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INTRCDUCTIOWN AND GENERAL CONSIDERATIONS

"Preservation of health is without doubt
the chief blessing and the fountainp
of all othéer blessings in this life.”

Descartes

"The superior physician helps before the early
budding of disease , . . the inferier physician
begins to help when the disease has already
developed; he helps when destructicn has
already set in."

Huang Ti Nei Ching Su Wen, 2800 B,(.
The philosophy of preventive medicine - as embodied in the above gquotation from ancient
China - is old and acceptable, However, we have yet to fully recognize the validity of this

concept in any significant manner.

Historigally, medicine seemingly passed through the "preventive medicine” stage with

milestones marked by the work of Pasteur, Lester, Koch and Salk. Recently, this progress has
been overshadowed by advances in antibioties ang surgical technigques, In practical terms, the
concept remains the most promising area for future medical advances, Although ne cure for

most forms of systemic¢ cancer has been discovered, it has nevertheless been pessible to make
significant advances in saving the lives of patients in whom cancer is detected, One hundred
yeers ago, a patient with cancer had little chance of survival, Ten or twenty years ago, a
cancer patient had perhaps one chance in four of recovery, Teday, fairly accurate statistics
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suggest that a patient with frank cancer has one chance in three of getting well, Much of
this progress has been due o technical improvements in the treatment of cangers by surgical
procedures and by radiation thorapy. However, certainly some of this pain iz due to improve-

ments in examination procedures that enable the early detection of cancer or precancerous
lesions at a time when the cancers are suffjciently localized to be amenable to standard

thorapy.

It haz been authoritatively estimated that today more than 50 per cent., ol all cancer
patients could be cured if their lesions were detected as early as is now possible, with
regular examinations and the best examining technigues, and if they were treated with all of
the hest resources of medern medicine and SUrEery, Advances on several fronts will need to
bhe made to close this gap betwean the one-third of cancer patients cured today and the
potential cure rate of over 50 per cent., but it is manifest that one important step towards
improving the cancer cure rate s wide applic&txon of cancer detection procedures teo
asymptomatic patients plus application of the best diagnostic procedures, combined with =zkill
and insight in interpretation of the findings, Alse needed is constant attention to improve—
ment of cancer detection procedures as well as possible development of new ones,

Control of cancer has in recent years been assuming increasing importance in the health
work of most developed countries, Cancer control embraces a series of measures based on
modern knowledge of prevention, diagnosis, treatment, after-care and rehabiiitation, Tta
aim is teo reduce the 1ncid@n¢e of the disease, improve its prognosis and prevent morbidity

(invalidism),

The World Heal th Organization Expert Committee on PBrevention of Cancer stated in its
report® that . 3o Light of present knowledge, the majority of human cancer seems to he
potentially preventable. The contrel of carcinogens plays an e€ssential role in primary
prevention, At the present stage, however, secondary prevention by means of early detection
and prompt and adequate treatment of precancercus and cancercus conditions is of major public

health importance.

Tt is now recognized all over the world that Ffundamentzl changes have gcgurred and are
5till gecurring in the relative role of different groups of diseases as causes of morbidity
and mortality, One of the must striking features in mortality statistics at present, apari
from the increased number of deaths due to accidents, is that certain chronie, non-contagious

diseases, amongst them cancer and diseases of the cardiovascular system,

have replaced

communicable diseases as the leading causes of death. This trend is most pronounced in
¢countries with a relatively high standard of living and well-developed health services, but

may now also be observed in developing countries,

I't is, however, not only the increasing role of cancer as z cause of desth and invalidism
that has stimulated the interest of health authorities s well as the public in the cancer
problem, Encouraging progress in knowledge of the etiology of malignant tumours has opanad
the road to the prevention of certain types of cancer and the resulis of surgical, radiclogical
and chemjeal treatment of the disease have funished a number of new approaches,

The time when the management of patients with malignant tumours could be left to
individual clinicians has long passed. Control of cancer, in the wider sense of the term
"vontrol", has in recent years become an integral and important part of the health services
of a number of countries. Cancer control consists of a series of measures based on present
medical knowledge in the fields of prevention, detection, diagnosis, treatment, after-care and

rehabilitation, aimed at reducing significantly the number of new cases,

of eures, and reducing the invalidism due to cancer.

)
“ Wid Hlth Org. techn. Rep. Ser., 1964, 276,

increasing the number
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In seme countries philanthropic organizations have been zble to raisze funds for the
contrel of cancer which have bheen utilized with great effect by farsighted health administra-
Lions to increase knowledge of the disease and to improve facilities for the protection of
the publie, Greatly improved cancer control systems have been developed or are being
developed in most parts of the world. Both the public and the health authorities of most
countries now expect a plan and an organization for cancer control.,

The scientific approach to cancer control has its origin in observations on occupational
cancers made some two hundred years ago. The identification and elimination of carcinogens
from industry was the lirst step in effective contrel and has resultad in legislation in many
countries prohibiting or restricting the use of a large number of carcinogenic substances, and
leading thereby to the eradication of certain types of cancer, The control of careincgens
continues to play an essential role in primary prevention, but in the cancer problems that are
of greatest public health interest today improved methods of secondary prevention play =n
important part, This latter development has largely been due to improved methods of detection,
diagnosis and treatmwent of cancer and precancercus conditions, Persconal habits and customs
are now known to be major etiological factors in some cases,

The first step$ in a control policy have been developed by legzislation introducing cancer
services and cancer education. These services extend from control measures in the hands of
the specialist of large-scale methods invelving the active co—operation of the public,

The time has now arrived for a considerstion of the present situation of early detection
of cancer from an international point of view,

DEFINITIONS

Irasmuch as the terminology used in carly detection such as screening, case—finding,
surveillance, etec,, has different meanings in different countries and even, 1in many instances,
different meanings in the same country, it was felt that a section providing common definitions
of the terms that will be meost widely used in this report would be needed, That is the
purpose of this section, and it is hoped that all Committee members will utilize these defini-
tions unless there is a concensus that any of the definitions should be rewritten, It should
be clearly recognised that a common definition for each of the terms outlined belew is
necessary if the report is to be understood by those concerned.

(1} Early detection

In this report, detection covers all measures aimed at isolating suspect cases within a

given population. Persons so detected are given detajled complementary examinatijions to enable
& diaghosis to be made, It should be stressed that the techniques envisaged as belonging to
detection will not of themselves enable a firm diagnosis to be made. It iz sometimes useful,

we think, to use & term that refers to all forms of early detection, whether by screening,
physical examination or other means,

{2) Screening

The United States Commission of Chronic Illness (CCI2 defined sereening as "the
presumptive identification of unrecognized disease or defect by the application of tests,

examingiions, or other procedures which can be applied rapidly. Screening tests zort out
apparently well persons who probably have a disease from those who probably do not, A
screening test is riot intended to be diagnostiec. Persons with positive or suspicious
findings must be referred to their physieians for diagnesis and necessary treatment", This

definition was adopted in principle by the WHO Expert Committee on Cancer Contrel in 1963P and

a
= United States Commission of Chronie¢ Illness = Copference on preventive aspects of
chronie disease held in 1951,

L} Wld Hlth Org, techn. Rep. Ser., 251

N




CANC/WP/68,1
page 4

the WHO Regional Committee for Europe in 1964, It should be noted that, by definition,
unrecegnized symptomatic as well as pre-symptomatic disease is included; also, physical
examination is considered as part of the procedure so long as it can be classed &% rapid. The
term "other pracedures” may alsoc embrace the use of guesticnnaires, which are assuming an
increasingly important place in screening. Finally, tests may ke "dizgnostic”, though not
necessarily so intended; for example, a gynaecological examination could be covered by this
definition provided it were rapidly carried out, In general, we have taken the definition

to imply a relatively simple (though not necessarily unsophisticated) method of case~finding.

(33 Mass screening

This is & term used to indicate the large-sgale sereening of whole population groups,
We have used it to refer to screoning where no selection of population groups is made,

(41 Selective sereening

We use this term for the sereening of selected high=-rizk groups in the population. It
may still ke large scale, and can be considered as one form of populationh screening,

(5) Multiple (or multiphasic) screening

This procedure has evolved by combhining single sereening tests, and is the logical
carollary of mass screening, Where much time and effort has been spent by & pepulation in
attending for a single test (e.g, mass radiography) it is natural to consider the economy of
offering other tests at the same time, Multiple (or multiphasic) screening has been defined
as "the application of two or more screening tests in combination to large groups of people'’ =

(%) Surveillance

This term is often used as a synonym for screening and essentially, in the sensze the
term is used, it does have the same meaning, However, a useful and important distinction
can perhaps be made between the two terms, Webster's Third New International Dictionary (1966)
defines "surveillance"” as '"close and continuous observation™, while the definitien of "to
sereen' is "to examine . . . methodicslly in order to make a separation into different groupa'.
"Sereening” tends to be thought of as (and in practice often is) a cross-sectional, short-term
operation on a populaticn at risk (e.g. "health weeks', "health fairs"); while "surveillance”
conveys rather the sense of a long-term vigil over the health of an individual or of a popula-
tion.

in this report "surveillance' has heen used to convey the idea of a long=ferm process
where screening examinations are rapeated at intervals of time,

(7) Caso=-finding
Throughout this report this term is applied to that form of screening of which the main
object is ta detect disease and bring patients to treatment, in contrast to epidemiological

surveys (soe bolow),

(8) Population or epidemiclogical survevs

While screening tests may well be used in population surveys (e.g, sphygnomanometry for
hlood-~pressure or tonometry for intra-ocular tensien}, the prineciple aim of surveys is not to
hring patients to treatment hut to elucidate the prevalence, incidence and natural history of
the vartable or variables under study, though case-finding is a natural by-product of surveys. b
A good example of an epidemiological survey is the Framingham study of ischaemiec heart disgase.—

4 ommission on Chronic Iilneszs (1957) Chronic illness in the United States: Prevention
ol chronie illness, Cambridge, Mass., Harvard University Press, vel, I, p. 45.

b Lawber, T. R., Moore, F. E. & Mann, G. V., {1957) Coronary heart diseases in the
Framingham study, Amer, J, publ. Hith,K 47, Suppl., 4.
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d.1 MASE SCREENING
GENERAL CONSIDERATIONS

The aim of garly disease detection (sometimes called secondary prevention) is szimple.
Primary prevention seeks to abolish disease by protecting the individual and the population
from attack befere the challenge has heen made, Early detection (case-finding) aims at
discovering and curing conditions which have already produced pathological change but which
have not ao far reached a stage at which medical aid is sought spontaneously, Therefore,
cancer detection can be defined a2a the search for an identifjication of cancer or its Precursors

in the asymptomatic, presumably healthy individual by means of a standardized routing examina—
tion,

Detection versus diagnosis, Cancer detection is to be contrasted with cancer diagnosis which
usually refers to the identification of the disease in an individual as a result of physical,
laboratory, or other examinatiens prompted by specific symptoms or complaints, If not found
first by & cancer detection examination, presumably all such malignant lesions will declare
themselves eventually and yield to efforts at cancer diagnosis.,

It iz felt that such a distinction between detection and diagnosis is not a mere academic
exXerslse in precise semanties. The belief that there is biologic justification for such a
distinetion in clinical cancer is & tecit reflection of principles whiech provide the rationale,
direction and scope of present—day efforts at cancer control,

Rationale of cancer detection. Efforts to promote the more widespread adoption of cancer
detection examinations throughout the world makes certain agsumptions:

(1) In many instances cancer is preceded for a period of months or years by a micros-
copicully benign lesion which ultimately becomes or gives rise to microscopically and
clinically maligzhant disease, Removal of such lesions prevents the subsequent develop-
ment of cancer, This is true cancer prevention.

(2) Most cancer at its inception goes through a phase in which it is quite localized
either at the cellular or organ level, if cancer is found at this stage, a high rate of
cure 1s obtainable,

(3) Over 75 per cent, of cancer occurs in areas which are readily accessible to
periodic survey by reliable cancer detection procedures,

(4) Although far from ideal, present-day methods of treatment are often vaery effective
when applied early engugh,

(5) In most sites and in most cases there isz a clearly demonstrable relationship
between early diagnosis and good prognosis.

It is, however, considered to be rightly stated that '"nohe of these assumptions has
received complete clinical, statistical or experimentsl confirmation although they are being
studied in various countries, As far as in situ carcinoma is concerned, these so~called pre-
invasive lesions are not truly malignant in the usual definition of the word; they are
peculiar lesions whick develop into cancer at an unknown rate of fregquency. It is necessary,

therefore, to record separately these precancerous changes and in situ lesions in the statis-
tics of cancer detection”,

No claim is made that this search for and treatment of the early case is the idezl
approach to the preblem or that it is always successful. Perhaps before long it will he
supplanted by a new method oriented to a guite different concept of the disease, more reliable,
lesz expensive and time-consuming, and, most important of all, more effective.

o i
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flowever, il can ba safely said that in the light of our current understanding of the
disease and considering the clinical, laboratory and ireatment methods now available,
programes of cancer control which emphasire the detection and early diagnosis of cancer and
its precursors afford the best protection possible for the individual and the community at
present ,

4,1.1 TRCMNIQUES AND METHODS FOR SCREENING AND THEIR APPLICABILITY TO VARIOUS CANCER SITES

Cancer defection tests. Cancer detection ftests can be divided rather simply into Llwe groups:
(1) those which purport to indicate the presence of the disease anywhere in the individual's
henty and (2} those which peoint to the presence of cancer in a specific single organ or site.

The purpose of a cancer detection test is to single cut from a large group surveyed those
relatively few individuals in whom a diagnosis or suspicion of cancer is suggested by this
seraening process. These patients can then be subjected to more intensive evaluation by
conventional diagnostic measures. Q

Criteria for cancer detection tests, The ideal cancer detection test, whether general or
site-specific, should possess the following characleristics:

(1) Simplicity. The procedure should be uncomplicated, easily and guickly carried
out, with a minimum of discomfort teo the patient, It should bhe adaptable for screening

large numbers of patients.

