
	
	
	
	

	HSIL
	
	
	
	
	
	
	
	
	

	LSIL
	
	
	
	
	
	
	
	
	

	ASC-H/ AGUS
	
	
	
	
	
	
	
	
	

	ASC-US 
	
	
	
	
	
	
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	


(*)specify - fill one line per reason

TABLE 10     WOMEN WITH HISTOLOGICALLY CONFIRMED CIN/INVASIVE CANCER BY AGE GROUP

Include women with histologically confirmed CIN or invasive cancer among those screened. Include only one observation per woman even if she underwent more than one colposcopy (or more than one biopsy).  Consider the most severe histological test  within a year from the cytology that caused referral.

  Repeat the table for  women at first screening and women at following screenings (see definition above).

	AGE
	HISTOLOGICAL DIAGNOSIS
	

	
	Fully

Invasive

Squamous Ca
	Micro

Invasive

Squamous Ca
	Unstaged

Invasive

Squamous Ca 
	Invasive AdenoCa
	Other Invasive Ca
	AdenoCa in situ
	CIN 3
	CIN 2
	CIN1
	TOTAL

	20-24
	
	
	
	
	
	
	
	
	
	

	25-29
	
	
	
	
	
	
	
	
	
	

	30-34
	
	
	
	
	
	
	
	
	
	

	35-39
	
	
	
	
	
	
	
	
	
	

	40-44
	
	
	
	
	
	
	
	
	
	

	45-49
	
	
	
	
	
	
	
	
	
	

	50-54
	
	
	
	
	
	
	
	
	
	

	55-59
	
	
	
	
	
	
	
	
	
	

	60-64
	
	
	
	
	
	
	
	
	
	

	65+
	
	
	
	
	
	
	
	
	
	

	TOT
	
	
	
	
	
	
	
	
	
	


Treatment 

 Table 11 Treatment performed for CIN/Invasive Cancer
Include  cases included in the previous table (i.e. those deriving from the “screened population” ) 

In any case, some differences from the previous can exist because the histology reported there can be that on the surgical specimen. Include also cases treated without previous biopsy and with negative histology on the surgical specimen. Report the first treatment. 

	 TREATMENT
	 HISTOLOGY

Consider the most severe histology  before treatment.

	
	No Biopsy 

(See and treat)
	CIN1(*)
	CIN2(*)
	CIN3(*)
	Adeno ca in situ
	Invasive Cancer
	TOTAL

	Laser  Vaporisation 
	
	
	
	
	
	
	

	Excision by radio-frequency device (loop, needle,  includes conisation)
	
	
	
	
	
	
	

	Cryotherapy
	
	
	
	
	
	
	

	Cold knife conisation
	
	
	
	
	
	
	

	Leep+Laser
	
	
	
	
	
	
	

	Laser Conisation 
	
	
	
	
	
	
	

	Hysterectomy
	
	
	
	
	
	
	

	Diathermocoagulation
	
	
	
	
	
	
	

	Other: For each treatment not included above fill a line, specifying the treatment.
	
	
	
	
	
	
	

	Not Treated – no treatment recommended (1)
	
	
	
	
	
	
	

	Not Treated – Treatment recommended from <3 months(1)
	
	
	
	
	
	
	

	Not Treated – treatment recommended from >=3 months(1)
	
	
	
	
	
	
	

	Treatment unknown (2)
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	


(1) “no treatment” means that it is known the woman was not treated

(2) treatment unknown” means that it is not know what the woman did (including if treated or not or which treatment was done).

Table 12 Cytological follow-up of women treated for CIN 2/3

Include women treated for CIN2 or CIN 3 or AdenoCa in situ according to the previous table. 

	Treatment performed
	Interval from treatment >=6 months
	Interval from treatment <6 months

	
	Cytology=no SIL
	Cytology= SIL
	Cytology not available
	

	Laser  Vaporisation 
	
	
	
	

	Excision by radio-frequency device (loop, needle,  includes conisation)
	
	
	
	

	Cryotherapy
	
	
	
	

	Cold knife conisation
	
	
	
	

	Leep+Laser
	
	
	
	

	Laser Conisation 
	
	
	
	

	Hysterectomy
	
	
	
	

	Diathermocoagulation
	
	
	
	

	Other: For each treatment not included above fill a line, specifying the treatment.
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


2.5.3  Ascertaining the programme by means of follow-up of cervical cancers in the target population

When there's access to a systematic data collection and registration infrastructure within the cervical cancer screening programme, the monitoring procedures of the programme include follow-up of screening coverage, attendance, and other screening programme parameters based on individual screening invitations and visits records. Calculation of the programme coverage requires linking the information also with the population information.  When the screening data can be linked with the cancer registry, systematic and comprehensive quality assurance and feed-back system exists for the whole cervical cancer screening programme. 

