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PREFACE

Appropriate management and policies in early detection programmes
for cervical cancer are vital to reduce the mortality from the disease.
Early detection and screening have been successful in reducing mortal-
ity in some developed countries, but not in others, and this is most
often due to poor management and implementation of inappropriate
policies, screening mainly young women without sufficient coverage of
older women. Three-quarters of all women with cervical cancer are in
developing countries, yet screening programmes in these countries
have had little or no effect on mortality. All too often screening activ-
ities are initiated in which only the technical aspects are considered,
without due consideration to the need to achieve adequate coverage of
women at risk. The guidelines in this book therefore cover programme
issues such as the formulation of screening programmes for cervical
cancer as part of national cancer control programmes, the natural his-
tory of cervical cancer, and the implications for screening policy, ser-
vice delivery, information systems, and programme evaluation. The
book also discusses the concept and role of downstaging in countries
that will be unable to provide cytological screening of all adult women
at risk in the foreseeable future.

This book should be viewed in conjunction with an earlier WHO pub-
lication entitled Cytological screening in the control of cervical cancer:
technical guidelines (Geneva, WHO, 1988). The two publications,
together with the report of a WHO meeting,” are intended to assist

in the planning, development, management and monitoring of
programmes for early detection of cervical cancer. They also contri-
bute to the overall objective of improving the health of women, and
thus should be considered alongside other technical and managerial
guidelines on maternal health and family planning published by
WHO. The present volume provides an outline of the managerial fac-
tors to be considered in setting up a cytology screening programme,
while the book on technical guidelines focuses on the technical aspects
of such programmes, including the taking of smears and their exami-
nation, reporting procedures, monitoring and evaluation of the

¢ Control of cancer of the cervix uteri. Bulletin of the World Health Organization, 64:
607-618 (1986).
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system, personnel requirements and training, and the equipment and
supplies required.

Grateful thanks are due to Professor A.B. Miller, Director of the
WHO Collaborating Centre for Evaluation of Screening of Cancer
and Chairman of the UICC (International Union Against Cancer)
Project on Evaluation of Screening for Cancer, Toronto, Canada, who
prepared these guidelines during a period of sabbatical leave taken in
the Cancer and Palliative Care Unit, Division of Noncommunicable
Diseases and Health Technology, WHO, Geneva, in 1991. WHO also
acknowledges the important contributions of Dr J. Chomet, London,
England and Dr R. MacLennan, Queensland, Australia, in preparing
the initial manuscripts on which this volume is based and the valuable
contributions of Dr G. Anderson, Vancouver, British Columbia,
Canada; Dr M. Hakama, Tampere, Finland; Dr J. Luande, Dar-Es-
Salaam, United Republic of Tanzania; and Dr R. Prado, Santiago,
Chile, as well as many WHO staff from headquarters and the regional
offices, in reviewing the draft manuscript.

Dr Jan Stjernswérd

Chief, Cancer and Palliative Care Unit
World Health Organization
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Chapter 1

CERVICAL CANCER SCREENING
PROGRAMMES AS PART OF NATIONAL
CANCER CONTROL POLICIES

Introduction

Principles and guidelines to assist health planners in the formulation
of national cancer control policies and programmes were discussed at
a WHO Meeting in Geneva in October 1983 (WHO, 1984). The report
outlines a systematic approach to cancer control, which was subse-
quently simplified to four basic steps (Stjernsward et al., 1986):

—assessing the current situation

—establishing health objectives

—evaluating possible strategies

—establishing priorities using quantitative assessments.

These steps are reviewed below in relation to the requirements for the
control of cervical cancer.

Assessing the current situation

An initial situation analysis should be conducted, covering five cat-
egories of information:

—demographic data;

—cancer data;

—data on other diseases;

—data on health care facilities and personnel;
—policy review.

Cervical cancer is the most common form of cancer in women in most
developing countries and the second most common form of cancer in
women in the world as a whole (Parkin et al., 1988). It should there-
fore be accorded high priority in national cancer control programmes
worldwide. While primary prevention would be the ultimate objective
in the control of any cancer, this is not likely to be possible for cervi-
cal cancer in the foreseeable future, hence early detection and, specifi-
cally, screening have to be the primary control measures. Even in
those developed countries where screening programmes have reduced
the incidence and mortality from cervical cancer, continued investment
in such programmes is essential to prevent a reappearance of the dis-
ease.
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It is important to review demographic data in conjunction with avail-
able cancer data, as this will indicate the age groups in the female
population on which the programme should be concentrated. As is
emphasized in other chapters of this book, this will almost invariably
be women 35 years of age or above.

Assessment of existing health care facilities and personnel is éssential
to determine whether it is appropriate to introduce a cervical cytology
screening programme. The technical requirements for such a pro-
gramme are summarized elsewhere (WHO, 1988). This book outlines
the requirements for personnel to perform screening, facilities to en-
sure diagnosis and therapy, and mechanisms to ensure that women
avail themselves of these facilities.

Following such considerations, a policy review can be undertaken and
a decision taken on whether or not to introduce (or for many devel-
oped countries reorganize) a cervical cancer screening programme.

Setting health objectives

With the situation analysis completed, it is possible to establish health
objectives and set priorities for the particular country, bearing in mind
that the overall objectives of a national cancer control programme are
“to reduce morbidity and mortality due to cancer and to improve the
quality of life of cancer patients” (WHO, 1984). This means that the
objectives of a cervical cancer screening programme will be to reduce
morbidity and mortality due to cervical cancer and to improve the
quality of life of women who develop the disease.

A country may wish to establish a specific health objective that will
provide a quantifiable goal for the programme. In view of the fact
that screening programmes in several countries have been able to
reduce the incidence and mortality from cervical cancer by 60%
(Hakama et al., 1985), such a goal may be appropriate as a long-term
objective. This could be approached in stages, an initial objective
being to achieve, for example, a 20% reduction in the incidence and
mortality from the disease over a period of 10-15 years. It is impor-
tant to set such a quantifiable objective, as this will provide a yard-
stick against which the success or failure of the ensuing programme
can be assessed.

Evaluating possible strategies:

Criteria useful for the evaluation of possible strategies for cancer con-
trol programmes in general include:

—criteria applicable to the magnitude of the problem
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—criteria applicable to the technological aspects (relating to early
detection and treatment)

—criteria applicable to general concerns (of the public, in relation to
resources, effects on economic productivity, etc.)

—criteria applicable to political and planning concerns.

For control of cervical cancer, only one proven strategy is currently
available, i.e., cytological screening, with appropriate treatment for
any abnormalities detected. An alternative but unproven strategy for
countries where cytological screening will not be possible in the fore-
seeable future is visual inspection of the cervix by primary health care
workers, with the aim of “downstaging” the disease (see Chapter 6). If
this strategy is adopted, every attempt should be made to evaluate its
effectiveness in pilot projects before the approach is extended to the
rest of the country.

Setting priorities using quantitative assessments

The process of evaluation continues with defining the measures of
effectiveness and cost, and for each activity:

—identifying the immediate target;

—estimating the impact in terms of a reduction in incidence or mortal-
ity from the disease;

—estimating the resources needed;

—estimating the cost of the activity.

With these estimates it is possible to compare the effectiveness and
costs of different approaches to screening for cervical cancer and
determine which activities should be given priority. These steps can
be undertaken not only for new activities that are being proposed as
additions to the existing programme, but also to evaluate activities
that are currently in place to see if they should be discontinued. Eddy
(1986a) has developed a simple method for comparing the effective-
ness and costs of different cancer control activities; the steps involved
are based on the report of a WHO meeting (WHO, 1984) and are
summarized below:

1. Identify the potential cancer control activities, i.e. cytological
screening.

2. Identify the cancer affected by each of these activities, i.e. cervical
cancer.

3. Construct a baseline profile for the cancer.

4. Identify the immediate targets of each activity on the cancer site it
affects. Estimate the new values for each of the parameters that
register an immediate impact of the activity on those targets.

5. Identify the outcomes affected by the activity (e.g. number of pa-
tients offered a particular support activity, incidence, mortality).
Estimate the value of each type of outcome.
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6. Calculate the total points achieved by each programme for each
cancer. (Details are provided in Eddy (1986a) on the approach re-
quired to do this; it involves estimating the proportion of the
population likely to be reached by the activity and the change in
mortality resulting from screening.)

7. Calculate the total points attributable to each activity. This is a
measure of the effectiveness of the activity.

8. Estimate the financial cost of the activity.

9. Calculate the cost-effectiveness of the activity.

The approach involves estimates and it is likely that different ob-
servers will reach different conclusions. However, because the model
requires the assumptions made to be specified, varying these assump-
tions allows the sensitivity of the outcome to the assumptions to be
assessed.

Eddy (1986b) has developed the approach further in the form of a
computer-based model CAN*TROL for designing strategies for can-
cer control. The model is based on an analytical framework that
enables planners:

—to specify a population and the cancers that affect that population

—to define a group of cancer control activities for the population

—to calculate the effect of the activities on the incidence, prevalence,
mortality, and cost of cancers in the population in future years.