() Low cost, The procedure should be inexpensive in terms of equipment redquired and
professzional and technical time consumed.

(3) Raliability. The percentage of false positives must be kept to a minimum.
(4} Sensitivity. The percentage of false negatives must also be low, Furthermore,

the procedure must bhe capable of detecting dizease in its early, localized stages.

{5} Productivity. Assuming a test is sensitive and reliable, the yleld of cancer is
a reflection of the incidence of the disease rather than the procedure itself.
i

It 1s immediately apparent that these criteris are not abselute but are relative. Not ‘
only that, they are interdependent. For example, proctosigmeidoscopy 1s not exactly a
"simple" preocedure, However, what it lacks in simplicity it more than makes up in reliability
and productivity, On the other hand, whatever virtues screening or detection metheds for bene
tumours, phapchromocytemas, ete,, might have in terms of simplicity, reliability, sensitivity,
ete,, are cancelled out by the very low yield to be expected.. The final assessment of the

value of a cancer detection method lies in a critical evaluation of the number of these
criteria it satisfiez and to what degree.

General screening tests for cancer. The desire for a general cancer detection test which
would screen large population groups is an obvious and natural one, but it #eems no closer to
fulfilment today than when the search began in sarnest over a quarter of a century ago, The
advantages of a relatively simple, reliable, and universally applicable test for canger
similar to the laboratory serolegic test for syphilis, require little amplification,

Despite continual failures, many investigators are searching for & genera)l teat for -
cancer which will shorten the time from the development of malignant cells somevwhere in the
body to definitive treatment of the primary site. Numerous tests have been proposed to
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exploil and measure seme alleged characteristics of the cancer patient's blood, urine, hody
secretions, or immunologic or enzyme systems, Thus far, all the tostz have been found
wanting for a number of reasons,

fite-specific or single organ screening tests for cancer. While there is currently no
svailable general cancer Screening test, a number of different methods and techniques for
diagnosing precancerous conditions and early invasive cancer have been extensively studiad in
recent years, While many of these techniques are still in the experimental stazge and their
value can only be definitely assessed after further development and testing, there are many
screening technigues which have proven of value for the detection of cancer in various cites
throughout the body.

Listed below are a number of techniques and methods which, in the main, have proven
themselves to be of value, under appropriate conditions, when utilized for mass screening
purposes, However, the techniques and methods for deteétion will often not, in themselves,
erable 8 firm diagnosis to bhe madc, Suspected cases identified through SCreening programmes
must be given detailed complementary examinations before definitjive diagnoses ean be estab-
lished,

Technigues and methods for sereening

(1) Clinical examination, One of the most important methods is still the judgement
which fellews a pond clinical examination of the patient, which in a screening procedure
should be slassed as rapid and may usually include one or more body sites without
necessarily being a complete physical examination,

(2) Exfoliative cytology. The rapidly developing field of cytodiagnosis has intro-
duced new possibilities for the detection of cancer in many parts of the bedy. Exfo-
liative cytology, in this context, refers to the study of cells shed from a surface such
as that from the bronchial, gastric, or uterine micass, inte the secretions of these
organs, The presence of malignant disease m&y then be detected by examination of
secretions from these areas, it should be noted that this technjgue is one of the most
important of the techniques avazilable for early cancer deéetection, This method has been
extensively used with great success in mass Screening for precancer and cancer of the
cervix uterine, It is considered of value, too, in sereening for cancer of some other
sites, Cytologic specimens can be prepared from exfoliated material as well as from
material obtained directly from the mucus surface by scraping or from more deeply located
tissues by aspiration,

(3) X-ray techniques. There are a number of technhiques utilizing various types of
X=ray examination. Because of the number of these and the fact that several of them

are site-specific, they will be discussed at the time the specific bedy site is discussed
in terms of cancer screening.

(4) Thermography. Fever, as registered by the c¢linical thermometer, has long bheen
known to signify illness but localirzed skin temperature elevations have received scant
attention, Being hoemoiothermic, maintaining a uniform core temperature of approximately
37°C, and living in an electro—magnetic environment, man radiates energy in the infra-
red portion of this spectrum according te the second law af thermodynamics, The recent
development of highly sensitive infra-red detection devices for use by the military in
their space programmes has eventuated in the gdoption of such devices for biological

and medicsl use, One of the mest significant capabilities of these devices or thermo-
graphs is the detection of minute amounts of heat generated in and around multiplying
cancer cells. '

(3 Endoscopy, A number of poténtial cancer sites can be examined by this technigque,
€.g. by broncoscopy, colposcopy, and proctosigmoidoscapy.
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(5 Enzyme tests, Althengh some promising results from experimental screening with
various enzyme teosts for precancer and early cancer have been reported, much research ia
5ti11 needed befare the value of this technique can be adequately assessed.

() Othar technigues, Colposcopic examination of the cervix has been included as &
complemantary technigue in experiméntal mass screening programmes, Az & geregening tool
it must, however, be regarded as less efficient than agourate cytological examinations
in pointing to cerviecal pathology. Its application as a routine technigque in mass
soreening has many disadvantages. Colposcopic exsminations are, however, considered of
great value for the complementary examination of suspected caszes.

Sereening for carcinoma of the stomach by intragastric photegraphy (pastro=-camera)
must s5till he regarded as in the experimental stage, It seems doubtful whether this
technique will be of practical importance in mass examinations, éxcept in special high-
risk groups,

In =some instances the use of self-examination by the population being screengd tay
be useful, In the use of self-examination, prebably the twoe most important technioguss
are self~inspection and sell-palpation, The applicabllity of self-examination to the
various body sites will be discussed in the succeeding section on the application of
sereening techniques and methods Lo cancer sites.

Applicability of techniques and methods for screening to varioug cancer sites

This section will identify the most common body‘cancer zites that lend themselves to one
or more screening technigue or methed. A brief listing of each technique or method will be
given for each body site, following which, where indicated, additional descriptive intorma-
tion will bhe given. :

As noted in the previecus section, one of the most important methods for detecting cancer
18 a good examination. Since this examination in some form or apother might be given for
most of the body sites being considered, in the interest of not being repetitious they will
not be listed.

(1) Lung
(&) Chast X=~ray.
(h) Exfoliative cytology.

We do not possess accurate morbidity data on lung cancer that would indicate the size
of the problem, Nevertheless, an idea can bhe obtained from the general practice survey
carried out by the College of General Practitioners and the General Register Office in England
and Wales in 1955~1956, since it is likely that all patients with lung cancer consulted their
family doctor at least once during the cbservation year, The rate Tor "patients consulting”
tor neoplasm of the lupng, bronchus and trachea is 0.5 per 1000 persons (1.0 per 1000 for males
and 0.1 per 1000 for females); for men between the ages of 45 and 64 the rate is 2.1 per
1000, In this high~risk group lung cancer is found, therefore, at a rather lower pravalence
rate than is carcinoma in situ of the uterine cervix in all adult women (3.0 per 10007 .
However, lung cancer 1s so lethal that deaths from this condition are more than five times as
frequent as those from cancer of the cervix, Moreover, mortality has been increasing
annually at an alavming rate in the highly-developed countries, in step with earlier cigarettic
smoking; in England and Wales the number of deaths due te malignant neoplasms of the trachea,
bronchus and lung hes increased in males by nearly two~thirds between 1954 and 1964, having




CANC/WP/68.1
page o

risen from 14 QOO0 to 24 500.2 Such is the nature of lung cancer, therefore, that if early
detection could be mede effective, mass soereening of the adult population in highly-developed
countries would be indicated,

Unlike the accessible cancers (gerviz, lip and skin) lung cancer is customarily at an
advanced stage when diagnosed with the help of X-rays and the prognosis is nearly always bad,
The corrected survival rate at five vears for males in England and Wales registered during
1945-1847 was only 14 per cent, for early cases submitted to radieal treatment.a For all
#arly cases, whether treated or not, the five-year survival rate was only two per cent.
Seven out of eight cases were in men and of these only 13 per cent. were c¢lassified as early
at diagnesis, while nearly one~quarter had metastases, The median duration of symptoms was
about six months fur the early cases but only four~and-a-half months for those already with
metastases, The five~year survival rate of both carly and late cases treated radically was
unaffected by the duration of the symptematic history, being 12 per cent, for persons with
symptoms of from O to 2 menths' duration and 10 per cent, for those who had had symptoms for
12 months and aver,

This is & gloomy picture, but it is Necessary to remember that it is based on persons
developing the disease 20 years ago. Since then mass radiography (MR) has heoen practised
widely and it 1% necessary to study its effeect in combination with advaneces in thoracic
Eurgery, MR was, of coursze, developed for case-finding in the epidemioclogical control of
puimonary tuberculeosis, With the decline of tuberculosis in many countries, attention has
turned towards the pessibility of using MR mainly for diagnosing other lung conditions, of
which cancer is the most important, rather than just for seaking out tuberculosis, We
therefore need to see as clearly as possible what is the evidence for benefit so that a
sensible policy can be avolved,

Four surveys will be considered: that of Posner, McDowell & Cross in }?.i1*11'1:Llru:_:l-nezm;‘1
Cuthbert's review of the Glasgow X=ray campaign;5 Waddington's comparision of the Liverpool
survey with hisz own and Gifford's routine hospital admissions; and Doucot, Cooper & Weiss's
experience with the Philadelphia Pulmonary Neoplasm Research Projcct.7

Birmingham, Posner and his colleagues analysed all cases of lung cancer diagnosed by mass
minkature radiography (MMR) units in the Birmingham Hospitat Region during one year (1955-1958),
238 in gll being investigated, As with the Glasgow series, patients diagnosed by
"conventional MMR ("routine MMR cases’) waere compared with patients referred to the units by
general practitioners ("referred cases'). There were rather more older patients in the group
referred by general practitioners. At one year the survival of the routine MMR Eroup was
better than that of the referred group - 50 per cent, compared with 36 per cent., = though this
difference is not significant, More of the routine MMR cases proved to be resectable than
the referred cases - 44 per cent. compared with 30 per cent.; also there was a higher pro=-
portion of lobectomy as opposed to prneumonec tomy in the routine MMR group, which is usually 1
considered to eqguate with a better prognosis, As with the Glasgow series, B85 per cent. of i
the routine MMR group had had symptoms at the time of presenting for examination. Posner i
et al. concluded that the smallest cancers were very casily missed and recommendad the i
selective screening, by static 100-mm camera units, of men over 35 referred by their own !
doctors, irrespective of symptoms. They considered it would be a major mistake if the i
|

relatively high cost of a programme of this kind were to he allowed to deflect attention from
the importance of primary prevention,

Glasgow. Forty-eight patients with proved bronchogenic carcinema were found through the
cperations of one of the city chest clinics, and these patients were compared with 48 con—
secutive patients referred to the same ¢linic by general practitioners, The averaze age of
the two series was about the same with a similar range, most of the patients belng between
30 and 65, Of the 48 MMR cases, 36 were found to have had one or more of the cardinal
symptoms of chest illness; but on several counts the disecase in the patients referred by
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general practitioners was morce advanood, As might be expécted, the paticnts in both series
who were considered suitabie for surgery had the better survival at 18 months; but the MMR
group did better than the referred group, 13 of the MMR group surviving at 18 months comparad
wilth only eight of the reflerred group,

Liverpool ., Of more than 430 000 parsons over the age of 15 years X-rayed in the Liverpool
campaign of February-March 1959, 235 were admitted to surgical wards for investigation. nf

these, 163 were suspected of suffering from bronchial neoplasm -~ & rate of 0,36 per 1000
persons (0.5 per 1000 males), which i% somewhat lower than the general practice survey rate
nquoted above. Of the 163 suspects, 118 were proved to have a primsary bronchogenic carcinoma,
arel Wadddington compared these with his earlier series of patients admitted to the Liverpaol
Thoracic Unit, (f the 118 from the Tiverpool campaign, 80 (68 per cent.) were resected, which
ampunted to 90 per cent., of 21l those surgically explored, This i% a rather higher rate than
was found in the hospital series, where only 70 per cent. of those explored could he resected.
Moreover, a higher proportion of the Liverpool campaign patients could be treated by lobectomy
(as opposed to pneumchectoemy) than in the hospital series. However, at the time of compiling
the report, while only 61 per cent. of all the operated patients from the MMRA campaign {who QJ
had survived the first two months) had zurvived one year, 87 per cent. of the hospital series
had 50 survived, There therefore seems to have been no advantage, at the time of writing, for
those presumptively diagnosed earlier by WMR.

Philadelphia. In this well-known project 8137 men of 45 years of age.mr more were enrolled
in an experimental prospective survey with the ajim of following them up by means of six-monthly
70=mm chest X~rays and a short medical history. A previous MR campaign in FPhiladelphis has

shown a prevalence rate for lung cancer of 2.7 per 1000 men over 45, which is rather more than
was Tound in the survey carried out by College of General Practitioners in a similar age=group,

During the course of the study, 26 men, in whom no radiologieal evidence of neoplasia had
been discovered on entry Lo the project, developed lunig <ancer. Only five were without
symptoms up to the time of the first positive X-ray and only two were asymptomatic actually at
the time of the examination.  The other finding of direct interest is the period of survival:
only two of the 26 had survived te the time of writing the paper, which could have given a
maximum survival time of seven-and-a~half vears, though there is no statement as to actual
survival times.

From these surveys it is clear that the prognosis of lung cancer is little influenced by ."’
detection by routine radiography and that, in fact, most of those who are detected in thig way
are symptomatic at the time of their X-ray. It seems probable that, as at present carried
out, routine chest X-rey at any interval greater than siy menths would he alf 1little use,
More frequent X-ray examination not only would be ureconomic but would alsoe pose problems of
persusding subjects lo attend and of causing possible harm from radiation exposure, The hest
use of routine radiology at present is likely to be for the selective screening of middlie-aged
persons, particularly males, who are heavy smokers and/or have a persistent cough.