The scope of the feed-back activity basing from the cancer incidence will be to systematically survey any cervical cancer (and possibly CIN3+ interval cases) by screening invitational status - to be able to monitor and also give feed-back if needed e.g. by municipality or other administrative area, if significant numbers of women in the target age groups are left uninvited by a group of municipalities or areas; or if there was a particularly low participation rate among invited. The feed-back information does not consist in the latter case only of reporting of simply e.g. the attendance rate but also relate this information to the level or changes in the cancer incidence. This is supposed to give a realistic picture to the decision-makers on why and how to correct for the current activity. 

This register-based audit can be done also by screen-detected findings. As the development of a pre-cancerous lesion to an invasive disease takes usually much more than one round, it is important to include in the review not only the interval cancers but also those invasive cancers that are diagnosed later on after a negative episode (either in screening or otherwise). In case of new cases diagnosed after a negative screening result, a systematic re-review of the programme smears need to be done, along with a disease-free neighbouring slides serving as negative controls; in collaboration and involvement of the primary screening laboratories. Both blinded and non-blinded re-reviews are recommended to take place involving both the original screening laboratory and an external (e.g. reference) laboratory. Laboratory differences in the false positive rates need also to be compared. These audits are possible not only for the cytology laboratories but also for the histological confirmation and for the adequacy of the treatment. The audits need proper archiving of the sample materials. 

Register-based audit can be done for any screening technologies that are implemented in the programme. This gives an opportunity to rapid feed-back, possible improvements in the diagnostic criteria, and confirmations on the validity of the technology. 

An important element of the register-based diagnostics audit procedure is to follow and monitor the laboratories in long-term, to demonstrate if that QA activity contributed to any additional effectiveness; how the screening performance and validity developed, It is important to verify if the sensitivity improved without loosing a good level of specificity; and that there was no increase in over-diagnosis of the pre-cancerous lesions. Checking and improving the data quality in the registers themselves is also a task within the audit. 

Chapters 5, 7 and 9 will describe the auditing activities in the diagnostic and clinical contexts within the programmes in more detail. 

2.5.4  Cost-effectiveness 

Prior to inception or a decision to change the process, a screening programme should carry out cost-effectiveness analyses to demonstrate the cost of achieving its proposed objectives. It can also be interesting to evaluate the cost for the health system for each step of the programme: invitations, smear taking, follow-up and treatment, registering, monitoring and evaluation. 

Invasive and pre-invasive lesions have various screen-detectable or pre-clinical states. By generating individual life histories a dynamic population is simulated, representing the demography, mortality of all causes and incidence and mortality from cervix cancer. In the disease part of the programme the relevant stages of cervical cancer are discerned and the natural history is simulated as a progression through the stages. Key parameters in the model of the performance of screening are mean duration of screen-detectable pre-clinical disease, and sensitivity and improvement of prognosis for screen-detected cancers. Computer simulation packages such as  MISCAN by the Erasmus University in Rotterdam (The Netherlands) and other modelling techniques based on Markov and Monte Carlo computer models have been employed. 

In short term, the pre-requisites and also costs of the screening activities may vary a lot between the screening programmes -- and also between screening technologies -- depending upon the required the re-organisation of the activities and re-distribution of the resources that are already on-going within the health-care system. Differences in sample-taking (whether the sample is taken by a trained nurse, or by a gynecologist), in sample processing (traditional vs. liquid-based smear),  consumption and distribution of smears, excess consumption of smears, and cost per analysed test are examples. In long term, the results of the cost-effectiveness analyses depend greatly upon the observed effects of the programmes. 
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2.7.  Glossary of terms 
Background incidence rate:
The cervical cancer incidence rate expected in the absence of screening. It is not directly observable but estimated as the incidence in target population before screening started (and adjusted for trend) or simultaneous incidence in a referent population

Cervical cancer 
The rate at which new cases of cervical cancer occurs in a population. 

incidence rate:
The numerator is the number of newly diagnosed cases of cervical cancer that occur in a defined period. The denominator is the population at risk of a diagnosis of cervical cancer during this defined period multiplied by the length of this period, sometimes expressed in person-time.

Cervical cancer
The rate at which deaths from cervical cancer occur in a population. 

mortality rate:
The numerator is the number of cervical cancer deaths that occurs in a defined time period. The denominator is the population at risk of dying from cervical cancer during this defined period multiplied by the length of period, sometimes expressed as person-time.

Cervical cancer register:
Recording of information on all new cases of and deaths from cervical cancer occurring in a defined population.

Coverage of an organised
Proportion of the target population invited according to the scheduled policy

screening programme: 
Note: coverage of smears or a screening activity may be defined in a different manner (considering proportions of women screened in a given age group and period window as defined in the screening policy).  