The model is available in both mainframe and personal computer ver-
sions, and has been used in providing advice to WHO and to some
Member States. As in the simpler model described above, the effec-
tiveness of the model is dependent on the validity of the estimates
used. For cervical cancer screening, there is a particular problem in
that decisions are based on intermediate endpoints, such as changes in
stage distribution, and it has yet to be confirmed in practice that the
estimates that have to be built into the model result in an achievable
reduction in incidence. Nevertheless, the model has been used in
evaluating the best approach to cervical cancer screening in Chile
(Eddy, 1986c). It was shown that it was far more cost-effective to
screen 90% of the female population aged 30-50 years every 10 years
than to screen 30% of the female population aged 30-55 years every
3 years (see Chapter 3, Table 7). In practice, the latter strategy was
being used; even women under 30 years of age were being screened,
many of them apparently annually. This programme was having
hardly any impact on incidence and mortality from the disease. By
using the available resources more efficiently, they could be redistrib-
uted to achieve a substantial benefit at less than half the cost.

Conclusion

Well organized cervical cancer screening programmes can significantly
reduce the incidence and mortality from the disease in a country. A
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reduction of at least 60% in incidence and mortality from the disease
from baseline is possible, the theoretical maximum being of the order
of 90%. To be most effective, these programmes must be planned in
accordance with the established principles for national cancer control
programmes (WHO, 1984). There are far too many examples, in devel-
oping as well as developed countries, of available resources being used
inappropriately with minimal impact on the incidence and mortality
from the disease. Success in this area requires planning, adequate
facilities and resources, and coverage of the age groups of women at
high risk for the disease.



Chapter 2

THE NATURAL HISTORY OF CERVICAL
CANCER AND THE IMPLICATIONS FOR
SCREENING POLICY

Introduction

In order to understand the recommendations made in this book on
screening frequency, as well as on the age group to be screened, it is
important to have some knowledge of the natural history of cervical
cancer. Although there have been a few studies in which individuals
were followed to determine directly the probability of progression or
regression of cervical abnormalities detected through screening (e.g.
Kinlen & Spriggs, 1978), this has generally been considered unethical
and in any case the process of diagnosis may have affected the natural
history of the disease. We are therefore dependent on information
obtained from the follow-up of women with cytological abnormalities,
and studies of the incidence and prevalence of well characterized
lesions in defined populations, preferably followed over a long time.

This chapter reviews some of the evidence for regression of precan-
cerous abnormalities of the cervix, and even of carcinoma in situ
(CIS). Since these lesions, detected by the presence of abnormal cells
on a cervical smear, occur most frequently in young women, whereas
invasive cervical cancer is very infrequent in such women, screening at
too young an age could lead to substantial use of resources in treating
lesions with a low probability of progression to invasive cancer.

Classification of cervical cancer

There are two classifications in routine use relating to the presumed
precursors of invasive cervical cancer. The first is the descriptive histo-
logical classification recommended by the World Health Organization
in the series on the International Histological Classification of Tu-
mours. The second and more recent classification (Richart, 1980) uses
the generic term of cervical intraepithelial neoplasia (CIN) instead of
the two terms “dysplasia’ and ‘“‘carcinoma in situ”. The two classifica-
tions are compared in Table 1.

The CIN classification must be distinguished from the original Papa-
nicolau smear classes of I to V used to classify smears from normal
(class I and much of class IT) up to presence of cells indicative of
malignancy (class V). Although still used by some laboratories, these
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Table 1. Histopathological classification of
preinvasive lesions of the uterine cervix

Descriptive classification Cervical Intraepithelial
Neoplasia (CIN) classification

Dysplasia, mild CIN |

Dysplasia. moderate CIN It

Dysplasia, severe CIN il

Carcinoma in situ (CIS) CIN 1l
Microinvasive carcinoma No CIN equivalent
Invasive carcinoma No CIN equivalent

classes have been shown not to have strict histological counterparts
and are no longer recommended for routine reporting of cervical
smears. -

The term dysplasia signifies that morphological changes have occurred
in the squamous epithelial cells of the cervix, giving them the charac-
teristics of neoplastic cells, but without involvement of the full thick-
ness of the epithelium. When the full thickness of the epithelium is in-
volved, the term carcinoma in situ (CIS) is used. Once a small amount
of invasion has occurred through the basement membrane of the epi-
thelium, the term microinvasive cancer is used. Invasive cervical cancer
is a term used to describe frank histological invasion in a woman with
no symptoms of the disease. However, the term cannot be uniformly
applied as it requires the availability of both clinical and histological
data. Further, a history of presence or absence of symptoms may not
be helpful as some women with precancerous lesions may have symp-
toms similar to those of women with invasive cancer. Obviously some
degree of judgement is required by the cytopathologist regarding the
extent of the lesions, thus the boundaries between the various degrees
of abnormality are not precise. This was the main reason for the intro-
duction of the CIN system; however, as it involves some loss of infor-
mation by combining severe dysplasia and CIS, it will not be used in
this book.

Recently, a further revision of the categories has been proposed, in
which mild dysplasia (CIN I) is combined with cytological abnormal-
ities consistent with human papillomavirus (HPV) infection in one cat
egory as “low-grade squamous intraepithelial lesions”, and moderate
dysplasia (CIN II) and severe dysplasia and carcinoma in situ (CIN
I1I) are combined in another category as ‘high-grade squamous intra-
epithelial lesions”, in order to simplify recommendations on manage-
ment (National Cancer Institute Workshop, 1989). This system is re-
ferred to as the Bethesda cytology reporting system.
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Regression of dysplasia

In a study conducted in a large laboratory in Toronto, Canada, with
a history of uniform classification of cytological abnormalities, it has
been possible to assess the propensity for lesions diagnosed as having
different degrees of dysplasia to progress (Miller et al., 1991a). The
study was largely carried out prior to the widespread acceptance of
colposcopy for diagnostic purposes in Canada. Thus, the cases were
generally monitored cytologically by repeating smears at intervals of
approximately 6 months to one year, unless progression to a more
severe cytological abnormality had been demonstrated.

A sample of the records of 176 808 smears examined in the laboratory
between 1962 and 1981 was reviewed. All smears from women with a
diagnosis of dysplasia or a more severe cytological abnormality were
included in the sample, together with a random sample of 3% of all
records. The records of 70236 women were examined, including 20461
from the random sample and 49 775 selected because of mention of
dysplasia on one or more cytology report.

The incidence of dysplasia among women with initially normal smears
was quite high, rising to a peak of 55 per 1000 at 20-29 years of age,
but falling to a low point of about 26 per 1000 at 50-59 years of age,
though it did increase at older ages. However, the incidence of CIS or
a more severe cytological abnormality among women who presented
with dysplasia was low and relatively uniform up to the age of 50, at
under 200 per 100000, only rising to over 700 per 100 000 at 70 years
of age or more. This low rate of progression means that there is only
about a 10% chance of dysplasia progressing during a woman’s life-
time. Hence the majority of cases of cytological dysplasia do not pro-
gress to more severe abnormalities.

The relative risk for a manifestation of CIS or a more severe cyto-
logical abnormality in a subsequent smear was greatest for those with
severe dysplasia, low for those with mild dysplasia, and intermediate
for those with moderate dysplasia (Table 2).

Table 2. Relative risk of carcinoma in
situ or a more severe cytological
abnormality

Diagnosis on original Relative risk (95% CI)
smear

All controls 1.0

Mild dysplasia 4.0 (1.5-11.0)
Moderate dysplasia 14.5 (5.6-37.5)
Severe dysplasia 46.5 (17.8-123)
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The majority of women with mild dysplasia showed normal cytology
at the next smear. Indeed, the majority of women with any type of
dysplasia, even those with severe dysplasia, showed no cytological evi-
dence of progression at the next smear; an appreciable proportion of
these women showed regression.

These results mean that there is a considerable risk of overtreatment
if screening programmes concentrate on younger women, as the inci-
dence of dysplasia becomes high at 20-29 years of age, while the risk
of progression to invasive cancer at these ages is very low. To adopt a
policy of screening younger women may therefore waste valuable re-
sources on treatment for a condition that will most probably regress.

Regression of carcinoma in situ

The idea that CIS itself might regress seems questionable, because the
term ‘“‘carcinoma’’ would generally be regarded as applying to a pro-
gressive lesion. However, the addition of the term ““in situ” is meant to
imply that the lesion has not yet expressed one of the characteristic
signs of malignancy, i.e. the ability to invade neighbouring tissue and
spread, first locally, and through the lymphatic system, and at a later
stage through the bloodstream. Where death occurs, this is usually as
a result of complications of local recurrence. In fact, the term “‘carci-
noma” in this context is a misnomer, and it should be kept in mind
that CIS is a precursor of invasive cancer, which can be cured if
treated appropriately, and which may even regress if left untreated.