In considering the results of these (and other) early detection surveys it is important

to remember thatk like is not bheing compared with like; and that the slightly better prognosis
in the screened, as compared with the routinely diagnosed, series of patients is prohanly
accounted for by the fact that the disease in the sereehed group was discovered earlier in its
COUrse, it is therefore unwise to attribute, without better evidence, the improved prognosis
to the effects of treatment. Truly to compare two series in this way, it 1s necessary to
follow the treated patients over a much longer perind, in order to observe the long-term etfect
of earlier diagnosis on the cure rate.

Another point of importance in comparing series in this way is the need for random
allocation of the population into screened and control sectionsa. Without this precaution
there is the real danger that the patients diagnosed early by X-rays may differ in important
respects {which mizght affect the prognosis) from the routinely diagnosed group.
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The examination of sputum by cxfoliative cytologsy has zlso been employed as a means of

deteocting early cancer of the lung, Compared with the use of exfoliative cytology for
cervical cancer there are drawhacks, The bronchus is not as accessible as the cervix; and
examining the sputum is considerably more time-consuming than examining cervical smears if the
results are to be at 311 reliable, At the Johns Hopkins Hospital, Baltimore, the positive

sputum rate in patients with breonchial carcinoma rose from enly 20 per gent. when cne Sputlum
specimen was exXamined to 56 per cent. when five specimens (three smears of esach - i,e. 13
slides) were examined {(or from 42 per centl. to 95 per cent. when suspicious as well as
definjtely positive reports were included), In gnother series of 144 patients with suspected
lung cancer at 8t Bartholomew's llzepital, London,” 10 per cent, of the results obtained from
examining three smears from onec specimen of sputum were false-negative, The time needed to
achieve this degree of accuracy was unpacceptadly long. A rapid sputum cell concentration
technique is needed to shorten exumination time, and work on these lines is proceeding.

Lilienfeld has reporied on a comparison between sputum cytology and radiology in the
fgarly detection of lung cancer in persons living in United States Voterans' Administration
homes, Up to 1980 aver 12 000 persons, aged 45 and over, had heen submitted to a six-monthly
X=ray and sputum cytological examination at least once, and some 4000 had been screched three
or four times, 0f 43 cases of lung cancer diagnosed by follow-up, aytological screening
contributed to the diagnosis in 15, and this diapnosis would have been missed if X-ray
geraening alone had bheen used. On the other hand, if cytology alone had been used, 21 of the
43 would have been missed, Unfortunately survival at six months was no better thanm that
observed on previous oceasions, where repeated screening was not carried out,

It appears, therefore, that while sputum cytology is complementary to chest X-ray, its
use does not improve the prognesis by carlier diagnosis in lung cancer; and that the tech- .
nigue is too time-consuming for it to be economically justifiable as a mass screening measure,

Clearly the prevention of lung cancer would be fer bettcr Lhan early detection, and it is
interesting that the American Cancer Socciety and Veterans' Administration study Jjust referred
to showed that one per cent. of present smokers had positive or suspect sputum aytology as
compared with 0.35 per ¢ent. of those who had never smoked and (1,47 per cent., of past smokers,

(2} Female genital organs

{a) Exfoliative eviology.
(h) Colposcopy.

(g) Schilier's iodine test,

The evidence of the value of detecting cervical cancer early is relatively strong. The
earlier the stage at diagnosis the better is the survival rate, [t is also reasohable to
suppose that diagnosis and treatment at the pre~invasive, carcinoma in sity stage would very
greatly improve the existing survival rate, though it is as yet too soon for the relevant
gtatistical data to have accumulated; nor is there evidence of & reduction in the death-rate
diregtly attributable to diagnosis and treatment of the pre—invasive lesion (though mertslity
from cervical cancer is in general deereasing at a slow hut steady rate in advanced countries).
It is, indeed, probably too socon to expect to see this effect, since intensive community
secreening for cancer of the cervix has only been practised for a few years, and then only in
relatively few centres. A considerable tall in the ingidence of invagive cerviecal cancer
has, however, been observed in British Columbia and other centres since the introduction of
widespread screening by exfoliative eytelepgy, which may or may not be attributable to such
scoreening.

Unfortunately, the relationship between so-called intra-epithelial) carcinoma of the
cervix, or carcinoma in situ, and invasive cervical cancer has not so far been clearly
@lucidated beyond the shadow of a doubt. Now, because the evidence is highly suggestive
that the one is =2 precursor of the other - if not ulways, at least freguently - it can no
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jonger be considered ethical to carry out & definitive trial, Were it feasible, the idoal
trial would randomize hetweesn two groups of womgn in a large population. One group would be
socreened and re-screenad at intervals for carcinoma in situ (as well as for precliniecal,
micro-invasive cancer) and those women found with lesions would be treated by surpgery; while
the other, control, group would not be screened, but oclinical cancer of the cervix would be
diagnosed and Lveated in the conventional way, Such a trial should demonstrate whether
incidence and mortality were lowered and survival lengthened in the screened group, as com-
pared with the controls, It might still be ethical for & trial of this king 4o be carried
outl where facilities for screening, diagnesing and treating uterine cancer are as yet stivicetly
Limited by Lhe degree to which medical care iz advanced, The nature cf the cvidence requirearl
for a rigorous appraisal of the relationship between carcinoma in situ and invasive cerviocal
gancear has recently been 1‘evjewec.j by Krz(jx,9 )

Short of such 2 definitive randomized trial, the natural history of pre-invasive cervical
cancer has been reasopably closely studied. Firstly, there is relatively good evidence that
the in situ lesion of the cervix may hecome invasive cancer of the cervix. The direct ’
evidence for this ia hoth retrcspectivelo and prospective.ll’lz’ld'ld There % alse indirect !
evidence hased on the age-specific distribution of in situ and invasive cancers.l o1
Secondly, estimates are available of ithe proportion of in situ lesions that become
invasjve,llflz'13r16’17r18 though these estimates vary widely (from one-guarter to two=thirds).

Another important Ieature of the pre-symptomatic lesion about which there is intcomplete

information is ils duration, L'}unn1 has done useful work on this point, based on his study
af the United States Public Health Service survey in Memphis, Tennesee. He and hisz

colleaguesl9 now estimate an average duration of about 10 years (calculated from the age=-
specific prevalence and incidence rates). This accords reasonably well with the estimate of-
Boves, Fidler & Locle of 12 to 1% vears, based on mean age of onsct of both in S{E& and
c¢linical invasive carcinoma,

Jome of the picture presented by pre-invasive cancer of the cervix has therefore been
fillwd in, but there are still important gaps in ocur knowledge, We need to know about the
offect on mortality as guickly as possible since it is possible that incidence ¢ould fall
without a reduction in the death-rate, To obtain this infermation, mortality data retated to
nunbers of examinations in populations screencd are needed. it is also important, fox
practical purposes, to discover how frequently cytological exsminations need to be carried out,
Te learn this it is necessary to note the time elapsing between the last negative examination ‘;
and the first positive one in as large a number of reported screenings as possible, the
screening interval being varied in different groups of women, In this way it should hbe
possible to ceonstruect a frequency distribution of the rate of progression from cyfology
negative to invasive cancer in the small number of women in the population who develop cancer

ol the cervix, Depending on the shape of this distribution curve, it may be possible to
select an optimum screening interval at a point where there is a steep increage in the number
of invasive cancer cases, Registration of cytological examination and linkage with invasive

cancer registration are one way in which this can be done,

There are other practical problems associated with population screeming, the solution
af which depends on epidemiolegical knowledge, One of the problems is that of ensuring that
examination is offered to women at greatest risk. The evidence shows that the incidence of
cervical cancer incresses with age; that it affects married rather than unmarried women;
that early coitus is an etiologiecal fantor rather than parity; that there is a sharp secial-
cless gradient, with the bigher incidence in the lower secial classes; and that there are
marked cultural and geographical differences.zoﬂzl’gz

It is therefore ilmportant, in organizing population sereening, to take steps Lo ensure as
lar as possible that married women, particularly those who married young, and women in the
lower socio-economic groups are not only offered, but accept, examination. This means a
"free'" service and organized health education along lines planned sccording to prior attitude
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Studies, Without this approach it is doubtful whether merely providing facilities will in
practice achieve results, It is also necessary to plan health education, based on a

knowledge of the fundamental attitudes of the public, both women and men, to cancer of the
cervix and cervical cytology, so as to reach that part of the population most in need, The
surveys with this aim in view, in Alameda County, Califnrnia,23 an A national sample of the
population of the United States of America,34 and on a sample of the population of Manchester,
England,zﬁ are good examples of this.

A recent development, at presenl 5till in the evaluation stage, shows signs of over-
coming the diftficulty of persuading women at high risk to undergo cytelogical examination,
This is the irrigation pipette, 5 a plastic pipetie that can be inxerted by the woman hevself
into the posterior fornix of the vagina, The pipette conlains fixative, which is cupoiled
into the vaginal peol and sucked back together with exfoliated material, The pipett:. is
then placed in a eontainer and ma2iled to the lakoratory, where smear preparations of thoe
material are made, Davis2 has reported 2 nearly 80 per cent. rate of acceptance of this
technique among "semi-indigent" women in Washington County, Maryland: and a similar
acceptance rate has been found both by F. KochzS in Copenhagen and by Elizabeth MacGregor and
her calleaguasag in general practices in Aberdeen - to give only three examples, This method
has the possible advantage of making it much easier to obrain cytelogical spsecimens, It may
#lso make 1t possible to obtain specimens from women who, for various reasons, are not reached
by the conventional screening programmes, Examination of a moderately officient seli-
aspiration may he better than no ¢xamination et all, though if this technigque, with widespread
application, proves less acourate than the conventional methods, it will increase the problem
of how to avoid imparting a sense of false security. This technique is being evaluated on a
wide scale by the Cancer Contrel Program of the Unifed Ftates Fublic Health Servige and other
groups in the United States of America, and a report on the detfinitive evaluation of this
technique will be issued in the near future,

With the general acceptance of the value of eytalogical screening for uterine cancer,
attention has naturally turned to the possibility of developing automnated techniques,

A pumber of workers are examining the value of estimating the G-phosphogluconate
dehydrogenase (6-PDG) level in vaginal aspirate as an index of the presence of malignant cells,
Jo far this technique has proved too unreliable for cage-finding, Though apparently reliable
as regards sensitivity as a test for invasive cancer of the cervix, it has a false-negative
rate in the region of 30 per cent. for carcinoma in situ. o The false—-positive rate iz also
high = between 20 per cent, and 40 per cent, The value of varying the technigue is now heing
examined,

The develeopment of an automatic electronic scanner of preparations of vaginal cells has
been in progress since the 1950s. A practicable instrument has not so far heen developed,
but work employing the principle of scanning with s flying spot microscope is advancing,
There are numerous possible uses Tor an instrument of this type and more than medisal interests
are involved. The cost of developing a prototype instrument is considerable and there might
well be a case for co-operative effort in this field, More recently, the possibility of
detecting cervical cancer cells in vaginal aspirate, uging the Coulter Counter, has been
reported.31 In addition, several other automated versicns using a modification of the
Coulter Counter with or without computer techniques added are being investigated, The
principle in the latter instance is based on either cell size, nuclear sire, or DNA content
of the nucleus, It should be noted again that all of these technigues are still heing
critically investigated.

As noted earlier, colposcopical examination of the cervix has been included as a com-
plementary technique in experimental mass SCreening programmos, Its application as a routine
technique in mass sereening has many disadvantages and certainly must be regarded as less
efficient than aceurate cytological examinations in peinting to cervical pathology,
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Sehiller's diodine test ig hased on the lack of glyveogenic content of the abnormal
epithelianl cells and is not considered specific enough for cancer to be useful in mass
SCreening programnmcis, 1t has been found to he useful hy some investigators in determining
abnorme! areas and to selcot the nlace where a specimen for hiopsy is to he taken.

(3)  Preast

(a) Belf-~examination.

(B} Xeray Lechnigues:
(i)  mammography;

(ii) keroradiography,
(o) Thermography {(infra-red photography).
() Jltrasonic scanning,

According to Sepi et al. the age-adjusted death-rate trom cancer of the breast among
women in 1860-1961 ranged from 3.8 (Japan) to 24,2 (Netherlands) per 100 000 per year in the
24 countries covered by their survey. However, only five of these countries had death-rates
lower than LS per 100 QOO and 1L had death-rates bigher than 20,

In a large numher of countries today breast cancer is the most freguont form of cancer
RMONKE WOmen . It is cstimated that in the United States of America one in every 20 women
will develop this form of canceor, In many urban sreas the annual number of new cases exceods
70 per 100 000 women and in high-risk groups such as unmarried women over the age of 73,
armual incidence rates as high as 400 per 100 000 have been reported.

For u highly prevalent and lethal condition thail tends to run its course whatever the
treatment, the question of esrly diagnosis, with a view to more complete eradication of the
tumeur and consequent improvement in the prognosis, assumes high importance., We should
inquire whether, if breast cancers can be brought to treatment at an earlier stage than at
present, by health education, frequent self-examination of the breast, or screening by soft
X-raya {or possibly by infra-red or ultrasonic scanming), the proghnosis is likely to be
improved, Delay among women at risk may occur for twe main reasons: firstly, fear, and
secondly, failure to be aware of a small lump in the bhreast. Another cause of delay iz a
lack of awareness by the medical profession of the importance of early diagnosis.

The first of these reasons for delay is gradueally diminishing pari passw with a rising
level of general education. Better general education enables people to reason more clearly
and to plan rational steps to meet o situation, More specifically, ignorance and fear go
hand in hand, and health educatton, in seeking to overcome ignorance, at the same time aims
to diupel the [ear that may prevent & woman from consulting her doctor as soon as she notices
something wrong.