Delay time: 
The time between when a cancer could be detected by screening and when it is actually detected. Not directly observable. Cf. lead time

Detectable pre-clinical
The time between that at which a tumour could be found by screening

phase:
and that at which it would get clinically recognised (not directly observable)

Efficacy:
The reduction in cervical cancer mortality in randomized trials, under ideal conditions and among those screened.

Effectiveness:
The reduction in cervical cancer mortality in screening practice, under real conditions and among those in the target population.

Efficiency:
Cost-effectiveness

Episode sensitivity:
The proportion of those with disease confirmed by screening among those with disease. The population is those tested. Not directly observable, several methods used to estimate.

Episode specificity:
The proportion of those with negative episode among those free of disease. The population is those tested. Not directly observable. Episode positivity rate minus detection rate gives an approximation because cervical cancer is rare.

Further assessment
Additional diagnostic steps (either non-invasive or invasive) performed to clarify the nature of an abnormality detected by the screening test, either at the time of screening or on recall. The time from test to recall for further assessment is called the episode.

Interval cancer (test):
A primary cervical cancer diagnosed in a woman, who had negative screening test, either


• during the screening episode (further assessment was due to other evidence than the test result),

• before the next invitation to screening was due or

• within a period equal to a screening interval for a woman who has reached the upper age limit for screening

Interval cancer (episode):
A primary cervical cancer diagnosed in a woman, who had a result in a screening test, with or without further assessment, that was negative for malignancy, i.e. who did not have cancer diagnosed during the episode,

either:


• before the next invitation to screening was due or

• within a period equal to a screening interval for a woman who has reached the upper age limit for screening

Interval cancer
A primary cervical cancer diagnosed in a woman, who did not have  

(programme):
cancer diagnosed during the episode, in the target population either


• during the screening episode (further assessment was due to other evidence than the test result),

• before the next invitation to screening was due or

• within a period equal to a screening interval for a woman who has reached the upper age limit for screening

Interval cancer rate:
Interval cancers divided by person years in the period the cancers are derived from.

Invasive cervical cancer
The number of histologically proven invasive cancers of cervix uteri 

detection rate:
detected at screening per (1000) women screened.

Lead time:
Period between when a cancer is found by screening and when it would be clinically recognised. Not directly observable (cf. delay time).

Length bias: 
The bias towards detection of cancers with longer sojourn times and therefore a better prognosis by screening.

Organised screening:
Screening programmes organised at national or regional level, with an explicit policy, a team responsible for organisation and for health care and a structure for quality assurance.

Opportunistic screening:
Screening outside an organised or population-based screening programme, as a result of e.g. a recommendation made during a routine medical consultation, consultation for an unrelated condition, on the basis of a possibly increased risk for developing cervical cancer or by self-referral.

Over-diagnosis:
Detection of cervical cancers that might never have progressed to be clinically recognised during a woman's life. A similar definition can be used


also for pre-cancerous lesions. 

Participation rate:
Number of women who have a screening test as a proportion of all women who are invited to attend for screening.

Population access:
Proportion of the national population of eligible women who have access to a screening programme (c.f. coverage)

Positive predictive value:
Proportion in all positive results at screening that lead to a diagnosis of cancer or of histologically confirmed pre-cancerous lesions.

Programme sensitivity:
The proportion of those with disease confirmed by the screening organisation among those with disease. The population is those invited i.e. all women offered screening according to the policy, i.e. the target population.

Programme specificity:
The proportion of the difference between those in target population minus those with confirmed cancer at screening episode among those classified cancer free in target population. Good approximation as cervix cancer is rare.

Recall:
Physical recall of women to the screening unit, as a consequence of the screening examination, for:


• a repeat test because of technical inadequacy of the screening test 
   (technical recall); or


• clarification of a perceived abnormality detected at screening, by
   performing an additional procedure (recall or further assessment).

Recall rate:
The number of women recalled for further assessment as a proportion of all women who were screened.

Refined mortality:
Mortality rate among women, excluding those in whom cervical cancer was diagnosed before screening began.

Screening interval:
Fixed interval between routine screenings decided upon in each programme, depending on screening policy.

Screening policy:
Specific policy of a screening programme which dictates the targeted age group, the geographical area, the screening interval, etc. 

Screening test:
Test applied to all women in a programme that results in recall for further assessment (pap smear).

Sojourn time:
Detectable pre-clinical phase; time between that at which a tumour could be found by screening and that at which it would get clinically recognised (not directly observable)

Target population:
The age-eligible population for screening, e.g. all women offered screening according to the policy.

Test sensitivity:
The proportion of those with positive test among those with disease. The population is those tested. Not directly observable, several methods used to estimate.

Test specificity:
The proportion of those with negative test among those free of disease. The population is those tested. Not directly observable. Test positivity rate minus detection rate gives an approximation because cervical cancer is rare.
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Figure 1. Incidence and mortality rates of cervical cancer in Europe in 1995 (Bray et al. 2002).

Age-standardised rates per 100,000 (Europe).
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