The possibility that a number of these lesions might not progress, and
that some might actually regress to normal, came from careful study
of data derived from screening programmes, largely in North America,
and particularly in British Columbia, Canada. The British Columbia
laboratory is the only one in a province of over 2 million people, and
has been operational since 1949. It moved from an initial phase of
providing a diagnostic service to a population-based screening pro-
gramme in the early 1950s. Study of the records of women screened in
this programme showed that a far larger number of cases of CIS were
being diagnosed than could be accounted for by the number of cases
of invasive cancer that were occurring in the population. Although
some of this could be explained by the number of cases of CIS that
remained unchanged (measured by the prevalence of CIS in women
screened for the first time), there was still a large discrepancy (the
‘“yawning gap’’) between the cumulative incidence of CIS and the
cumulative incidence of invasive cancer together with the prevalence
of CIS (Fig. 1). If all cases of CIS progress to invasive cancer or re-
main unchanged, these two curves should be superimposed. There are
only three possible explanations for the “yawning gap”: an error in
the estimation of incidence or prevalence of CIS, a much higher risk
of cervical cancer in younger women than in older women (because
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Fig. 1. lllustration of the “'yawning gap’’

the incidence of CIS is largely derived from younger women while the
incidence of invasive cancer is largely derived from older women),

or regression of CIS. A specially designed investigation, the British
Columbia Cohort Study (Boyes et al., 1982), conclusively demon-
strated that neither of the first two explanations was correct, and it
was concluded that regression must be part of the natural history of
CIS.

A second study was recently conducted as an extension of the British
Columbia Cohort Study (Miller et al., 1991a). The period of follow-up
for the birth cohorts of women (born in 1914-18 and 1929-33) inves-
tigated in the British Columbia study was extended from 1969 to

1985. In addition, data were obtained on women born in 194448 to
determine whether the natural history of cervical cancer was the same
in younger women, believed to be at much higher risk of disease than
those previously studied. The study focused on the incidence of CIS
and of invasive cancer in the three cohorts.

There were over 75000 women in cohort 1, who were studied from
1951 to 1985, covering the age range 35-69 years. Cohort 2, com-
prising just over 100000 women, was studied over the same period,
covering the age range 20-54 years. Cohort 3, comprising nearly
140000 women, was studied from 1961 to 1985 and covered the age
range 20-39 years. The data on the prevalence and incidence of CIS in
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Fig. 2. Prevalence and incidence of carcinoma in situ

relation to age do not suggest any major difference in the natural his-
tory of the disease for the three cohorts; thus the rates were similar at
overlapping ages, even though separated by 15 calendar years. The
data show that the prevalence and incidence of CIS reach a maximum
at about 30-34 years of age, but that new cases continue to occur to
an appreciable extent among women in their 60s (Fig. 2, comprising
data from all three cohorts).

Fig. 3 (derived by combining data from all three cohorts) shows the
estimated incidence of invasive cancer in women who had at any time
(including in the past) been screened for cervical cancer. The incidence
of invasive cancer was less at comparable ages for cohort 2 than co-
hort 1, possibly reflecting the fact that a greater proportion of the
women in cohort 2 had had several negative screening tests; however,
the incidence in cohort 3 was similar to that in cohort 2. The figure
also shows the incidence of invasive cancer in the general population
during 1969-72 and 1978-82 (including unscreened as well as screened
women). The difference between the curves reflects the benefit of the
screening programme in reducing the incidence of the disease. The
cumulative incidence of invasive cancer over the age range 20—69 years
was 1.63% for 1969-72, 0.76% for 1978-82 and 0.55% for the
screened women in the three cohorts. Thus the incidence of invasive
cervical cancer among the women who were screened was less than
one-third of the incidence in the general population in 1969-72. This
probably underestimates the effect of screening, as the screening pro-
gramme was already having some effect in 1969-72. Fig. 3 also shows
that the incidence of invasive cervical cancer in the women who were
screened was high above 55 years of age; this was probably accounted
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Fig. 3. Incidence of invasive cervical cancer, in British Columbia, Canada,
in the general population (1969-72 and 1978-82) and in women who
have been screened (all cohorts combined)

for by the women who had failed to attend for follow-up after initially
being screened and who returned to the screening programme because
of symptoms of disease. It has been well documented in both British
Columbia and Ontario, Canada, that the majority of women who
develop invasive cervical cancer have either not been screened at all,
or have not been screened for 5 years or more (Anderson et al., 1988;
Carmichael et al., 1984). That this may indeed be so is indicated by
evidence of low rates of invasive cancer in women who had had one
negative smear, which persisted for at least 5 years, with even lower
rates if there had been two negative smears. The rates were almost as
low for older as for younger women with two negative smears (Fig. 4).
Further, in each cohort the rates were even lower for women who had
had four or more negative smears (Fig. 5).

Thus the findings from this study are compatible with those previously
reported (Hakama et al., 1985). They show that younger as well as
older women who have had two or more negative smears have low
rates of invasive cancer, thus confirming the validity of the conclu-
sions drawn by the JARC Working Group on Cervical Cancer Screen-
ing (1986). There is no evidence from these data to suggest that re-
screening should be more frequent for younger women than older.

In the British Columbia Cohort Study, estimates were made of the
proportion of cases of CIS that regressed (Boyes et al., 1982). These
were minimal estimates, since such estimates would not include the
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Fig. 5. Incidence of invasive cervical cancer with number of previous
negative smears

cases of CIS that occurred and regressed in the time between exami-
nations. A similar exercise was performed in the update of the study
(Miller et al., 1991a), with estimates of regression being made over the
age range during which each cohort was followed: for cohort 1, 61%
of cases of CIS were estimated to have regressed over the age range
4064 years; for cohort 2, 70% over the age range 25-54 years; and
for cohort 3, 77% over the age range 15-39 years. The implication is
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that the natural history of carcinoma ir situ involves a dynamic pro-
cess, with regression most likely to occur at younger ages, but still
occurring at a significant rate at older ages. The effect on screening
policies is to emphasize the importance of screening at older ages, at a
sufficient frequency to ensure that the majority of cases of invasive
cervical cancer are detected, but infrequently enough to avoid too
much nonprogressive disease being detected and therefore having to
be treated. It must be kept in mind that these studies have all indi-
cated that CIS can usually be detected for several years before it pro-
gresses to invasive cancer, if it is going to do so; this latent period has
been estimated to be about 10 years. In addition, empirical studies
(IARC Working Group on Cervical Cancer Screening, 1986; Yu et al.,
1982) and clinical experience (Hakama et al., 1991) show that screen-
ing every 5 years leads to a substantial reduction in the expected inci-
dence of cervical cancer, providing the laboratory services are efficient,
achieving adequate sensitivity in examining the smears, and the diag-
nostic and treatment services are adequate to ensure that those with
abnormal smears are appropriately managed.

14



Chapter 3

MANAGERIAL GUIDELINES FOR
IMPLEMENTATION AND EVALUATION OF
CERVICAL SCREENING

This chapter is concerned with the basis for managerial decisions on
the implementation of screening for cervical cancer, i.e. with policy
decisions on whether to implement screening or not, and decisions on
the sector of the health service in which screening should be organized
and on who should be responsible for managing the screening pro-
gramme in a region. It also deals with the surveillance and evaluation
of screening, especially within different sectors of a health service.
Thus the chapter considers the problems associated with screening
from a programme management viewpoint.

Where to begin screening within a population will depend on a com-
parison of information on who is developing cervical cancer with in-
formation on the extent of coverage by different sectors of the health
service, together with a consideration of the costs and feasibility of
implementation of screening in both the short term and the long term.

Background

The specific etiology of cervical cancer is unknown; however, the
disease is strongly associated with early age at first intercourse and
multiple sexual partners (both of the woman and of her male part-
ner), supporting a sexually transmitted infectious agent as the prin-
cipal cause. Other factors that may have a causal role include parity,
cigarette smoking and use of oral contraceptives. These risk factors
also tend to be associated with the preinvasive stages of cervical can-
cer, including carcinoma in situ and moderate and severe dysplasia.

There is substantial laboratory evidence to suggest that human papil-
lomavirus (HPV) infections of the cervix may be a cause of cervical
cancer (WHO, 1987); however, the epidemiological evidence suggests
that only a small proportion of women infected with the virus develop
the disease. Thus, there are no grounds for utilizing tests for HPV in
screening for cervical cancer.

This knowledge on risk factors for cervical cancer does not provide a
practical strategy for prevention of the disease, other than general rec-
ommendations to use barrier contraceptives, a recommendation com-
patible with efforts to prevent the spread of human immunodeficiency
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virus (HIV) and sexually transmitted diseases. Technically, the use of
exfoliative cytology to detect precursor lesions and preinvasive cervical
cancer is highly effective (WHO, 1986), and can prevent morbidity
and mortality from the disease. To be effective at the general popula-
tion level, however, careful organization of screening programmes is
required, together with monitoring and surveillance (Hakama et al.,
1985). Although there are very few populations, especially in develop-
ing countries, where cervical cancer is not an important public health
problem, the decision to implement a screening programme will de-
pend on several factors, including competing health and other priori-
ties, and the availability of facilities and resources.

Deciding upon a cervical cancer screening programme

As discussed in Chapter 1, the decision to implement screening for
cervical cancer should be based on:

—evidence that cervical cancer is a major health problem;
~characteristics of individuals and populations at risk;

—an appropriate health service infrastructure;

—technical resources for smear collection and cytological examination;
—resources for diagnosis and treatment of cases.