The zecond reaszon for delay - the faet that the lesion iz small cnough to escape
attention st all unless logked for in & special way — ¢an be overcome by organized mass
screaening, Screening may take the form of physical examination, examination by the woman
herself, or an externally apblied technique, such as mammography or thermegraphy.

Physical examination and self-ewxamination of the hreast. While physical examination by
a physician 45 to be encouraged whenever a woman at risk presents ag a patient for whatever
cause, we must realize that this may be risky. The danger is that women may be falsely
reassured and thal, during the prohably Iong intervals between examinations, breast cancer
may develop with symptoms, and perhaps signs, that are ignored. For this reason it is
advizable always to teach self-exszmination of the breast at the time of the first physical
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examination, so that sarly danger signals are not disregarded thvough ignorance or fear,
Naturally, teaching breast self-examinagtion is only a part (thougiy an important part) of
health education, Tt is likely that physical examination of Lthe breast will keep its
importance in early cancer detection, since mammography and examinaztiaon by a physician appear
to be complementary, apd not mutually exclusive,

X-ray mammography, Mammography was [irst developed as a clinical diagnostic tenhnigue
to assist the cf:niuian when diaghosis was difficult. For example, Gershon-Cohen & Bordensg
discovered 28 cancers in 1100 women over the age of 35 examined svery six months for eight
years, Again, in a hospital serics of 2500 women with unrelated breast pathology Egan
detected 58 malignant growths. e

For the reasons we have alrveady considered it has been suggested that earlicr diagnosis
of breast carcinoma at a preclinical and perhaps impzlpable stage by population secreening
using mammography should improve the prognosis, This is & reasonahble hypothesis but one
that is difficult to test,

In order to determine the value of X-ray mammography in population sereening a controlled
trial on a defined population is needed, with a comparison of the results of standardimed
treatment in a randomized group of women disgnosed by X-ray memmography with these of a
second group in whom the diagnosis of breast cancer has been made in the usual WY . A very
targe population is needed in order to provide adequately sized treatment groups. The
annual incidenhce of ¢arcinoma of the breast in England and Wales is of the order of 64 per
10 000 women aged between 35 and 74, so that a population of 100 000 women hetween these
apes, representing & total population of some quarter—of-a~million persons, would only yield
annually individual treatment groups of 30 patients each, regardless of age, clinical stage
and histelogical type. Further difficulties in a therapeutic trial of this kind are its
very long-term nature {(follew-up for a comparison of mortality between the two Eroups is
masehtial, with consequent loss to the trial from migration and deaths from causes other than
cancer), and the large amount of apparatus and of skilled radiologists' and radiegraphers’
time that need to be available, However, a survey of this kind is being undertaken in the
State of New York, in association with the Hospital Insurance Plan of (reater New York.34
Preliminary findings show, as we have just noted, that mammography and physical examination
appear to be complementary,

Screening programmes utilizing mammagraphy are not yet commonplace. There are a number
of reasons for this, including insufficient numbers of trained radiclogists and radiclogical
techpnicians who ¢an utilize this technique, the relative high cost of providing training and
fagilities are prohibitive in many instances, plus the fact that severzl new sereening
techniques are emerging which might come closer to fulfilling the criteria for a screening
technique which was discussed earlier in this document., At this point in time, it would
seem that the conventiconal X-ray mammography should be limited to its use as an adjunct to
diagnosis,

Angther radiographic procedure called xeroradiography may ‘also be used to portray breast
architecture and may have Lertaln advantages gver convent1onal mammography, including the
possibility that it may fulfil Lhe criteria for a screening technigue. With xeroradiography,
an X-ray image is obtained on a selinium-coated plate instead of on photographic film, The
plate is subjected to an electric charge before making the Xe=ray aexposure;  the charge leaks
off on the selinium in direct relationship to the X-ray exposurce. The plate is developed
under a cloud of oppeositely-charged powder in a light-proof box, These several steps have
posed drawbacks in the past, but new equipment to overcome these factors is currently being
developed,

Among the advantages of xerography over conventional mawmegraphy are (1) better defini-
tion of detail on the xerogram than on the X-ray film; (2) the exposure tine is shaorter;
{3) all the breast structures are delineated on a single xerogram, which is not possible on a
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single mammogram: and (4 the amount of radiation sxposure is approximately one half, In
agdition, further refinemenl way well result in this technique becoming & sereening tool in
the near future,

Other technioues are heing explored hesides that ol radiology. Infra=red photography
(thermography) is one possible method at present being evaluated, and it has been shown that
outlines of Lumours can be produced from their increased blecd-flow compared with the
surrounding tissue hy means o) an infra-red scanning device (thermovision). Thermography
can be employed io detect localirzed lemperature slevations OVEr CAanGers in the breast with up
to 94 per cenl, acouracy. Dysplastic conditions display dubious patterns in about 25 per cent,
For these reasons, thermography might be used as a preliminary screening progedure to elimi-
nato those women whose breasbs are not problematic, reserving mammography for those whoseo
thermographic patterng are suspicious.

Another possibility is the use of ultrasonics, and this field, too, is being explorved
though the technigue has neot as yet reached 2 practicable stage.

(4) Other ¢ancer sites

{a) Bladder, Soreening for cther cancers has been shown To be of value in certaln
groups of the population who are at special rigk. 7 these, perhaps the foremost are

workers in certain indugtries, of whieh the rubber and electric-cable industries are )
the most imporfant. Ir the past, benxidine and beta-naphthylamine or allied substances
were used in the manufscture of rubber articles and electric-cable insulating material,
Thess substances are now known to be highly carcinogenirs, especially for the bladder.
Precancercus polyps and early cancers of the bladder wan be sccurately detected by means
of exfoliative cytology, For those at risk routine cytological examination of the '
urine at six-monthly intcrvals is recommended.

47 9321' Exfoliative cytology has alsa been shown to be valuable a5 a diagnostic

aid in the early detection of cancers of the oropharynx, Dental inspection otften shows
small lesions of the tongue or cheek that would not normally be suspected of malignhancy,
However, by routine scraping of these lesions and cytological cxamination of the material,

a proportion can be shown to be carcinomatous and radically exterminated, This is
probably the hest present use for oral exfoliative cytelogy as a soereening technigque for
the oral cavity. ey

() Stomach. There are some 14 GO0 deaths annually in England and Wales from gastric
cancer, mainly in persons over the age of G835, This is segond only to carcinoms of the
bronchus and lung &% a cause of death from cancer. Methods for its early detection can
be aemployed, though they are difficult to apply. Unfortunately, the prognosis for
stomach cancer is appallingly bad when diazgnosed by normal olinical means, at whatever
stage, Indeed, it is a paradox that the shorter the history of symptoms the worge is
the prognosis in terms of survival, The best hope of improving the results of surgory
is by diagneosis at a precancerous stage and this may be done either by gastric cytology
or by gastric phntﬂgraphy,‘or both, However, the stomach is inaceessible and any Kind
of mass screening is hardly practicable. The exfoliative cytological technigue for
examining the stomach requires particular skill and needs to he carried out under
hospital conditions, its use is therefore virtually limited to aiding clinical diagnosis
in patients with suspected lesions, Both exfoliative cytology and gastric photography
are used for screening high-risk populstions, particularly elderiy men - for example,

in Japan, where fthere is a high incidence aof carcinoma of the stomach, Perhanps these
techniques will be found to be of particular use in spec¢ial high-risk groups of persons
whe have already given positive results in a preliminary sereening test, Haemoglobin
estimation could be used in this way, applied selectively to the elderly members of the
population, since persons with gastric atrophy tend to develop macrocyhic anaemia.
Another possibility is tubeless gastric analysis for the presence of free hydrochloric
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acid, using an electrolyte-combining resin, In the future, it may prove possible to
develop 2 simple test for gastric parietal cell antibodies,

(d} Colon-rectum, Techniques available:
e re—
(i) Endoscopy;
(ii) Cytological examination;

{iii) Chemical tests,

The ¢olon-rectum is one of the cancer sites accessible tor direct examination and
therefore presents an excellent opportunity for early diagnosis and control, With the
possible exception of carcinomz of the uterine cervix, the skin, and the oral cavity,

the colon-rectum offers the best oppoertunity for detection, early diagnesis and sven
actusl cancer prevention,

Not only is this area one of the most common sites of cancer, but it is alsec
readily accessible to detection techniques available to a physician in his office and
has great potential for mass sgreening, In addition, cancer of the colon-rectum is
thought to be preceded in many instances by @ readily identifiable benign pre-malignant
lesion that is susceptible to remeval months or years before it undergoes maligpant

changes. Thus, true cancer prevention may be possible. In colon-rectum cancer,
esarly diagnosis is not only life-saving, but can eliminate the need for extensive
surgery and unpleasant prosthesis, Yet, even though several detection methods for

early diagnosis of this disease are availeble, the yearly coleon-rectum cancer deaths
total approximately 45 000 in the United States of America alone,

Several methods of early detection have been investigated and evaluated, and it is
felt that the best detection procedure iz routine proctosigmoidoscopy a3 part of a
clinical examination, While there is no guestion as %o the fact that routine procto-
sigmeidoscopy can be utilized as a most effoective cancer detection technique, at the
same time it is quite obvious that those countries where the ingidence rat

& is very low
should not congider this as a sereening device,

Since routine sigmoidoscopy using the conventional rigid sigmoidoscope is a wall-
known procedure, no attempt will be made to describe it. It should be noted, however,
that several new instruments are either available or are in the finzl testing stage
which will improve even further the ability of the proctosigmoidoscopic examination to
detect colen-rectum cancer early. One new instrument that was developed and is
currently being evaluated by the Cancer Control Program of the United States Public
Health Service is a flexible fiberoptic gcope which will enable the examiner teo almost
double his ability te pass the sigmoldoscope from the 26 sonometers to approximately 45
sunometers with the flexible scope, This scope has flewxible glass fibres providing the
light source and also has channels for sir and water, Flexible plastic fibres, which
are much more durable, are being developed to replace the glass fibres, It should also
be noted that the rigid scope can currently envisualize approximately 45 per cent., of

existing lesions, whereas the new fibre-scope ecan reach approximately 80 per cent., of
the colon-rectum lesions,

Several other tests should be mentioned as possible screening devices, One of
these is the Guaiae test which is used to detsot cecult blood in the stools specimen,

The routine test, because of its non-specificity and because a patient generally should

be an a meat-free diet prior to its use, may not be a very effective screening device,

A new version of this test, with a lesser degree of senmsitivity, is being studied in

the United States of America, The new version, which shows promise, allows patients to
be tested without a meat~free diet and has been so devised that a positive test pgenerally
means that further examination is neceszary or, in other words, the new version has &
higher degree of specificity tor colon-rectum cancer than the garlier Guaisc tests,
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Anather technigue is the use of exfoliative oytology, Since there are several
methods of collecting cells, #nd the technique of exfoliative cytology has been described
earlier, no attempt to describe this technique in detail will be made here, It sheould
be noted that some of the results present an encouraging picture and can be highly
accurate Ln the hands of a2 highly skilled, interested and enthusiastic iteam, However,
the technique has presented problems to others who are less experienced and who then
Find it difficulit vto duplicate the results,

According to Fidlor et al,,js despite the advantages of ¢ytological ipvestigation
to & symptomatic patient, the application of the method to general populatien screening
does not seem justified. It would, however, be worth considering its systematic
application jin high-risk groups such as patients with long-standing ulecerative colitis
ar poalypasis,

4,1,2 EVALUATION OF EFFECTIVENESS OF MASS SCREENING PROGRAMMES FOR DIAGNOSIS AND FOR
BUCCEESFUL, FOLLOW-UR

The ultimate aim of periodic mass examinations for the detection of cancer is to reduce
cancer morbidity and mortality. It is questionable whethar any of the mass examinations
carried out to date have produced uneguivocal evidence that this objective has ever heen
attained. The major reason why this objective is difficult to assess is based on the fact
that the reliability of mortality statisties is affected by numercus factors, In the absence
of unequivecal evidenee of direet results of mass screening, indirect indices have heen
studied, Ixamples of such indirect indices are atténdance rates, yield, cost per case
detected, the stage distribulion of cases, and so on, Such indirect indices are necessary
in evaluating mass examinetion programmes, as they show whether certain prerequisites af
achieving the main purposes of the programme have been fulfilled and revealed difficulties

that calied for revision, ilowaver, they are not, in themselves, sufficient for final
@valuation of a programme unless the correspondence between them and the ultimate ohjective
hag been firmly established. In the cancer field this is not always the case,

While it iz felt that the evaluation of variouszs types of mags examination programmes
under different conditions is difficult, it is felt that more effort should be made to mors
properly assess the ultimate objective, namely reduction of cancer morbidity and mortality.

The remainder of this section will be devoted to some of the factors on which success or
failure of a mass detection programme depends. As previously indicated, these factors
directly influenece the results of mass screening programmes and thereby become guite
important th the over=all evaluation process,

(1) The diagnostic test

Sensitivity and specificity are standard measures in the évaluation of diagnostic tests.
Cytological examination as & screening device for cervieal cancer iz one example of & test
which has been extensively evaludted in terms of these two characteristics, Often, however,
in mass examinations, the efficiency of the test used is not well known heforehand, It is
important to realize that the results obtained under one set of conditions, for example, when
a test is used in & clinic on a limited number of patients, may not apply in widely different
clrcumstances, such as obtain during a wass examination carried out under pressure‘by
different types of personnel in a general population with a relatively lew prevalence of
disease, The effictiency of the tests to be ugsed must therefore be estimated for each pro-
gramme, Strictly speaking, this requires that the diagnosis for the disease under study
should be established or ruled out for every person tested by the sergening procedure,
repardless of whether the screening result is negatlive or peositive. In practice, a com-
promize is necessary. As a minimum, arrangements should be made to ensure that cases of
disease diagnosed ameong persons formerly found negative on sereening or among former suspected
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cases that failed to attend for further examination are reported to those responsible for the
pProgrammns, This will enable some estimate of the proportion of Talse negatives, Where an
efficient cancer registry is in operation this solution presents no real problem,

In some mass examinations the yield, i,e, the number of cases tietected, has heen used to
indicate the efficiency of the test procedure, It should be realized, however, that yield
depends not only on the test, but also on the prevalence of the disease in the population
studied and on the normal level of case-finding in that population,

A very important property of the diagnostic test is its ability te give a positive
result early in the development of the disease, i.#. in pre-invasive, preclinical or asympto=
matic cases, Two criteria by which this property of the test is commonly judged are the
clinical-stage distribution of the cases detected and the presence oy ahsence of subjective
symptoms in these cases, It should be noted thai in considering the result of a first
$creening of a population the clinical-stage distribution can be misleading. It has its
limitations glso when used for this purpose in material obtained by re-screenhing of the same
population at suitable intervals, Moreover, where the material has been derived from first
screening of a population, information about the presence or absence of subjective symptoms

can be seriously misleading when used for assessing the ability of o certain test to detect
cazes early,

(2) Publis acceptance of the mass examination

One of the important items that need to be considered is the evalualion of public
rcceptance of the examination programmes offered. The number of porsons attending a pro-
Eramme is not in itself a valuable index of public attitude. A much more informative fipure
is the proportion of the eligible population attending, though this index ¢an only be used if
the programme is offered to a defined population, When this is the case, it becomes possible
te study the characteristies of those attending and those not attending: e.g. age, sSex,
marital status, parentage, socio-economic status and educational level, Such information
reflects the pattern of motiviation in public participation and is of great importance, not
only for the evaluation of the programme itself, but for planning future programmes and pre-
paratory health education, For example, several studies on screening for cervieal carcinoma
have shown that the lowest participation is found among groups of women with the highest
morbidity and mortality from that cause, i.e, in the lower income groups. Conversely, the
groups of women with the highest attendance rates include those least likely to benefit from
the examination, not only because incidence of the disease is low amorng them, but also because
they are the ones most likely to see the doctor if early symptoms develop, Such negative
selection for ewamination may be expected for various reasons in several types of mass
examination for cancer. It is not likely, for example, that most heavy cigarette smokers
will he very receptive to the ides of pericdic screening for lung cancer.

{ne observation commonly made in mass examination is that the attendance rale tends to
drop quite markedly when examinations are repeated, This is partiecularly disturbing where
the drop is accompanied by ineressed negative selection, One consequence of such a trend
from the point of view of evaluation is that it becomes difficult to compare the results of
successive examinations, If, for example, a first 5cr@9ning with a high attendance rate and
& high yield is followed by a second screening with a low attendance rate and a law yieid,
attributing the difference in yield exclusively to the preventive effect of the first
sereening may not be justified,

Another important item to be considered is the concept that a rather limited number of
individuals have that much of the educational propaganda used during mass screening programmes
may possibly create cancerophobisz. Some studies along thege lines have been made, and bhased
on these studies and a feeling of most people knowledgeable in this area, it is felt that the
danger of creating ¢ancerophobia has been vastly over-estimated in the rast, and that, on the
contrary, the introduction of well-organized mass detection programmes has helped to reduce
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fear of cancer in large sections of the population, it is also desirable to evalugte the
potential danger of cremiing a leeling of false security in the population screened.

(3} Follow=up

Angther aspect of mass examination which requires constant appraisal is the organization
ang efficiency with which those in whom cancer has been demonstrated or suspected at the
initinl screening are [ollowesd up. The following data are indispensable for the evaluation

of follow-up measures taken in the period betwoen initial screening and final diagnosis and
treatment :

(a) the proportion of these referred for Iollow-up whe actuaslly comply;

() Lhe final diagnosis for all those referred, whether they have complied or not;

() the time regquired for establishing the fical diagnosis and for starting treatment.

From the admipistrative standpoint it is of grest importance to identify the reasons for
any delay between initial examination and final diagnosis. In thiz context, it has been
found 1n some countries that an important cause of such delay iz the overloading of special
institutions for the complementary examinations which may accompany mass screening.

(d) Treatment

Treatment as such has been uged in trying to evaluate the efficiency of masg examination
programmes. Cme way of deing this has been to compare the proportion of sereecned cases that
could be given radical treatment with the proportion that could be similarly treated among
cases diaghosed in the conventional way. Such comparisons have their obvious limitations,
1t has, for example, been found that the resectability rate is much higher among lung cancer
patients incidentally detected by mass X-ray survey, than among other lung cancer patients of
similar age. Tf the prognosis is better for resectable than for non-resectable cases, the
conclusion i near at hand that improved contrel of lung cancer can be achieved by pericdic
muss K-—ray Surveys. This may be true and probably is, but the conmclugion 1s not warranted by
the kind of data referred to. Tt has been shown that mass examinations tend to pick up a
disproportionate number of the relatively benign tumours. Jome tumours are detected by
periodic mass X-ray surveys because they are sufficiently slow-growing to permit the patient
te wait for the next examinatiocn.

Few attempts have been made to azsess this selection effect on mass examinations, It
could be done with relative easc for those forms of cancer where histological malignancy
Erading is feasible, e.g., for breast cancer. Th such evzluation blind reading would be
essential, Studies of this kind are now being attempted, for example, in Norway.

Comparision of the extent of the treatment needed to control the disease in cases
detected by mass sereening and in those conventionally detected is another possible mothod of
evaluating the elficiency of mass examination programmes,

This type of evaluation is of special interest in connexion with cytological screening
for cervical carcinoma, As is well kmown, the "in situ carcinemas' detected by such surveys
can be effectively eliminated by limited surgery, I1f left untreated, some of these lesicns
may progress and become invasive, In the garly invasive phase, the majority would still he
curable, but to achieve this result would then require much more drastic treatment.

In applying this method of evaluation it should be realized, however, that the prognostic
gignificance of dysptasias and in situ lesions when found incidentally by mass examinations isg
neoit well known, Possibly the proportion that would have progressed and become invasive it
left untreated may be lower than has been found by observation onr clinieal patients.
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I'urthermore, it may be asked whether those detected in the pre=-invasive stage by mass examiw-
natien are net likely to be the more benign cases and whether this would noet 8till have been
the situation had they heen allowed to hecome invasive. Answers to these questiens can only
come from population studies, To this end repeated screenings of large, well=defined and
carcfully controlled population groups would be required.,

(35) Survival after treatment

Any importznt step in the evaluation of mass examination is the study of survival after
treatment among those detected by the survey as compared with cases diagnosed in the usual
way . Although, in many mass surveys, the number of cases available for study has been small,
most comparisons of this kind have shown or suggested that the length of survival after
treatment is inereased for those detected by the survey, This is often taken as evidence
of the greater effect of treaiment when applied early in the evolution of the dissase, It
should be realized that comparisons of this kind are likely to be seriously misleading.
Firstly, when treatment is started earlier, the length of survival alterwards is likely to be
increased even though life may not be prolonged. The only increase may be in the "length of
life with recognized disezse'. Secondly, it is likely that the materizl from the mass
examination may contain disproportionately many relatively benign cases,

(8) Other areas of evaluation

We bhelieve that the evaluation of & mass screening programme would be incomplete if
confined only to the technical and organizational components outlined above. In order to
ensure that mass screening programmes have the maximum efficiency, carefully planned and
executed operational research into the financial snd administrative aspects of cancer detecgtion
programmes is also needed.

Evaluation of the various components of mass deteéction programmes does not obviate the
need for direct assescment of the effect of mass examination on cancer mortality in the popu=
lation, The various difficulties in evaluation which have besen Lriefly outlined are not
equally disturbing in all situations. They are least disturbing znd can best be studied
when evaluation is based on programmes involving periodic examination of well=-defined popula-
tiens, Under this condition, assessment of the effect of the programmes on mortality becomes
a relatively simple method, especially where the populsation is that of an administrative sub-—
division whieh has for years prior to the study had an adequate vital and health statistical
sSystem, If the population has alsoc been covered for some time by an efficient cancer
registry the possibility of sound evalusation is greatly enhanced. Evaluation of various
types of mass examination carried out under such conditions is now being undertaken in
several countries,

To facilitate an adeguate evaluation of any specific programme and increase the
possibility of camparing‘the results of programmes conducted hy different workers and in
different countries, there is an urgent need for the standardization of terminolegy in
cytology and histology. It is not enough to agree on definitions in, say, histology, if the
pathologists are interpreting their findings in a different way. After reaching agreement on
terms and criteria, it is essential to test comparability between various laboratories, and
@ven between workers in the same laboratory, in carefully planned studies with blind readings.
It is feit that the problems of terms and criteria should be considered at an internationsl
level by or though WHO.

Further progress in this field would alsc be greatly enhanced by standardizing methods of
presenting the data from mass screening pProgrammes. Reports on mass examinations giving
sufficient details of the objectives, organization and results should be published without
delay and thus made available to others, WHO might usefully act as a glearing house for the
information of all countries on current and projécted studies and the hope is expressed that
WHO will continue to give attention to mass seresening and assist with expert advice when
requested,
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4,1.3 AEVILW O MAJOR LARGE-SCALY SCRERNING PROGRAMMES

The review of major large-scale scereening programmes is well deseribed in UICC Monogranoi
Series, 1967, Cancer Deteoction, N.Y., vel, 1, pp. 60-74, 1t should he recognized that this
listing does not inciude a complete coverage of all programmes but merely represents selected
examples which would refleci rather diverse activilies both in terms of single or multiple
5ite cancer screening,

4.2 CGRGANTIZATTON OF EARLY LETVECTION PROGRAMMES

In the last few decades programncs for screening the whole population or large segments
of it for cancer and precancerous lesions have heen organized in countries all over the world,
The first aim of such programmes is to discover malignant and premalignant conditions at the
garliest possible stage of their dovoelopment so that prompt and mdequate treatment can be
given,

The organization, as well as the coverage of cancer detection programmes, varies
considerably betwesh and within countrics, This seems to be due, net so much to differences
in opinion ahout the desirability of such programmes, but to @ number of other factors: the
importance of cancer and pricerily given Lo il in relation to other health problems inh the
community; the relative Frequency of cancer of diflerent sites; the organitzation of the
health services; +Gthe economic resources of the countries; and the availakility of qualtified
personnel, laboratory fTacilities, and institueiions for treatment,

In some of the zoeialist countries of Eastern Burope, special services for the early
detection of cancer are an integral part of the community-wide preventive and curative wark
carried out by the public health services, The governments take full financial and techniecal
responsibility for planning and carrving out the programnes. Althourh there are some slight
differences in the organization and scope of the programme between these countries, there is a
common general pattern,

From the stamdpoint of organizatlion and coverage, the broad types of programmes aAre
multiple. Among these are:

(1) early detection services integrated with public health services;

(2) gpecial detection programmes covering fairly large selected populations;

(3) detection programmes limited ta Lhe screening of certain hospital or other patients;
(49 examinations for precancerous lesions and cancer forming part of 2 multiphasic
medical screening programme, which may be restricted to certain population groups such as
factories or industries or part of a large generalized multiphasic Screening programme;
(5) detection programmaes consisting of special-purpose screening of selected groups of
the population covering, for example, women for gynaecological cancer, and high-risk

groups in various industries for cancer of the lung or bladder, etc.;

{8) individuasl generemlized preventive examinations of all body sites for cancer and
precancer patients of appropriate age who attend a "cancer detection centre',

It should he noted again that the listing of these types of detcotion programmes is not all-
inclusive and it sheuld further be understooed that many countries may utilize only one type
of programme while others may utilize multiple or all types of these programmes,
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In many polyclinics and hospitals the individual preventive examinations are carried out
by specialists, whereas in many screening centres examinations may be performed by =n
experienced, specially trained midwife or paramedical person, who refers suspected cases to a
gpecialist, Such individual preventive examinations are regarded as of great importance
hecause they also cover the non=employed part of the population, including elderly people, a
category with particularly high cancer incidence,

Experience in some eastern Furopean countries where the early detection of cancer in
this menner has been integrated with the public health network has shown that deteotion by
examination of patients attending cancer dispensaries and other. cenires wos much better (as
assessed by the yield) than in mass screening carried out among the general peopulation.

In & second group of countries, programmes are eperating in which relatively large
selected population Eroups are sereened through specially erganigzed programmes aimed at
diagnosing cancer of specific sites. Most of these programmes are organized and financed
cutside the public health services hy voluntary health organizations or cancer institutes,
but often with some financial support from public funds,

In another group of countries warly detection wark is still limited to the examination
of hospitslized patients or out-patients at a few speciel hospitals, and to examinations
carried out by practising physicians &5 part of their ordinary work. In some of these
sountries, however, plans are at present being worked out for ingcreasing cancer detection
activities,

In most of the countries the sereening of high-risk groups in industry is carried out
routinely as a part of ordinary public health work,

Only in a few countries do the detection programmes aiw at covering all cancer sites,
In most, screening for gynaecolegical canhcer and, more specifically, cancer of the cervix
nteri by means of ecytological smear examinations, is the only detection agtivity undertaken
on a relatively large scalae. Special screening programmes for precancer and cahcer of
other sites (e.g. skin and breast) have been carried out on an experimental basis amopg
segments of the population in some countries. In many, mass screening for lung cancer has
been achieved as a by-product of mass miniature K-ray s¢reening for tuberculosis,

In some of the mass screening programmes tho examinations have been made in special
detection centres, In others, mobile teams of doctors and auxiliary personnel have visited
the various ecommunities being covered as, for example, in the breast cancer 2urveys and
screening programmes for cervical carcinoms carried out in Norway.