Evidence that cervical cancer is a major health problem

16

Data on the occurrence of the disease are a prerequisite for planning
any cancer control programme. Ideally, these data should be the
national cancer incidence and mortality rates. However, incidence
data can only be obtained from population-based cancer registries;
these are seldom available on a national basis, but in some countries
registries may be operational in some areas. Mortality data are more
often available, though the efficiency with which death certificates are
completed will influence the extent to which they can be regarded as
reliable. For cervical cancer, there is a particular problem as the cause
of death may be described as cancer of the uterus, without specifying
whether the site was the cervix or the body of the uterus. In general, it
is appropriate to include all deaths from uterine cancer in mortality
data on cervical cancer.

In many developing countries, cancer incidence data are not available,
and mortality data are unreliable. Under such circumstances data
from hospitals or pathology laboratories can be used, with the relative
frequency of the different forms of cancer indicating their relative
importance. It is usually possible to analyse such data by age and sex;
data may also be available on a historical basis. Analysing the data by
age will indicate in which age group the majority of cases are occur-
ring, and this will identify the priority age groups on which to con-
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centrate screening. In most countries the incidence of invasive cervical
cancer is very low in women under 25 years of age, increases at about
35-40 years of age, and reaches a maximum in women in their 50s and
60s. Such data should of course be interpreted in relation to the age
structure of the population.

Characteristics of individuals and populations at risk

The epidemiological indicators of risk (such as multiple sexual part-
ners) are of little value in selecting women for screening. As indicated
above, the most important risk factor for determining the priority
group for screening is age. In addition, there is an inverse relationship
between socioeconomic status and risk of cervical cancer in all coun-
tries, which means that the women at lowest risk of the disease are
often the ones who request and adhere to screening. In contrast, the
women at greatest tisk of the disease, i.e. those from low socioeco-
nomic classes, will often have so many other problems (in addition to
health) that neither they nor their physicians will recognize the high
priority with which they should be screened, once they reach 35 or 40
years of age. When screening programmes are being organized, these
social characteristics of the disease should be recognized, to ensure
that action is taken to target those at greatest risk of the disease.

An appropriate health service infrastructure

For screening to be introduced into a region, a basic health service
infrastructure should exist at both the primary health care level and
the district hospital level (see below). At the primary level, ideally a
mechanism should exist to identify women in the target age group in
the population (see Chapter 4); however, these women can be identi-
fied and screened in the absence of such a mechanism. Although pref-
erable, it is not essential for a special service to be established for
cervical cancer screening. In many countries, the only feasible ap-
proach to implementing screening is through existing health services.

Technical resources for smear collection and cytological examination

Before a screening programme is started, the resources must be in
place for taking the smears (see Chapter 4) and a cytology laboratory
must be accessible to examine and report on the smears (WHO, 1988).
To ensure that the laboratory services are both efficient and cost-
effective, they should be centralized, each laboratory being supervised
by a full-time cytopathologist, with an organized system of quality
assurance and continuous education of cytotechnologists.
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Resources for diagnosis and treatment of cases

The success of cervical screening is dependent on appropriate treat-
ment being available for women with abnormal cytology. If suitable
accessible facilities for such treatment do not exist in the area (e.g. a
department of gynaecology in the district hospital) screening will be of
no value. Part of the difficulty with this requirement is that when
screening is first introduced in an area, cases with advanced (but until
then undiagnosed) cervical cancer will be found. Such cases will give
rise to two difficulties: first, a cervical smear will often be negative
even in the presence of clinically obvious cancer, because only necrotic
tissue is collected, which does not provide cells that can be interpreted
by the cytologist. Therefore the practitioner or allied health worker
must be able to recognize such disease, and refer the patient for diag-
nosis and therapy whatever the findings on the smear, or preferably
without waiting for the smear results (or even taking a smear). Sec-
ondly, patients with advanced cancer of the cervix will require much
more sophisticated treatment services than those with early or preinva-
sive disease (the disease sought in a continuing screening programme).
A region may be unable to afford sophisticated therapy for patients
with advanced disease (where the outcome is likely to be poor any-

. way), but may be able to provide the simpler surgery capable of cur-
ing early disease. It will be important to recognize the implications of
this, as otherwise the programme may encounter public resistance or
become discredited because it may seem that screening has no effect
on the outcome of the disease.

However, it is important to recognize that extensive facilities are not
required for the diagnosis and management of early cervical cancer or
precancerous lesions. In particular, colposcopy services are not essen-
tial, even though, if available, they will facilitate the diagnosis and
management of precancerous lesions. The successful early programmes
in British Columbia, Canada, and Finland were introduced without
the availability of colposcopy, and had their major impact prior to the
introduction of such facilities. Indeed, there is good evidence that the
introduction of colposcopy substantially increased costs (Miller et al.,
1991a). The basic requirements for diagnosis and management of pre-
cancerous lesions are described elsewhere (WHO, 1988). Briefly, tissue
diagnosis is achieved by a directed punch biopsy, with a cone biopsy
often sufficing for treatment of severe dysplasia or carcinoma in situ.
Such procedures should be well within the competence of a district
department of gynaecology.

Health service sectors in which screening can be offered

If it has been decided to initiate a cervical cancer screening pro-
gramme, a decision will have to be taken on whether to incorporate
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screening into existing services such as maternal and child health and
family planning, or into other services with an older clientele.

This decision will be based on a consideration of the epidemiology of
the disease, the group targeted for screening, the coverage of women
at risk by different health service sectors and the relative costs. The
goal for planners of screening programmes is to obtain high coverage
of the women at risk of cervical cancer by appropriate health service
sectors or alternative screening programmes, and to keep the costs to
a minimum. Ideally, services should be selected that include the wom-
en at highest risk, have the resources to take smears, and can recall
women who have been screened.

Epidemiology

The groups targeted for screening should be women at risk of cervical
cancer as defined by known risk factors, including age and low socio-
economic status. Screening should be aimed at the age groups in
which cervical cancer is common, starting 1-2 years before the inci-
dence of invasive cervical cancer reaches appreciable levels. The im-
plication of this is that, when programmes are introduced, careful
consideration should be given to starting screening no earlier than 35
years of age. This will largely eliminate the problem of dysplasia in
younger women, as evidence shows that the vast majority of these
lesions regress spontaneously (see Chapter 2). In developing countries
this is particularly important, because resources are likely to be very
limited and the age structure of the populations means that costs are
much less if tests are concentrated on older women.

Coverage of women at risk

In developed countries, information on the coverage of women at risk
by different sectors of the health services is potentially available from
health service records. The concept of what is required is simple, and
attempts to answer the question—“What proportion, by age group, of
women in the population are seen by specified health service sectors?”
Although precise information can be difficult to obtain due to the
many different sources of data and the difficulties of data retrieval,
only estimates are required, and informed guesses by experts will usu-
ally be adequate. These should be based on the ages of women using
different services such as maternal and child health, family planning,
primary health care, private physicians, and public hospitals and
health centres, together with estimates of the proportion of the popu-
lation using these services.

Some developing countries will also have access to such data and in-
formed management decisions can be taken on which health service
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sectors should undertake cervical cancer screening. In many develop-
ing countries, however, the options may be limited. Other than the
maternal and child health and family-planning services (discussed in
more detail below), there may be only the network of primary health
care workers, often already strained, especially in rural and overpopu-
lated urban areas. A decision to base screening on these workers will
depend on the extent to which they can undertake additional tasks.

Comparison of epidemiology and coverage

Review of the coverage of the population by different health services
may show that the women at highest risk of cervical cancer are not
being adequately contacted by an appropriate service. This is likely to
be the case for women older than 35 or 40 years of age in most coun-
tries. Under such circumstances, in order to achieve sufficient cover-
age of the population, the programme manager will need to explore
alternative means of increasing contact, using personal invitations
based on existing population registers (see Chapter 4). Unfortunately,
in many countries, such registers do not exist, though in most rural
areas there may be a mechanism through village elders to systemati-
cally identify those in the target group. Collaboration with such
sources by primary health care workers may help to facilitate high
coverage of the population at risk. In addition, every opportunity
should be taken through primary health care in the community to
ensure smears are taken as appropriate when older women make con-
tact with services for other health reasons. If the existing primary
health care workers are already overburdened, however, and their
number cannot be increased, it may be necessary to recruit a mobile
team of specially trained community health workers who can visit the
different areas in turn, combining the collection of smears from wom-
en in the target age group with other public health activities. Such
workers may already exist, but it may be necessary to increase their
number and reduce their areas of operation to enable them to add
cervical cancer screening to their responsibilities.

Use of maternal and-child health/family-planning services for
initiating screening

In many countries, maternal and child health/family-planning
(MCH/FP) services have been used for initiating cervical cancer
screening programmes. In Canada, for example, many programmes
reached a high proportion of young sexually active women in the
population by targeting women who were being prescribed oral con-
traceptives for a cervical smear. The arguments often made in support
of the use of MCH/FP services for cervical screening include:
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—there is a high coverage of young women who are sexually active;

—a baseline is created for further screening after 35 years of age when
the risk of cervical cancer is greater;

—there are educational benefits; women can become accustomed to the
procedure and can be taught its importance.

Unfortunately, as indicated from the comparison of epidemiology and
coverage, the target group that should be recruited into cervical
screening is largely not covered by MCH/FP services; money spent
now on screening women using these services will not have an impor-
tant impact on cervical cancer for 10-20 years. No country can afford
such a waste of resources. Further, it is by no means clear that women
whose screening experience is related to childbearing will regard at-
tending for cervical smears as an appropriate activity when they are
no longer having children. Thus, the only group attending MCH/FP
services who should be targeted for a cervical smear are the older
women, i.e. those over the age of 35 or 40, according to whichever
year has been selected for initiation of screening.

The main value of MCH/FP services in cervical cancer screening
programmes is thus not to screen the young mothers, but to ensure
through the young mothers that their mothers and aunts are screened.
With the extended families in many developing countries MCH/FP
services could be used, therefore, largely to reach the women who no
longer require their services. However, this would imply that there is
another health service sector, consisting largely of primary health care
workers, to which these older women could be referred.

Use of occupational health services for screening

In some countries (e.g. China) occupational health services have been
used extensively for cervical screening, with evidence of success in
ensuring compliance and in reducing the incidence of the disease. If
the occupational health services in a country are an integrated part of
health care, such an approach will contribute to the control of cervical
cancer among women with access to the services; however, the cover-
age is unlikely to be complete, particularly for rural populations, and
there is a risk that women will be lost from screening when they leave
the occupation. Further, many occupational health services serve a
mainly young age group. Thus, the women being targeted may be too
young (as with maternal and child care services) and indeed may leave
the occupation just as they are reaching the age of maximum incidence
of cervical cancer and be lost from screening. As far as possible, there-
fore, occupational health services should be used to supplement the
main programme, but not substitute for it. This will be facilitated if
an appropriate information system can be developed for the pro-
gramme, as described in Chapter 5.
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Use of mobile units for screening

Mobile units or teams have been used in many circumstances for cer-
vical screening. If used in the context of an organized programme,
i.e. with the target population defined and personal invitations to
individual women based on appropriate record systems, mobile units
can increase the coverage of scattered (rural) populations in the target
age group. Their use in the context of ‘“‘health fairs” is not recom-
mended, however, as almost invariably the target populatlon cannot
be properly defined, which means that the wrong age group is
screened and women cannot be traced subsequently to ensure that
those found to have cytological abnormalities attend for further diag-
nosis and treatment. Resources expended on mobile units under these
circumstances can almost always be better spent in a more formally
organized programme directed to women in the target age group.

Costs of screening in different health service sectors

The costs of screening can be considered in two main categories: the
costs of contacting women in the target group, and the incremental
costs of providing cytology and diagnostic and treatment services.
Only the costs of contact will vary significantly between the different
options for screening. Costs may appear lower if an existing service is
used, but this will only be true in cost-effectiveness terms if this ser-
vice has direct contact with the target group. For example, although it
may appear to be attractive to use MCH/FP services, because large
numbers of women are under observation, if the women screened are
too young, the costs will have been largely wasted and the cost-
effectiveness of the programme will be low. Thus it may be more cost-
effective to expand an existing service to cope with larger numbers of
women in the target age group, even though this approach may ini-
tially appear more costly.

Frequency of screening

The results of an international collaborative investigation have shown
that women with a negative cervical smear have low rates of invasive
cancer for 5 years, with the rates remaining below those in the general
population for 10 or more years (IARC Working Group on Cervical
Cancer Screening, 1986). The rates are even lower in women who have
had two negative smears. This means that it is quite unnecessary to
screen women annually, and that it may be almost as effective to
screen women every 5 years. Unfortunately, in many countries there
are some programmes where women are screened every 6—12 months.
Resources are being overused on a small proportion of the population,
with very little benefit; much more effect would be achieved with high
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coverage of the population and limited numbers of smears in the
women’s lifetime.

Table 3 (WHO, 1986) illustrates the effect of different screening inter-
vals on the estimated risk of invasive cervical cancer in women aged
35-64 years, based on data from screening programmes in Europe and
North America. The women all had a negative cervical smear at 35
years of age. The table shows that the reduction in incidence from
screening every 2 years is as great as from annual screening, and that
the reduction in incidence from screening every 3 years is almost as
great; even screening every 5 years offers substantial benefits.

These estimates assume total coverage of the population. Although
this is the ideal to be aimed for, it is rarely achieved; Table 4 illus-
trates the effects of screening different proportions of the population
at different frequencies.

It is clear that it is more cost-effective to recruit a high proportion of
the population and screen them infrequently, than recruit a low pro-
portion and screen them often. Table 4 is based on the assumption

Table 3. Reduction in the cumulative
incidence of invasive cervical cancer over
the age range 35-64 years, with different
frequencies of screening?

Frequency of Percentage reduction No. of
screening in cumulative incidence tests
1 year 93 30
2 years 93 15
3 years 91 10
5 years 84 6
10 years 64 3

& From WHO, 1986.

Table 4. Reduction in the cumulative incidence of
invasive cervical cancer over the age range 35-64 years,
with different proportions of the population screened
and different frequencies of screening

Frequency of Proportion Percentage reduction No. of
screening screened in cumulative incidence tests®
1 year 20% 19 6

2 years 30% 28 4.5
3 years 40% 37 4

5 years 50% 42 3

10 years 80% 51 2.4

2 Per woman in the total population.
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that all women have similar degrees of risk. However, it has been
shown that the women at low risk of cervical cancer in a population
are more likely to be screened than those at high risk. Table 4 there-
fore overemphasizes the degree of benefit that would be achieved by
screening a small proportion of the target population too often.

Age to initiate screening

The age at which screening is initiated is also highly relevant to the
optimal use of the resources available. Table 5 illustrates the effect of
initiating screening at different ages on the estimated risk of invasive
cancer, based on data from Cali, Colombia (a country with a high in-
cidence of cervical cancer). The estimates assume total coverage of the
population.

Table 5 demonstrates that the reduction in incidence from starting
screening at 20 years of age is as great as from starting at 25 years of
age, and the reduction in incidence from starting at 35 years of age is
almost as great. Table 5 also shows the effect of screening every 2
years over the age range 20-39 years, as could happen in a pro-
gramme based entirely on MCH/FP services. It is clear that the reduc-
tion in incidence is substantially less than from starting screening at 35
years of age, while the resources required are greater.

Health education about screening

24

There are three mechanisms available for informing women about
screening and persuading them to attend: public education campaigns
to encourage women to request screening, professional education to
ensure that primary health care workers include their patients

in screening programmes, and an organized programme combining
these two elements with a mechanism to ensure that women are in-
vited to be screened. The first two elements have been shown to be in-
sufficiently effective in programmes in developed countries such as
Canada and the United Kingdom. Furthermore, it is not clear whether
they have been targeted to those most in need of information. Hence,
special efforts are required to bring many at-risk women into screen-
ing programmes.

However, it is unlikely that all women in the target population will
respond to simple invitations to attend for screening, especially if
they are out of touch with the health care system, or if their previous
experience with the system has not been positive. In addition, most
women at high risk of the disease have other health, social or eco-
nomic problems which they may perceive as being of greater priority
than their need for a cervical smear. Accordingly, a coordinated pro-
gramme of health promotion is needed to ensure that women in the
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Table 5. Reduction in the cumulative incidence of
invasive cervical cancer for different ages at initiation
of screening

Age screening Frequency Percentage reduction No. of
initiated of screening  in cumulative incidence tests
20 vyears 5 years 84 9
25 years 5 years 84 8
3b years 5 years 77 6
20 years 2 years 52 10

(until 39 years)

target group understand the reasons for screening, what the procedure
involves, the meaning of the results and the purpose and effectiveness
of any recommended treatment. Operational research to determine the
best ways to recruit women into the programme may also be required.
The approaches to health promotion should be client-centred, and ap-
propriate to the local cultural setting. In designing these approaches,
key parties for participation are women, health care providers, com-
munity leaders and those involved in other relevant sectors such as
education.

Information on cervical cancer and the role of the male in prevention
as well as in encouraging his partner to participate in screening should
be communicated sufficiently early in life to have an effect (i.e. at the
onset of sexual maturity), and be available to all adults.

Effect of a single smear in a woman’s lifetime

Even low-level activities, appropriately directed, can be quite valuable.
An appropriately timed smear, once in a woman’s lifetime, could re-
duce the incidence of invasive cervical cancer. In order to be most ef-
fective, however, the single smear should be timed to ensure that the
maximum number of women who are likely to develop invasive cancer
in the future are examined when detectable precursors or preinvasive
lesions are present. Table 6 illustrates the effects of taking a smear at
different ages on the risk of invasive cervical cancer, based on data
from Chile.

Cervical cancer is an important health problem in Chile, and cervical
cytology services are available, but until now screening has had little
impact on the incidence of the disease, as it has been directed at the
wrong target group (see Chapter 1). Table 6 indicates that if it is de-
cided to take a single smear in a woman’s lifetime, the smear should
be taken from women aged at least 40, and preferably 45 years for
maximum effect.
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Table 6. Reduction in the cumulative incidence
of invasive cervical cancer as a result of a
single screen at different ages

Age of single  Percentage reduction No. of tests
screen (years) in cumulative incidence in population?
30 11 88 000
35 15 81000
37 17 81000
40 20 70000
45 26 57 000
50 26 45000
60 21 34000

@ Based on 1985 estimated population of Chile.