Although the special-purpose mass screening of selected population groups may, at
present, be the most efficient method for early cancer detection in most countries, careful
oonsideration shovld be given ta the possibility of organiming multiphasic sereening pro-
grammes and of including cancer tests as 3 routine in other medical programmes, An example
would be the inelusion of cervieal cytolegy in antepatal care programmes,

It is of prime importance to have efficient documentation and cancer registration in
connexion with cancer detection programmes, Cancer registries will be of assistance in
defining high-risk groups and furnishing the data necessary for evalugting programmes. In
this context epidemiclogists and medical statisticians have an important role to play in
planning, supervising, and evaluating mass examinations.

Here, consideration must not only be given to the technical and administrative aspects,
Willingness of the public to participate is also essential for the success of Such programmes,
Health education must therefore be an integral part of any form of cancer detection activities
and take into account people's motivations and other psychological factors affecting their
attitudes, It should also be mentioned that a successful mA8S Screening programme in itself
is of educatienal value both for the public at larpe and for the medical Community.
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In planning mass seresning programmes adeguate provision should be made for folleowing up
individuals in whom ganger is demonstrated or suapected at the initial screeming. Facilities
must bo available Tor caresying out the detailed complementary examinations necessary lo enable
a firm diagnosis Lo be made, and 1t most be possible within a short time to provide adeqguate
treatment lor the cases detected.

In zome countries, cancer detection programmes are regarded as transitional in the sense
that, aflter establishment of their efficiency and their acceptance by the public and the
profession, these techniques should be incorporated inm the daily routine of all physicians
and//or health services of that country. This results in what may be c¢alléed surveillance as
an integral part of the comprehensive medical service,

It iz also important to consider the relationship between cancer detection generally and
what, in most countries, is roegarded as conventional public health work. We nead to bhe
continually aware of the pioneering work done in this field by voluntary health organizations
and other non-official bodies in many countries. Q

As 2 final comment on this general section concerned with organization of early detection
programmes, it should be neted that the old distinction made in many countzies hetwsen
tinancing preventive and gurative medicine is obsolete and should be abolished. The variocus
health schemes, in those countries where they are available, should give full financial
coverage Lo programmes for the early detection and prevention of cancer, Cancer control is
an important and essential part of medical care and should, consequently, be placed on the
same financial basis as curative medicine,

The points considered above will be dezlt with in greater detail below,

ROLE OF HEALTH SERVICE AND CENTRAL PLANNING BODY

Early cancer detection is part of the general problem ¢f cancer control, The role of
the health services and a central planning body in ¢anger control has been carefully studied
by an expert committee. We concur entirely with the peints of view expressed here,

It is felt that every cancer control programme should have a ¢entral planning hody, .
The function of this body should he to establish policy, set standards, implement operations, .,‘,
co=-ordinate efforts in all fields of cancer control, and integrate cancer control measurey
with the work of other health services and voluntary agencies, This central body will
usually be established in a national, district, or local administrative area,

It is also felt that all nations should have a natjional cancer control programme of
suitable size which is planned and carried out within the structure of the official health
agency. Control measures, however modest, can then be planned for all parts of the nation
and executed under central supervision, The measures esmployed will vary accerding to:

{#) the system of goverpment, (b) the distribution of population, (o) geographical factors,
{d) the density of population, (e) the availability of medical personnel and eguipment and
(f) the availahbility of funds,

The central planning bedy for cancer contrel should he composed of individualg as far as
possible expert in the several aspects of the programme, It might therefore include surgeons,
redicologists, pathologists, health administrators, social workers, lawyers, paychelogists and
general practitioners of medicine, Depending uwpon the nature and content ¢f the programme
heing developed, the addition of other individuals with different skills and competences may
he advisable. Planning should cover all control measures, with appropriate attention to
balence as Lhe prablem or problems demand, the actual organization of the programme should be
entrusted to a competent staff: and the programme should be reviewed by the central plunning
body at intervals, to ensure that the pelicy laid down is being fellowed and is successful,

It is essential that a planning body be aware of and guick to take advantage of advances in
the lield of cancer control, and be able to adjust its operating principles as may be hecessary.
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4.2.2 COLLABORATION BETWEEN BASIC HEALTH SERVICES AND SPECIALIZED CANCER SERVICES

The question concerning collaboration between general health services and specialized
services has been govered for communicable diseases in VAarious publications of WHO.36'37 Much
of the general philosophy and the principal points of view set forth here, are in our apinion
alse valid for the relationship between basic health services and special services for cancer
detection, For the purpose of this section, the fellowing sdepted definitions will he
utilized:36

(a) General health services, A country-wide system of cstablished institutions with
multipurpose objectives having a definite organizational structure at all levels - iocsgl,
intermediate, and central - which would provide services for the promotion of heaith as
well as for the prevention and cure of disease and disabalivy.

(b)) Integration. A series of operations concerned, in essence, with the bringing
together of otherwise independent administrative structures, functions and mental attitudes
in such & way a8 to combine these into a whole.

General health services are almost imnvariably nation-wide in their operation and are
arganized in a system in which at least three distinet levels, i.e. logal, intermediste and
central, are clearly identifiable, Their types of organization and grade of development,
aspecially at the local and intermediate levels present many variations from country to
vountry, The ultimate aim should be that general health services should incorporate preven-
Live, social and curative health activities, This is generally accepted, and as a consequence
#eneral health service institutions will take a positive attitude towards all cancer detection
programmes whether they are experimental or routine. General heglth services are established
and organized as permenent institutions covering the total health field,

In certain countries early detection of cancer is already part of the programme of the
general health services, These services have the responsibility for planning, impleéementation

and evaluation of the programme, The cancer detsction programmes are permznent and aim at
examrining the whole population.

In many other countries, however, early cancer detection campaigns will, like mass
cumpalgns ageinst communicable diseases, have a definite beginning, =and an anticipated end-

point. For many reasons such programmes should be integrated to the fullest possible extent
with the genersl health programme,

Cancer detection programmes, apart from their primary purpcse of detecting cancer, have
2 number of features which are highly desirable from the point of view of the general health
sarvices, The campaigns are associated with intense health education among lay people and
al%o in the medical profession. They arpuse interest in health problems and have in many
countrias econtributed to improved registration of cancer and a better follow-up, Mass cancer
campaigns opeén the possibility for operational research with respect to the most effective
organization and lowest possible costs, In geheral they attempt to carry out their work with
a minimum of doctors and using to the greatest possible extent allied and auxilisry personnel,

The general health services depend on appropriations from officlal sources, Cancer
screening programmes will increase the understanding of the significance of prophylactie work
also again=t cancer, A widespread understanding of the gignificance of the preventive
cancer work is necessary to insure adequate appropriations from official sourees for this
purpose, In many countries the goveroment agencies contribute relatively little to this
work which is largely organized and financed by voluntary organizations,.

The execution of cancer detection programmes will, on the other hand, be greatly facili-
tated by a ¢lose contact and co-operation, at all jevels, with the general health service.
Contact at the central level should be established by including in the ceéntral planning body
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rapresentalives of the health sarvices. This will eunsure that the programme 15 integrated in
the general health programmes- of the country grd will open the possibility that cancer detec—
tion programmas will be established on 4 more permanent basis,

The nacessity for co-operation at the top level with the health services may he illus-
trated with reflerence o screening programmes based on oytological examinations, The wvalue
of the cytological diazgnoslic method is now well established, In mcst countries the main
fagtors limiting a more widespread use of this method zre the scarcity of cytological
laboratories and the lack of trained personnel. This problem can only be scolved by the
ponoral heallh services,

Comgperation with the health service at the intermediate level (district, county) will
tfacilitate the implementation of a cancer detection programme, The medical officer of health
will have at his disposal the organisation of the health service, He has knowledge of the
medical facilities available for disgnosis and treatment. Frequently he will know personally
the medical personnel in the area and have information about numerous Yactors of importance .j,
such as the local voluntary organirations, living conditions of the population, transport
possibilities and so [forth,. Alse the endorsement of a cancer detection programme by the
of ficial healtlh =services is likely to ensure a better aceceptability of the programme by the
population,

Screening programmes organized at the local level without support of the general health
service will frequently he of littie value &5 they sare often parried out as a single screening
without adequate follow-up and possibilities for evaluation,

In summary, & close co-operation between the bodies organizing cancer screening pro-
grammes and the general health service is mutually banelicial, The work should be integrated
with that of the health services as early as possible. The ultimate aim should ke that the
cancer prevention work should become & part of the programmg of the health services, equally
important as their other activities in preventive and curative medicine,

4.2,3 TMPLEMENTATT (N

In the preparation of the material for this section it was felt that it would be very
difficult to determing a plan for organization and implementation of mass examinations which .,
would be applicable to every country, The organization on implementation of such examinations,
while based on certain general principles, must differ from country to country. What is an
efficient organisoation and implementation set=-up in one type of economic¢, politieal and
administrative environment may not be equally successful in countries with a different struc-
ture, Thergfore, this section will deal with principles and concepte that should be con-
sidered by any country planning te develop a cancer screehing programme, In addition, due to
the feeling that the principles and concepts that will be cutlined in this section, are
applicable in varying degrees at national, regional and community levels, we have hot
altempied to breask these down into separate parts for each of these levels,

(1) General considerations

In developing the organization and implementation of & cancer detection campaign, we
should concern pursalvey as to how Eo relate the rospective activities of a mass campaign and
weneral health services, aiming to merge at a future date, if possible. It has previgusly
been pointed outd¥ that before mass gcreening is undertaken, the following points should bae
taken into consideration:

(a) Since the general value of such examinations in reducing the incidence and
prevalence of cancer is still under discussion, screening programmes zhould be so
degipgned that the results can be properly evaluated;
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(b The discovery during systematic examination of benign lesions capable of being
treated may constitute a method of cancer prevention;

() The =scale of the methods needed in mass screening is so large as to make it
rreferable, as often as possible, to extend the search for pathological conditions te a
whole range of diseases, thus converting it into a systemztic examination for disease in
general H

(e} A pumber of health education measures must be taken, in order to convince the
public, or the groups that are to he examined, of the importance of the examination for
the prevention or early diagnosis of malignent tumeurs. Examinations should be based
on persuasion, net compulsion.

(2) Factors influencing the implementation

@ The implementation of a cancer screening programme will be influenced by a number of
tactors:

(a) The incidence and prevalence of cancer will ebviously be an important factor in
determining the choice of programme, It is well known thagsthe geopgraphic distribution
of cancer differs considerably from one country to another, For instance screening af
oral carcinoma would be justified in certain countries, such as India, where this form
of eancer occurs freguently, while such gereening would not be warranted in western
Eurepean countries, where this disease is rare, Breast cancer, lung cancer, gastric
cancer, colon=rectum cancer and cancer in the prostate gland occur at high rates in many
countries, and screening programmes Tfor these cancer sites would therefore be highly
desirable,

The choice of screening programme will, however, be strongly influenced by the
availahility of suitable detection methods, In spite of the fact that cancer of the
uterine cervix does not belong to the most frequent forms of cancer in women, NUmerous
Screening programmes have been implemented all over the world due to the fact that an
excellent cytological diagnostie method is availsble, Buch screening programmes are of
proven value and should be extended and preferably become part of the general heal®h

j— service. Porigdic clinical examinations are also of definite value and should preferably
ﬂ;‘ be carried out where the necessary medics} faciiities are available, For many other
) important cancer sites screening prograftmes are being tested, e.g. the use of manmagraphy
in the detection of breast cancer, Further pilot studies and research are necessary to
establish the value of such Programmes,

{(b) An absolute reguirement for the successful implementation of a sgreening programme
is that it is acceptable to the population. Buitable education is therefore an
important part of all such programmes, and must take into consideration the social,
cultural and religious gconditions,

The choige of test method may decide whether s screening programme will he accepted
or neot, Whereas & gynaecological examination involvihg the taking of smears is
acceptable for most women, rather unpleasant methods such as proctosigmoidoscopy and
gastroscopy will probably be resented by the population and be unsuitable for mass
socreenings, Also it should be realized that in marty countries gynaecological examinations
on a large scale will only be accepted if carried ou: by female doctors. The experience
from many screening programmes, particularly for cervical cancer, show that a certain
percentage of women refuse to attend, As will be further discussed below, studies on
motivation are therefore greatly needed,

() Acceptability by the medical profession is also an absolute requirement for the
guccassiul implementation of any SCreening programme, In many countrie: the medical
profession has limited understanding of the signhificance of preventive measures, This
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attitude is partly a consequenace of the nature of their education which has primarily
besn directed towards curative medicine, Alzo it is due to the fact that in mogt
countries medical doctors are overworked and their whole working capacity is demanded
for the necessary carc of silck people, A contributing factor is alsc that in many
countries prophylactic wedical work is not covered by the social security system, It
is considered important i1hat this situation should be altered, The screening pProgyammne
must also be acceptabls to the health services and included in the general health pelicy
of the government concernoed, Particularly in certain developing countries cancer
detection programmes must necessarily, however, be given low prieority in relation to
other pressing medical problems such as the contyroel of communicable dlseases,

Obviously economic factors are of decisive importance in the planning and imple-
mentation of cancer detection programmes, Many developing countries do net have the
NECAESATY economic strength to implement programmes which are highly desirable.
Assistance from international hodies will he necessary,

(3) Significance of international so-operation

A disease such as cancer, susceplible to contrel, may be prevalent in a pumber of
neighbouring countries, Experience has shown that in such cases it may be advaniageous Lo
carry out simultaneous co-ordinated mass campaigns in each of the countries concerned, for a
number of reasons. In the first place, it may be of great importance to consider undertaking
joint international projects for purposes of epidemioclogical studies to provide a clearer
picture of the distribution of maiignant tumcurs, It may he expected that studies carried
out across national boundaries would provide greater contrasts in possible etiological
factors, thus permitting more detailed analyszes to be made and firm conclusiong to be drawn, .
An important aspect of such international studies would also be the creation of closer con=-
tacts hetween investigators in the countries concerned, In addition, such a joint project
might prove to be advantageoous economically to those countries co-operating.