Economic aspects of screening

In Canada the cost of screening for cervical cancer has been estimated
to be about 10 Canadian dollars per smear (or $45 if the fee for the
appointment to take the smear is included) (Miller et al., 1991b).

Additional costs must be considered when an organized screening pro-
gramme is being set up. These are associated with the need for quality
control, evaluation and monitoring of the programme, centralization
of cytology services, and establishment of an appropriate information
system, as well as financing of public and professional education pro-
grammes. The costs associated with cytology laboratory services have
been summarized elsewhere (WHO, 1988). However, when a country
considers substituting an organized programme of cervical cytology
for a system that depends on opportunistic screening, the resources
available as a result of less frequent screening of low-risk women are
likely to cover the costs of reaching and screening the older high-risk
women until then largely unscreened, as well as the costs of organizing
the programme (Miller et al., 1991b).

As the frequency of screening is increased from once in a woman’s
lifetime to annual screening, the marginal costs per year of life gained
escalate. For example, it has recently been estimated by the Office of
Technology Assessment in the USA that a single screen at 65 years of
age would cost US $1666 per year of life gained (Muller et al., 1990).
Screening every 5 years from 65 years of age would cost US $3119 per
year of life gained, but screening every 3 years would cost US $9075
per year of life gained and annual screening US $48 868 per year of
‘life gained. Changing to an organized system of cervical cancer screen-
ing and reducing the frequency of unnecessary rescreening can there-
fore be regarded as cost-effective.
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Table 7. Cost-effectiveness of two different strategies
for cervical cancer screening in Chile?

Programme 1 Programme 2
Age 30-b5 years 30-50 years
Frequency 3-yearly 10-yearly
Compliance 30% 90%
Reduction in mortality 15% 44%
Reduction in treatment costs US $0.13 million US $0.25 million
Cost per case detected US $2522 US $566

a Source: Eddy (1986¢).

Similar considerations should govern the introduction of screening in
developing countries. Table 7 compares the cost-effectiveness of two
different strategies for cervical cancer screening in Chile (Eddy,
1986¢). It is clear that less frequent screening but with high coverage
of the population at risk is a more cost-effective strategy.

Monitoring and evaluation of screening

Monitoring and evaluation are essential to ensure that the programme
is both efficient and effective. Process measures, such as the number of
smears taken, the number of positive smears reported, the number
(and proportion) of women referred for diagnosis and therapy, the
number of invasive cervical cancers diagnosed and the number of pre-
cursor and benign lesions detected, should be obtainable from the la-
boratory and treating institutions. Such data must be analysed by age
to confirm that women in the target age group are being screened, and
that the subsequent management is appropriate. However, such data
cannot be used to evaluate the effectiveness of the programme in
terms of the prevention of invasive cervical cancer, unless the data on
cancers detected can be related to information derived from the total
population, which requires a pre-existing cancer register or a register
of cases of cervical cancer established for this purpose.

The simplest form of evaluation that will provide a measure of the
effectiveness of the programme is to demonstrate a change in the in-
cidence rate of cervical cancer (or in the number of advanced cases or
mortality from the disease) in the population. More detailed evalu-
ation requires the identification of all women who develop invasive
cervical cancer in the target population and documentation of their
screening history. Such documentation could be done by comparing
new cases of cervical cancer in the target population with a register of
women from the same population who have been screened. This will
permit an estimate of the relative risk in women who have been
screened and in those who failed to attend screening, and the
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combined effect can then be compared with the prescreening period.
Where such registers have not been established, a screening history
should be obtained from all women with cervical cancer, though this
may not be reliable as many women may be unable to recall whether a
smear has been taken in the past.

Efficient monitoring requires a system of linked records. A population
register (or available substitute) allows periodic call-back for rescreen-
ing at appropriate intervals. The cytology register, when linked with a
cancer register (which could be ad hoc and specific to cervical cancer),
permits women with cytological abnormalities to be recalled for repeat
screening, diagnosis and therapy. Evaluation of the programme can
then be carried out with regard to the assessment of:

e management of women with positive smears;

e false-negative smears;

e cancers which are detected during the interval between consecutive
screens;

e groups missed in the target population.

Further details of the data requirements for efficient management and
evaluation of cervical cancer screening programmes are given in Chap-
ter 5.

Responsibility for cervical cancer screening
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The efficient management of cervical cancer screening in a country or
region should preferably be the responsibility of a designated official
within a relevant organization. If cancer control has been designated
to a special agency in a country, this official should have an appoint-
ment within that agency. Alternatively, it would be appropriate to
designate an official within the ministry of health.

In general, it is not appropriate for the director of the cytology
laboratory to be made responsible for the overall management of the
programme, because the responsibilities for the programme are far
wider than for the laboratory, and cover aspects such as the identifica-
tion of the target group, recruitment, screening, management of any
cytological abnormalities detected and evaluation of the impact of the
programme.

The programme manager should be aware that successful cervical can-
cer screening programmes have a number of common features:

e They are organized as public health programmes, and not simply as
laboratory services for clinical investigations.

e They target the age groups at greatest and most immediate risk (i.e.
above 35 years of age), concentrating on women who have never
had a smear.
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e They use population registers to identify women in the target
group.

e The person in charge is named, can be contacted by telephone, and
is held responsible for his or her actions (Editorial, 1985).

In order to run a successful programme, the manager requires skills in
the fields of epidemiology, public health and management.
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Chapter 4

CERVICAL SCREENING IN PRIMARY HEALTH
CARE'

Setting up a screening service
The smear register

All primary health care practitioners should aim to identify, reach,
invite, and screen the women in the target population in their practice
area. If a register of the practice population is maintained, it should
be possible to identify the target population from the recorded age or
date of birth. If there is no pre-existing register, a mechanism should
be introduced to set-up a simple register for the purposes of cervical
screening. This can be:done using a simple card system. The card
should identify the woman’s name, address, date of birth, and a
family contact, and provide space for the date of each cervical smear,
the result, and details of any referrals necessary for treatment. Reports
received from the cytology laboratory should be filed with and linked
to the patient’s card.

The administrative and documentation aspects of the smear register
should be familiar to all staff members, but should be run mainly by
one person.

Training of staff

All doctors, nurses, and allied health workers in the practice should be
specially trained to take adequate smears using a vaginal speculum
and to perform and interpret a pelvic examination if indicated by the
patient’s symptoms or by the appearance of the cervix. Training
courses should be given in the department of gynaecology at the local
district hospital, if necessary. In addition, all staff should have a good
knowledge of family planning and contraception and well-woman
screening procedures, coupled with a good knowledge of menopausal
and postmenopausal problems.

Accommodation and equipment

Accommodation should include suitably equipped rooms that are
clean, warm, well ventilated, and well lit, and that provide privacy and

1 Based on an article by Chomet & Chomet (1990), with permission.
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have comfortable couches. The equipment and supplies required for
taking smears include gloves, spatulas, specula, and glass slides; facil-
ities for sterilizing equipment are also needed. The purchasing, order-
ing and reordering of disposable items (such as spatulas and slides)
and their storage and distribution in the practice must be carefully
organized.

Relationship with the laboratory

A delivery system is required for transport of slides to the laboratory,
and for transfer of reports from the laboratory to the practice. The
laboratory must have adequate quality control procedures in place for
cervical cytology (see WHO, 1988). The laboratory should also accept
some responsibility in follow-up of patients found to have abnormal
smears. Good liaison with the laboratory is an important part of the
screening process.

Relationship with the treating institution

The success of cervical screening is dependent on appropriate treat-
ment being available for any cytological abnormalities found on
screening. If suitable accessible facilities for such treatment do not
exist in the area (e.g. a department of gynaecology in the district hos-
pital), screening will be of no value. There must be a mechanism in
place to ensure that women with abnormal smears are referred to this
institution for diagnosis and therapy; the responsibility for ensuring
that the women understand this requirement is that of the primary
health care practitioner. Further, it should be ensured that the resuits
of any investigations, the necessity for repeat smears or for other
forms of follow-up, and the results of treatment are reported back to
the practitioner.

The target group for screening

All women in the age group determined as appropriate for the na-
tional cancer control programme, who are or have been sexually ac-
tive, should be screened (see Chapter 1). In order to ensure that the
available resources are used in a cost-effective manner, a stepwise
approach to the introduction and expansion of screening is recom-
mended (WHO, 1986). In countries where resources are limited, the
aim should be to screen every woman in the target group once in her
lifetime at about the age of 40 years. When more resources are avail-
able the frequency of screening should be increased to once every 10
years, and then once every 5 years, for women aged 35-55 years. If re-
sources increase and a high proportion of the target group are being
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screened, screening should be extended, first to older women (up to
the age of 60) and then to younger women (down to the age of 25). If
additional resources are available and a high proportion of the target
group are being screened every 5 years, the frequency of screening
should then be increased to once every 3 years for women aged 25-60
years.

Once screening has been extended up to the age of 60, screening is in-
dicated for women over the age of 60 who have never been screened,
or for those for whom a negative screening test has not been recorded
in the last 10 years. If resources permit, two negative screening tests
should be recorded for such women before recall for screening ceases.
Screening is not indicated for women within the target group who
have had a hysterectomy for a non-malignant condition if before that
hysterectomy they had a normal smear and if the removed uterus and
appendages were non-malignant.

Annual rescreening is contraindicated in every country in any age
group. The resources needed for such screening will always be more
appropriately used for other forms of health care as the marginal
benefits of annual screening over 3-yearly screening are negligible and
the costs are considerably higher. Screening women under 25 within a
year of first having sexual intercourse is unnecessary as, even if a pre-
cancerous abnormality is detected, the likelihood of it progressing to
invasive cervical cancer below the age of 25 is very low (Miller et al.,
1990). It may often be felt that screening women within an existing
health infrastructure is cost-effective, thus screening women within the
age range 20-25 years is sometimes advocated by maternal and child
health programmes, in part because bringing women into screening at
these ages may encourage their participation later. There is little evi-
dence that such screening achieves these objectives, however, while it
substantially increases costs because of the high frequency of cyto-
logical abnormalities in this age group that require diagnosis and are
then treated, even though the majority of them would have regressed
without treatment (see Chapters 2 and 3).

Ensuring that the target group is screened

Personal invitations
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If practical, the best method for organizing the attendance of women
in the target group for screening is by personal invitation. For women
who are literate, this can be in the form of a letter. For those who
cannot read, the invitation could be delivered personally by an allied
health care worker, or by a woman in the village or area who has
agreed, on a voluntary or paid basis, to deliver invitations to women
in the target group. Whatever form the message takes, it should be
carefully worded to enable the recipient to understand the importance



Cervical screening in primary health care

and benefit of being screened and to encourage other women in the
target group to do the same.

The women in the practice area should have already been characteri-
zed as being in the target group or not. If the practice is setting up a
register from scratch, it may be necessary to seek the collaboration of
village elders in identifying members of the target group. It may also
be necessary, in many cultures in developing countries, to obtain the
approval of husbands before their wives are screened. The necessity
for screening, and the reason why some women are in the target group
whereas others are not, may have to be explained through appropriate
health education. Once the register has been set up, it can be used to
identify women in the practice area who are due to be rescreened, pro-
viding the means have been found to identify those new to the area as
well as those leaving.

Each invitation should usually contain a specific time and date for a
smear. The woman should be encouraged to request an alternative
appointment if that offered is not convenient.

Casual attenders

When a woman of appropriate age attends the practice for reasons
unconnected with cervical cytology, it should be routine to check
whether, and how recently, she has been screened. If the woman is due
for a smear, as far as possible it should be done during the visit, but if
she is menstruating, she should be given a future appointment. In any
case the woman’s details should be entered into the practice register.

Maternal and child health/family-planning clinics

As indicated above, the majority of women attending MCH/FP clinics
in developing countries will be younger than the target age group. The
exception will be women who are still having children over the age of
35 or 40 years, who should be offered a smear. However, the clinics
may be used to issue invitations to the mothers or aunts of the women
using their services, the majority of whom will be in the target group.
Given the extended family networks in many developing countries,
this mechanism for recruiting women into screening should be actively
promoted.

Special events

As discussed in Chapter 3, in some countries special health fairs
have been organized to recruit women into screening programmes.
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Although the numbers of people attending these fairs have been

quite large, they suffer from two important disadvantages. First, it
may be difficult to ensure that only women in the target group are
screened, so that resources may be expended on those not eligible for
the programme. Secondly, it may be difficult to trace the women
subsequently to ensure that those found to have cytological abnormal-
ities attend for diagnosis and treatment. Accordingly, the full name,
address, and next of kin should be noted for all women screened at
such fairs. The use of mobile units is discussed in Chapter 3.

Special surveys

With the collaboration of the local public health service, surveys may
be undertaken to identify women in the target age group in the popu-
lation. These women can then be offered appointments to attend for
screening or screened on the spot in their homes. Such surveys will
provide the mechanism to set up a register for organization of subse-
quent screening.

Recording and reporting

Report forms

Details on the taking of smears and the process for recording the re-
sults and for patient follow-up are described in an earlier publication
(WHO, 1988). Slides should be labelled with the patient’s name,
identification number, the name of the clinic, and the date of the
smear. Accompanying forms should also have the patient’s date of
birth, address, result of last smear, history of use of contraceptives,
and any previous cytological abnormality, as well as her practitioner’s
name and address. These forms will usually be provided by the cyto-
logy laboratory, who will often use the lower half of the form for re-
porting the results of the cytological examination.

Informing women of their results
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All women who are screened should be informed of their smear
results. If the woman is literate, this can be in the form of a letter.
The format and content of this letter need careful consideration. If the
result is normal, this should be clearly stated, and information given
on when the next smear is due. If the smear is reported as unsatisfac-
tory, the woman should be advised to reattend for a further smear to
be taken. If the result is abnormal but not precancerous (e.g. a cyto-
logical abnormality due to inflammation), the letter can be reassuring
but may indicate that the woman should attend for appropriate therapy.
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The laboratory will usually indicate the management that should

be offered for abnormal smears. For smears indicating mild dysplasia,
rescreening within 6 months will often be recommended. For smears
indicating a more severe precancerous lesion or possible cancer, refer-
ral for further diagnosis and therapy will be recommended. Explicit
instructions must then be given to the woman when she attends for
diagnosis and therapy. It is the responsibility of the practice to initiate
the process to obtain follow-up smears when recommended, as well

as to ensure that the woman does attend for diagnosis and therapy
when that has been recommended.

For illiterate women, the above information will need to be given ver-
bally, either by an allied health worker or a voluntary health worker.

Every effort should be made to ensure that reports on the results of
smears reach the women concerned in a timely fashion. Reporting in
an easily comprehensible manner will encourage them to attend for
further screening as required.

Management of women with abnormal smears

Cytological screening is designed to detect the presence of preclinical
cervical dysplasia or neoplasia of the cervix. The presence of these
abnormalities will be variously reported, but all are encompassed in
the term ‘““abnormal” smear. Expressed simply, an abnormal smear is
one that shows cytological abnormalities. For women with normal
smears, screening should be continued at the recommended intervals.
However, women with abnormal smears should be removed from the
screening programme and referred for appropriate diagnosis and treat-
ment. It is the responsibility of the person obtaining the smear to
ensure that appropriate follow-up action is taken on the basis of the
cytology report.

Counselling

Counselling for women with abnormal smears is necessary to ensure
that they attend for diagnosis and treatment. Care must be taken to
ensure that women with a precancerous abnormality recognize that
this is a readily treatable condition. If care is not taken over these
psychological aspects of management a readily treatable condition
could, through lack of care, become an untreatable condition. In
developed countries, there is evidence that an important cause of ad-
vanced cancer in women who have been screened is failure to attend
for appropriate management (Miller et al., 1991b); care must be taken
to ensure that this does not occur in developing countries.
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Repeat cytology

If the smear is reported as being technically unsatisfactory, it should,
if possible, be repeated within 6 months unless there is clinical evi-
dence of a cervical lesion. Repeat cytology is also appropriate for the
majority of women with abnormal smears but without a definite cyto-
logical diagnosis of neoplasia. Those women who are reported on
cytological screening to have abnormal cells consistent with benign
cervical lesions, mild dysplasia (CIN I), or human papillomavirus
(HPV) infection with or without evidence of mild dysplasia should be
advised to have a repeat cytological smear within 6—12 months. If at
that time the degree of abnormality appears to be unchanged, screen-
ing should be repeated within 24 months after detection of the initial
abnormality. Women with persistent cytological abnormalities at that
time, or women who at any time show evidence of cytological pro-
gression, should be referred to the district gynaecology department for
diagnosis. Women reported on cytological screening to have abnormal
cells consistent with moderate dysplasia (CIN II), or severe dysplasia
or carcinoma in situ (CIN III) with or without evidence of HPV infec-
tion should be referred at once for diagnosis and treatment.

Management and treatment of women with cytological abnormalities

If a clinical lesion is detected on the cervix when the smear is taken, a
tissue biopsy should be performed, whatever the findings on the
smear. If a diagnosis is established of moderate or severe dysplasia ,
or carcinoma in situ, treatment should be recommended. Depending
on the age of the patient, her desire to have children in the future, the
likely compliance with follow-up, the presence of other disease, the
extent of the lesion, and the availability of equipment, treatment may
involve electrocoagulation, cryosurgery, laser therapy, therapeutic
conization, or hysterectomy.

If microinvasive cervical cancer is diagnosed, after appropriate evalu-
ation the recommended therapy in most circumstances would be a
hysterectomy. In certain patients, conservative therapy with a thera-
peutic cone biopsy may be considered. Invasive cervical cancer re-
quires specific investigation and management; the condition is usually
managed with either radiotherapy or a radical hysterectomy with pel-
vic lymphadenectomy.