4.2,4 METHODOLOGY FCR IMPLEMENTATION

Effective implementation of an early cancer detection programme requires careful and
detailed planning. As pointed out above it is necessary to have a ¢entral planning body
responsible for the necessary co-ordination and supervision. A number of factors must be
taken into consideration: ’

(1> Selection of population group to ke examined. It is A& prerequisite for the necessary
avaluation of the results that a stahle population group is selected for study. The
identification and selection of high=risk groups is an important factor in determining whether
or not an examination should be done and the type of programme te be chosen.

The high risks for certain types of cancer such as cancer of the urinary bladder and lung
are well known in certain industries, '

in recent years epidemiological research has delineated the high-risk groups for various
types of cancer, The incidence of many cancer forms iz clearly related to age and sex. Thus
lung cancer has its highest frequency in age=-groups of about 60, and it is known that heavy
cigarette smokers represent x special high-risk group. Gagtric cancer ogeurs largely in
groups over the ape of 30 and mammary cancer i%s also most freguent in the higher age~groups,
Several investigations have imdicated that the precancerous changes in the case of cervical
cancer are most frequent in the age-group 35-43 years, whereas the incidence of invasive
carcinomas are highest between 40 and 64 years of age.

In this connexion it may be mentioned that the country-wide plan for screening of
cervical carcinema in women in Sweden will be limited to women between 35 and 50 years, This
implies that by screening 40 per cent. of the women it is expected that 70 per cent, coverage
of precancerous lesions and invasive cancers will beé achieved,
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In addition to age, other factors may be important in the determining of the incidence
of certain types of cancer. For example cervical cancer is strongly related to race, social-
economic background, and sexual antivity. Thus it is well known that Jewish and Moslem
women have & very low incidence of cervical cancer, Investigations in the United States of
America have shown that certain poor negre populations as well as women from Puerto Rico,
Mexico and Latin-American countries represent high-risk groups with respect to cervical CANCEer,
with incidence up to 39 per 1000 examined,
: . . 35,39 . . ) . \
It has been found in many countries that in screening women in the age-group 30 to 60
vyears for cervical canser a stbstantial fraetion (about 20 per cent,) failed to participate
.in spite of intensive propaganda and educstional effarts. It is particularly important that
this group, which seems to belong largely to the lower social economic classes, demonstrates
higher incidence of ¢ervical cancer than the group of women attending the examinations.
These women in general are less health conscious, and consequently their garcinomas are
usually diagnosed at a late stage, a fact which tends to maintain the mortality rate within
the population at a high level, Special efforts should therefore be made to reach this
group, One possibility which has been considered is to take routinely smears for cytological
examination in adult women submitted Lo hospitals, as well as in women participating in ante-
natal care programmes, Married women have a higher incidence of uterine cancer than unmarried
women, This is particularly true fur those who married early, and it is generally believed
Lhat garly sexual activity is an ethological factor,

(23 Detailed plans must be mede to ensure a high rate of attendance. The problems will
Cilfzy widely in different countries, In modern industrial societies, the interest of the
population in the programme can be aroused through the press, radio and televisjon. More-
over, the population can be mobilized by personal calls through letters or through voluntary
aorganizations, In well=organized societies, this work is facilitated by the oxistence of
official registries which possess all the necessary information (name, address, age, sex).
special formg should be prepared to record the necessary information, both personal data and
the results of the medical examination.

In developing countries the problem may be more complicated. Here collaboration should
be sought with already established organirations or masy campaigns, for ingtance those for
malaria eradication, It may be necessary to crganize a special staff of home visitors in
order to take care of the necessary education, registration and mobllization of the population.
Under certain conditions it may he necessary to conduct an educational programme of the
SCreening pProgramnpe,

(3) Selection of suitable place for examination. It is necessary to utilize the existing
facilities suech 25 spenial detection centres, out=-patient clini¢s, health units, rura)
hospitals, mobile units, ete, Sometimes. it will be necessary to erect new buildings for this
special purpose, The layout and the necessary eguipment must be planned in detail. & flow
sheet should be made to ensure a smooth working operation,

(4} Medical and allied personnel, The size of the necessary staff should be estimated in
detail, it may be necessary with pilot studies to establish how man¥ patients a doctor can
eXaning per day, ‘

Suitable time—tables must be made for the examinations.

(3) Training of the participating doctors, one of whom will be the responsible medical
officer for the programme,

(6) Training of allied and auxiliary personnel, In certain countries it will be necessary
to train special personnel such as cytotechnicians,

(1 The financial basis for the project must be secured and worked out in detail.
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{8) Adaguate facilities must be available for further examinations and pogsible tresatment
of all persons lound to be suspect with regard to cancer,

(9) The necesspry registration and follow-up must be organized in detail, In order to be
able to evaluate the over~all results, it is necessary also to secure data on morbidity and
mortality of that part of the population which does not attend the screening programme,

For adequate evaluation of the results a re-screening of the population at a later Lime
i% NAacessary. The interval between the examinations musy be decided upen and included in
the origimal planning, The interval will differ with different types and sites of cancer.
In the case of cevvical carcinomas, the length of the optimal interval between examinations
is not known with certainty, In certain high-risk groups, the optimal interval may vary
from three months to three year5_4o In this connexion the results from the Norwegian exami-
nation“ﬁ are of interest., The results indicate that some cases of cervical careinema appeared
only a few months after a negative screening. These coses proved to have a very rapid and
malignant course.

In actual practice a compromise will have fo be reached between what iy desirable and
what can be done under the circumstances,

(10) Operational vesearch should be an integrated part of the screening programme, The
records should permit a continuous evaluation of the cost and the efficiency ol the pProgramng,
This is necessary not only for the projeet, but also for future planning.

4,2.5 EVALUATION OF EFFECTIVENESS OF MASS SCREENING PROGRAMMES

The following section is mainly based on documents prepared in connexion with the WHO
seminar held in Oslo in November 1965%1 and the article by Fidler et al, (1968},

The uliimate aim of periodic mass examinations for the detection of cancer is to reducs
cancer morbidity and mortality. While saveral ongoing studies have clearly shown that
geologicel sereening programmes can reduce the incidence of cervical cancer substantially, it
is guestionable whether any of the mass examinations carried out te date have prodﬁcad
uneguivecsal evidence that the latter objective has ever been attained. One major reason why
this objective is difficult to assess is that the reliability of mortality statistics is
alfected by numerous factors.

Tor example, in a review of 7146 deaths ascribed to cancer im & province of Canada, over-
diagnosis of the disease was found in cancers of the lung, stomach and pancress, while under-~
diagnosis was found in cancers of the buceal cavitj and breast. Thisz tendency toward over-
or under—-diagnesis and the extent to which it has affected past mortality makes a retrospec-
tive analysis of mortality data unreliable. Added to this is the tendency to he more
specific in death certification because of developing interest in cancer detection programmes.
Thiz is especially true in cancer of the uterus where greater specificity results in an

inerease of deaths ascribed to the cervix uteri. In Canada, for example, the proportion of
deaths from cancer of the uterus, unspecified as to cervix or corpus, has declined from
30 per cent. to 21 per cent, since 1850, Undoubtedly, many of the cases now being more

accurately recerded are in the cervix category, hence it becomes possible for mortality from
pancar of the cervix to rise termperarily in the face of 2 number of organized mass soroening
Programmes, In British Columbia, Canada, however, where a mass screening programma for
cervical cancer was organized in 1950, recent statistics show that there has been a drop in
the last four years, but this will have to continue for several more years before 1t can bhe
considered significant.
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REFINED MORTALITY RATES FOR SQUAMOUS CARCINOMA
OF THE CERVIX IN THE PROVINCE OF BRITISH COLUMBIA
(CCRRECT AS OF JANUARY 1968)

_Pepulation No. of Rate
Year in thousands deaths 1,106 000

over age 20
1958 473,06 34 11,40
lagn 475.8 ol 1. 60
18860 : 486.4 48 o, 80
196) 4896.0 31 10.25
1962 303.0 65 12,90
1963 313.0 o7 11,00
1964 G26.8 56 10, 60
1965 543,32 42 T.70
1956 565, 4 44 7,80

Perhaps as important as this is the fact that women who come to their doctors with the
#a1ly symptoms of carcinoma are the same group who report for regular smears, These women
have bheen found in several surveys to be, in general, well educated, interested in their
health, in & higher income bracket, and te have good rapport with their physicians, Con-
varsely, the survey has shown that women who ignore symptoms and appear for diagnosis with
late disease are those who ignore the screening brogramme, They are in a lower income
bracket, less well educated and, in general, tend to be more apathetic towards medicine and
health,

Any voluntary screening project is therefore salective, and tends to eliminate early
elinical carcinema which has a high survival rate after trestment. The advanced cases who
often die after treatment tend to persist in a community, and screening must be nearly LoO
per cent, before these will be eliminated.

Another assessment of the detection programme can be made by studying inecidernce of
clinic¢al invasive carcinoma in the community. This figure should be established prior to
the programme and a falling ineidence will reflect its efficiency.

In the screening programmes in British Columbia and in Norway it has been demonstrated
that in the screened segment of the pepulation, the incidence of cervieal carcinoma is
greatly reduced,

In 2 detection programme for canger of the cervix it is to be noted that mortality rates
will bhe zlew to fall, This is partly because a large proportion of the preclinical lesions
that are being removed from the population by early detection would not have become clinical
lesions for perhaps five to 10 years or more, thus introducing one reason for a lag period.

In the absence of uneguivocal evidence of direct results of mass sereening, indirect
indices have been studied. Examples of such indirect indices are attendance rates, yield,
cost per case detected, the stage distribution of cases, and so on, Buch indirect indices
are necessary in evaluating mass examination programmes, as they show whether certain pre-
requisites for achieving the main purposes of the programme have been fulfilled and reveaz]

difficuities that call for revision. However, they are not, in themselves, sufficient for
final evaluation of a programme unless the correspondence between them and the ultimate
objective has been firmly established, In the cancer field this is net always the case,

While the evaluation of various types of mass examination programmes under different
conditions is difficult, it is felt that more effort should be madse to properly assess the
ultimate objectives, namely reduction of cancer morbidity and mortality,
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The remainder of this section will be devoted to some of the factors on which success or
failure of a mass detection programme depends.

(L} The diagnostic test

Sensitivity and specificity are standard measures in the evaluation of diagnostic tests,
Cytological examinalion as & screening device for cervical oancer is gne example of a test
which has becn extensively evaluated in terms of these two characteristios, Often, however,
in mags examinations, the cfficiency of the test used is not well known hefuorehand, It is
important to realize that the results obtained under one set of conditions, for gxample, when
a test i35 used in a clinig on a limited number of patients, may not epply in widely dilferent
cilroumstances, such as obtgin during a mass examination carried out under pressure, by
different types of personnel, in a general population with a relatively low prevalence of
dizease, The efficiency of the tests to be used must therefore be estimated for each
PrOEramme, Btrictly speaking, this reguires that the diagnosis for the disease under study
should bhe established or ruled out for avery person tested by that sereening procedure,
rapardless of whether the screening result is negative or poxitive, In practice, a com-
promise is neoessary,

Az & minimum, arrangements should be made to ensure that cases of disesso diagnosed among
persons Yormerly found negative on screonhing or among former suspected gases that failed to
attend for further examination are reported to those responsible for the programme, Thisg
will enable some estimate of the proportion of false negatives. Whare an efficient cancer
ragistry is in operation this solution presents no problem,

In some mass examinhations the vield, i.e, the number of cases detected, has been used to
indicate the efficiency of the test procedure. It should be realized, howevor, that yield
depends not only on the test, but also on the prevalence of the diseasc in the population
atudied and on the normal level of case-fipding in that population,

A very important property of the diagnostic test is its ability te give a positive result
early in the development of the disease, i,2, in pre~invasive, preclinical or asymptomatic
cases. Two criteria by which this property of the test is commonly judged are the clinical-
stage distribution of the cases detected and the presence or absence of subjective symptoms
in these cases.

It should be emphasized that in considering the result of a first screening of a popu-~
lation the clirical-stare distribution can be misleading, To & lesser extent this will he
true also in material obtained by re-screening of the same population at given intervals.

(2) Public acceptance of the mass examination

One of the important items that needs to be considered is the evaluation of public
acceptance of the examination programmes offered, The number of persons attending a pro-
gramme ks not in itself a valuable index of public attitude. A much more informative
figure is the proportion of the eligible population attending, though this index can only be
used if the programme is offered to a defined population. When thisz iz the case, it becomes
possible to study the characteristics of those attending and those neot attending: e.g. age,
sex, marital status, parentage, socio-economic status and educational level, Such informa-
tion reflects the pattern of motivatien in public participation and is of great importance,
not only for the evaluation of the programme itself, but for planning future programmes and
preparatory health educaiion. For example, several studies on screening for cervical
carcinoms have shown that the lowest participation ig found among groups of women with the
highest morbidity eand mertality from that cause, i.e, in the lower income groups. Conversely,
the groups of women with the highest attendance rates include those least likely fo henefit
from the examination, not only because incidemnce of the disease 15 low among them, but also
because they sre the ones most likely to see the doctor if early symptoms develop, Buch




a

CANC/WP/6B8.1
page 33

negative zelection for examination may be expected for various reasons in several types of
mass examination for cancer, It is not likely, for example, that most heavy cigarette
smokers will he very receptive to the idea of periodiec sereening for lung cancer,

(ine observation commonly made in mass examination is that the attendance rate tends to
drop quite markedly when examinations are repeated, This is particularly disturbing where
the drop iz aceompanied by increased negative selection. One consequence of such a trend
from the point of view of evaluation is that it becomes difficult to compare the results of
suecessive examinations, 1¥, for cxample, a Tirst screening with o high attendance rate and
a high yield is followed hy a second screening with a low attendance rate and a low yield,
attribution of the difference in yield exclusively to the preventive effect of the first
socreening may not be justified, '

It is cften maintained that the educatiornal propaganda used during mass screening
Programmes may possibly create carcerophobia. Some studies along these lines have bheen made,
and these studies suggest that the danger of creating cancerophobiz has been vastly over-—
estimgted in the past, and that, on the contrary, the introduction of well-organized mass
detection programmes has helped to reduce fear of cancer in large sections of the population.
It is also desirable to evaluate the potential danger of creating a feeling of false security
in the population screened,

ey Follow=up

Another aspect of mass examination which requires constant appraisal is the organization
and cfficiency with which those in whom cancer has been demonstrated or suspected at the
initial screening are followed up. The following data are indispensable for the evaluation
of follow-up measures taken in the period between iniltial sereening and final diagnosis and
ireatment:

(=) the preoportion of those referred for follow-up who actuzlly comply;
(b} the final diagnosis for all those referred, whether they have complied or not;
(c) the time required for establishing the final diagnesis and for starting treatment,

From the administrative standpeint it is of great importance to identify the reasons for
any delay between initial examination and final diagnosis. In this context, it has been
found in some countries that an important cause of such delay is the overloading of special
institutions for the complementary examinations whiech necessarily will accompany mass
screening.