Follow-up
If a patient has received treatment for cervical cancer, then she should
never return to the screening intervals recommended for women who

have not been found to have a cytological abnormality. If the treat-
ment was for intraepithelial disease, the patient should be recommended
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to undergo two further cytological evaluations at 6-month inter-
vals. If both of these evaluations are negative for persistent or recur-
rent disease, then annual cervical screening should be performed. If
the treatment was for invasive cancer, then follow-up should be
according to the recommendations of the national cancer control
programme.
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Chapter 5

INFORMATION SYSTEMS FOR CERVICAL
CANCER SCREENING

Introduction

As indicated in Chapter 3, special information systems will need to be
established to achieve the maximum benefit from the resources invest-
ed in cervical cancer screening. This chapter outlines the requirements
for information systems for cervical screening. Although based on a
document largely produced for a developed country (Miller et al.,
1991b), there are elements that can be incorporated now in pro-
grammes in developing countries, especially with the more ready avail-
ability of computer systems.

Population-based information systems
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A population-based information system is an essential component of
organized screening programmes. Such information systems must be
capable of supporting a variety of goals and objectives, including indi-
vidual information retrieval and sophisticated aggregate and compara-
tive data analyses.

The goals of information systems for cervical cancer screening pro-
grammes are: :

® To enrol the at-risk population. Data on the entire target popula-
tion, including women who have never been screened, must be
stored on the database.

e To maintain information. Information on the screening history of
each woman must be maintained on the database; in addition, the
information must be organized and the data elements defined to
facilitate analysis and planning.

® To provide follow-up. The information system must support com-
munication with individuals concerning smear results, the need for
screening, rescreening or follow-up.

® To support quality assurance. The design of the information system
must permit qualitative assessment of the overall programme.

® To track utilization. A critical measure of the value of the informa-
tion system will be its capacity to monitor screening patterns to
determine levels of both underscreening and overscreening.

e 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
as well as targeted outreach programmes.
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The specific objectives of information systems for cervical cancer
screening programmes are:

to locate women in the target population who have never been
screened or have been underscreened;

to provide data to identify special targeted groups such as elderly
women; ‘

to record cytological abnormalities detected on screening;

to assist in follow-up and treatment;

to reduce overscreening;

to provide reference data to cytopathologists;

to assist in follow-up communications to the target population;
to support a schedule of screening;

to evaluate compliance with screening;

to define high-risk groups;

to facilitate evaluation and planning of the programme;

to determine the cost-effectiveness of the programme.

Information systems for cervical cancer screening programmes should
be designed:

to identify the target population;

to identify individual women in the target population;

to permit individual women in the target population to be contac-

ted:

—to remind them to attend for screening once they reach the
recommended age;

—to remind them to reattend for screening at the recommended
intervals;

— to request that they visit their physician if a cytological abnor-
mality is discovered;

to check that action has been taken by the woman and her physi-

cian following the discovery of a cytological abnormality;

to provide long-term follow-up for patients who have received treat-

ment following the diagnosis of a cytological abnormality;

to permit linkage of smear results at the individual level;

to provide data on a woman’s screening history to her physician;

to collect data for assessment of the efficiency of laboratory quality

control systems;

to permit evaluation and monitoring of the total system;

to permit the comparison of data at a regional, national and inter-

national level.

The development of the information system will be facilitated by the
introduction of permanent individual identification numbers for pa-
tients. However, the establishment of a database to support a cervical
cancer screening programme need not be dependent upon unique indi-
vidual identification numbers and should not be delayed where such
numbers are not yet in use.
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Information system design

The design of the information system must incorporate the views and
data requirements of all groups involved in the programme. In other
words, wide-ranging consultation and participatory planning are
essential. With appropriate interaction on system design, the system
can be structured so as to serve the current and future needs of the
programme. For example, data concerning screening facilities (loca-
tion, hours, wheelchair accessibility, linguistic capabilities of staff, etc.)
might be identified as necessary by the target population, while epi-
demiologists would list a different set of requirements.

The process of planning and developing the information system -
should include all those involved in the programme and should be
sensitive to the needs of diverse interest groups, including:

e the target population, including representatives from women’s
organizations, women’s health groups, and all minority groups
(immigrants, ethnic minorities, the disabled);

e professional institutions and associations;

e cancer societies and cancer control agencies;

e the government, including representatives from public health units,
women’s health agencies and health promotion agencies;

e researchers, including epidemiologists and academic researchers in
health care and public policy.

Policy issues and use of data

Policy makers should understand the need for an information system.
The main advantages of such a system are that it facilitates the day-
to-day running of the programme, permits its performance to be
assessed and enables any necessary improvements to be made; it can
also be used for evaluation and research. The uses to which data are
put are of just as much concern as is the design of the system from
which information is derived. One of the primary concerns is the ques-
tion of access to information and the protection of individual privacy.
Extensive consultation is necessary to ensure that personal privacy is
protected, that legislation concerning access to information is adhered
to, and that appropriate protocols are developed for the use of linked
and aggregated data. Other policy issues will also require similar
consultation and review.

Components of information systems
Information systems developed in support of health programmes
usually contain a number of common elements, including: the target

population file, a registration file, a laboratory test database, data
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linkage capabilities (e.g. for linkage to cancer registers, registers of
births, marriages and deaths), and mechanisms for monitoring and
evaluation. Despite the likelihood of many of the data elements being
similar when programmes are developed in different regions, oppor-
tunities to improve evaluation and delivery of the programme may be
lost if the data are not standardized. However, the process of stand-
ardization should not be allowed to delay the implementation of re-
gional systems, providing they have the necessary internal elements
and external linkages, such as to the cancer register.

Other aspects of information systems

As part of the process of consultation needed to set up information
systems for cervical cancer screening, a range of information man-
agement issues will have to be considered. Although this chapter does
not include specific recommendations on topics such as ethical issues,
use of “‘smart card” technology, and the control of access to informa-
tion for research purposes, it is anticipated that the consultative pro-
cess will provide the mechanism for addressing them.

Implementation of well-designed and monitored information systems
can enhance the benefits of an organized screening programme. Such
systems can help to ensure quality control by linking screening and
treatment with outcomes, increase efficiency, identify and prevent
overscreening, support programme evaluation, and be used for re-
search purposes; data can also be fed back to yield further improve-
ments in the programme.

Monitoring and evaluation of the programme

The general objective of cervical cancer screening programmes is to re-
duce the incidence and mortality from the disease. The specific objec-
tives to achieve this are:

e to provide accessible and acceptable screening services;

e to recruit eligible women, ensuring in particular that those at high
risk are screened;

to ensure adherence to recommended screening schedules;

to ensure satisfactory collection and examination of smears;

to ensure effective communication of smear results;

to ensure appropriate follow-up if cytological abnormalities are
found.

The components of programme evaluation should be compatible with
these objectives and should include population-based information Sys-
tems as well as quality control systems, both internal and external.
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In the absence of population-based information systems, specific sur-
veys may provide some of the necessary information; these could
include surveys of the awareness of the need for screening among
women in the target population, especially those at high risk, and sur-
veys of the attendance for screening by women and the advice given
by their physicians.

Specially designed epidemiological studies, most economically of the
case—control type, can also be used for programme evaluation, but
should in general be part of a specific research project and subject to
peer review.

The data requirements for efficient programme evaluation include:

e data on the target population;

e a register of all smears, with identification as to whether it is a first
smear or a repeat (these records must be capable of being linked to
provide a longitudinal screening history for each woman. This
requires information to be obtained on all changes of name, and
preferably the use of unique personal identification numbers);

e a separate register of all abnormal smears, with data on follow-up,
management and outcome;

e data on all precancerous lesions diagnosed, classified by the recom-
mended terminology;

e data on all invasive cervical cancers diagnosed, classified by stage;

e data on deaths from cervical cancer;

e information on costs and personnel, relevant to every aspect of
screening.

For evaluation and monitoring purposes, the data must be maintained
in a form that permits identification and linkage at an individual level,
and the information system should be so designed that it is accessible
for such purposes, as well as for research and the routine requirements
of the programme. Nomenclature, procedures and measurements
should be standardized, and the data on the target population should
be provided according to age, geographical area, laboratory and the
woman’s physician. This will permit the identification of women in the
population who are not being screened, who are likely to include those
at highest risk, for whom special efforts will be needed to bring them
into the programme. Such linkages will enable the success of the meas-
ures taken to recruit such women to be determined.

The criteria for assessing the success of screening programmes relate
to the objectives of the programme; these include:

e increase in awareness of the need for screening in the population at
risk;

e increase in participation rates for screening;

e identification and recruitment of women who have never been
screened;
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e improvement in the performance of cytology laboratories;
e reduction in the number of unnecessary medical procedures;
e reduction in incidence and mortality from cervical cancer.

Thus evaluation should include not only outcome measures, most
importantly incidence and mortality from cervical cancer, but also
process measures, so that if a programme is not effective the correc-
tive actions needed can be taken.

The primary responsibility for programme evaluation should usually
be assumed by the government, although this may vary depending on
the country. However, governments may seek the assistance of non-
governmental organizations in reaching the objectives. In this regard,
it would be desirable for governments to appoint an advisory com-
mittee of experts from a variety of disciplines. Acting on the advice of
this committee, governments may be able to delegate to the various
organizations responsible for different programme components the
responsibility for any corrective action necessary.
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