1) Treatment

Treatment as such has been uwsed in trying to evaluate the efficiency of mass examination
ProETammes. One way of doing this has been to compare the proportion of screened cases that
could be given radical treatment with the proportion that could be similarly treated among
cases diagnosed in the conventional way. Such ceomparisons have their obvious limitations,
It has, for example, been found that the resectability rate is mueh higher among lung cancer
patients incidentally detected by mass X-ray survey, than amang other lung cancer patients
of similar age. If the prognosis is better for resectahle than for non-resectable cases, the
conclusion is near at hand, that improved control of lung cancer can be achieved by periocdic
mass X—ray Surveys. Thiz may be true and prohably is, but the conclusion is not warranted by
the kind of data referred to. I+ has been shown that mass examinations tend to pick up a
disproportionate number of the rélatively benign tumours. Some tumours are detected by
periodic mass X-ray surveys because they are sufficiently slow-growing to permit the patient
to wait for the next examination.

e sk s s i
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Pew attempls have Looo made Lo aswsess Chis selection effect on mass examinations, St
could be done with relative ease tor those forms of cancer where histological malignancy
prading is feasible, eo.z. for breast cancer, Tn such evaluation bklind reading would be

esgential,

Comparison ol the extent of the Lreatment needed to control the disease in cases detected
by mass screening and in those conventionally detected is another paossible method of evalua-
ting the efficiency of mass examination programmes.

This type of evaluation is of special interest in connexion with cytological screening
for cervical carcinoma. As 1s well kKnown, the ”gg gitu carcinomas' detected by such surveys
can be effectively eliminated Ly limited surgery, If left untreated, some of these lesions
will progress and hecoms invasive, In the early invasive phase, the majority would still be
curable, but to schiove this result would then require much more drastic treatment,

In applying this method of evaluation it should he realixzed, however, that the prog-
nostic significance of dysplasias and in situ lestons when foupd incidentally by mass oxami-

nations is not well koown, Possibly the proportion that would have progressed and becoms
invasive if left untreated may be lower than has heen found by observation on clinical
patients, Furthermore, it may bo asked whether those detected in the pre~invasive stage by

mass examination are not 1ikely to be the more benipgn cases and whether this would net still
have beéen the situation had they been allowsd to become invasive, Answersz to these guestions
can only come from population studies, Te this end repeated screening of larpe, well-defined
and carefully controlled population groups would be reguired,

(33 Survival after treatment

An important slep in the evalusation of mass examination is the study of survival after
troatment among those detccted by the survey, as gompared with cases diaghosed in the usual
wWay Although, in many mass surveys, the number of cases available for study has bheen small,
most comparizons of this kind have shown or suggested that the length of survival after
treatment is increased for those detected hy the survey. This is often taken as evidence of
greater effect of treatmont when applied warly in the evolution of the disease, It should
be realized that comparisons of this kind are likely to be seriously misleading. 'Firstly,
when trealment is started earlier, the length of survival afterwards is likely to be ingraased
even though life may not be prolonged, The anly increase may be in the "length of life withk
recognized disease'’. Secondly, it is likely that the material from the muss examination, at
least from the first secreening, may contain disproportionately many relatively benign cases.

{a) {ther areas of svaluation

We believe that the evaluation of a mass scrcening programme would be incomplete if
conlined only to the techknical and arganjizational components outlined above, In order to
onsure that mass screenipf programmes have the maximum efficiency, curefully planned and exe-
cuted opgrational research into the financial and administrative aspects of cancer detection
programmes is also needed,

Evaluation pf the various components of mass detection programmes does nol obvjiate the
nead for direet assesszment of the effect of mass examination on cancer mortality in the
population, The various difficulties in evaluation whisch have been briefly ocutlined are not
eually disturbing in all situations. They are least disturbing and can best be gtudied
when evaluation is based on programmes involving periodic examination of well-defined popula-
tions, Under this gondition, assessment of the effect af the PTOErammes on mortalily becomes
a rolatively simple method, especially where the population 1s that of an administrative sub-
division which has for years pricer to the study had an adeguate vital and health statistical
sysbem, If the population has also heen covered for some time by ap efficient cancer
registry the possibility of sound evaluation is greatly enhanced, Evaluation of various types
of mass examination carried out under such conditions is now being undertaken in sevcral
countries,
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To facilitate an adequate evaluation of any specific programme and increase the possi-
Bility of comparing the results of programmes conducted by different workers and in different
countries, there is an urgent nesd for the standardization of terminology in oytology and
histology. It is not enough to agree on definitiens inm, say, histology, if the pathologists
are interpreting their findings in a different way. After reaching agreement on terms and
criteria, it is essential to test comparability between varieus laboratories, and even between
workers in the same laboratory, in caretully plarmned studies with blind readings, It iz
felt that the problems of terms and criteria should be considered at an internationzl level by
or through WHO.

Further progress in this field would alsa be greatly enhanced by standervdizing methods
of presenting the dats from mass screening programmes, Reports on mass examinations giving
sufficient details of the objectives, organization and regsults should be published wiihout
delay and thus made available to others, WHBO might usefully act as a clearing-house for the
information of &1l countries on current and projected studies and the hope is expressed that
WHC will continue to give attention to mass sereening and assist with expert advice when
requested,

The evaluation of cancer detection would not be complete without the mentioning of some
ot the ancillary benefits, As a bepinning cancer detection offers a unique opportunity to
study the natural history of cancer through its early stages and hefore the host environment
nas been altered by the disease. This can be accomplished by following all positive cases
which, for one reason or another, remasin untreated. Undoubtedly, this is the opportune time
to investigate all factors in the internal and external envirenment which have produced
positive signs of malignancy.,

The value of ¢ancer detection in the study of the natural history of the diseacze is
Iollowed by its contribution to the understanding of "premalignant'" lesions, Here, informa-—
tion becomes available on the reasons why certain conditions must be considered precurscors to
cancer and, in addition, data are obtained on the biochemical and morphological differences
hetween lesions with lew and high cancer potential,

Since many cancer detection activities are planned to examine the same participants at
periodic intervals, it becomes possible to study the growth potential and rapidity of cancer
development in an individual at a measured interval of time and after a previous negative
report, It is also possible to assess the relative sensitivity of detection techniques
particularly in those who appear to have had cancer at the time of a ¢linically negative
examination. '

Among so-called "high risk” groups, cancer detection delineates those factors which
characterize such groups and so establishes the criteria for selecting segments of the popula-
tion which require the benefit of periodic cancer detection examinations, The relative
values of age, sex, race, family history and environment can be assessed in an attempt to
understand those factors which predispose to cancer or develop an immunity to it.

TRAINING FOR EARLY DETECTION

INTRODUCTION

In this section WHO technical papers have been freely usad.36

It has been acknowledged uuniversally that the success of health programmes, particularly
cancer deote¢tion programmes, depends mostly on the existence of well-trained, adequately
maintained, and well-equipped staff, This need is quite apparent today but would be more so
in the future as the health workers go through the process of ‘adapting themselves to changes
of organizational trends and in the health needs and demands of the population. In this
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respect, two basic changes aro worthy of mention. In the past, public health adminlistration
was characterized by its law onforcement functions. Today its emphasis is on health prometion
and disease prevention through an educational approach. People must be sontacted and con-—
vineed, and this necessitates the existence of an understanding of socielogy on the part of

all health personnel, Purthermore, there is a delinite trend foward a system of comprehensive

health gare progeamess, resulting from the integratiocrn of curative and preventiveo serviges,

The twe aspects cited above indicate the great need everywhere for the proper orientztion
of exigting poersonnel and the zdequate training of the newcomers into the cancer field. For
this reason, it is most important that a careful analytical study be made of the training
needs of all medical and paramedical persomnel that will he involved in any early detection

PO amne , It i3 alzo necessary that the present Lrainihg programmes be appralsed continuously
to be sure that the gquality and guantity of the training programme meets the high standards
negessary for the gonduct of a successful programme. It is evident that the types of pro-

grommes and Lhe personnel who will be trained will vary from country to country depending on
the nature of theirv planned or ongoing cancer detection programmes.

It should be roted thet a great effort must be made in order to provide health workers
with an outlook broader then that which they have heen given in the past, For instance,
statf to be assigned to mass campaipgns should be trained in such a way as to permit them Lo
assimilate further training at a future date to qualify them to perform multipurpose functions
a5 soon as clrcumsiances so warrant, Similarly, general health service personnel should he
givert the reguired hasic knowledge fto permit them to understand the purposes and procedures of
maASs CARMpAigng,

The experiences of the various countries which have been concerned with the preparation
of health workers cannot be reducsd to a uniform patigrn, The training for employment in
both general and speciszlizmed cancer scrvices is neither an easy nor an uncomplicated under=
taking, There are differences nat only in funciion hut alse in the nomenclature applied to
apparently identical forms of occupation, In addition, there are differences in the basic
educational reguirements for training, in its actual content and in its duration.

Some countries are now making great efforts to develop training programmes of varying
degrees ol intensity, not only for different types of health personnel but also for local
government offigials, members of voluntary groups and community workers. All this should be
given maximum possible support, in order to achieve the desired cross-fertilization, not only
between the specialized cancer and general health personnel but also between them and other
public servants and voluntary workers,

The content of trzining programmes should be subject to periocdic revision te introduce
new knowledge as soon as 1t hecomes available and to execlude material that is no longer of
value. Such revision should be correlated with fregquent and objective evaluation of the
tasks being carried out by health workers at all levels, especially those in the field, in
order to avoid the wastage of time and effort on activities which do not produce real benefits
for the population but are being carried out merely because of tradition, In addition, the
training of auxiliary personnel must always be directed so as to impress on them their limi-
tationy: they should appreciate thai any departure from what they have been taught would mean
a risk to those whom they are entrusted to serve.

As teaching stoff constitute a key factor ip the success or failure of training pro-
grammes, positive steps should be taken to ensure that they are adeguately prepared and
frequently recriented in technical and educational devalopronts. International collaboragtion
will be necessury, inh some cases, to fulfil this important requiremsnt,

In summary, the satisfactory contrel of cancer requires the effactive organization of
proevention, detection, diagnosis, treatment and after-care by comprehensive teams ineluding
clinicians, redielogists, pathologists (including cytopathologists), epidemiologists,
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statisticilans, public-health officers, nurses, health education specialists and other allied
medical personnel whose standards of effieiency should be maintained at the highest level,
Finally, more attention should be given to the testing of new teaching and training technigues
20 that they may be applied to the chenging needs and trends of health organization.

4.3.1 MEDICAL PROFESSION

The approach of the medical profession can greatly affect delay in treatment where pre—
cancerous lesions and cancer in its early stages are concerned, There have been repeated
instances whare patients have sought medical attention owing to symptoms, but a correct
diagnosis has not been promptly éstahlished because the physician seemed unaware of their
importance or did not utilize all the relevant diagnostic tools and techhiques, even whers

readily available, This indicates insufficient knowledge on the part of the physician about
the potentialities of various diagnostic techniques,

To improve the situation, it is imperative to secure better education faor physicians and
other health personnel in the field of cancer diagnosis and control. Such training, taking
into consideration all forms of cancer as well as all aspects of c¢ancer contreol, should start
at the undergraduate level and be followed by special post-graduate training programmes, A
continuing, lifeleng professional education is needed if the publi¢ is to benefit from the
scientific programme made in early cancer detection and treatment. The aim of zll profes-
sional education should be to creaste an alert and competent medical profession oriented
towards the early disgnosis of disease including premalignant and malignant conditions.

The detailed orpanization and content of professional cancer training programmes will
have to be adapted to prevailing differences in the organization of the health services and of
nedical eduecation. Generally, such training can best be provided in special cancer institutes
or in other hospitals attended by numbers of cancer patients, As indicated earlier, different
methods of training should be tested and evaluated in order to attain the maximum efficiency.

There are many types of training of medical personnel and this will vary within the
medical specialty in which the physician has received training. Listed below are some
regpresentative examples of types of training depending on area of specialization:

(1> The general practitioner, who has the first contact with the patient, should he
trained 2t both pregraduate and pest-graduate levels in methods of detecting malignant
disease, This training can best be provided in hospitals treating cancer and in cancer
institutions, It is essential that there should be very close contact hetween the
general practitioner and the treatment centre to keep him in touch with the latest
developments in detection, diaghosis and treatment, The general practitioner should be
familiar with methods of taking smears from the cervix, zkin, sputum, and urine for the
purpose of eytological examinations. He should also be trained in methods of sxamining
the cervix, the pelvis, the breast and other cancer sites that lend themselves to
detection by physical examination, Training in office methods such ag Schiller's test
and punch biopsies may be included when he bractises in remcote areas. Since dactors
form the prineipal group concerned in cancer control, methods of health education should
form an integral part of their study of cancer.

(2) Special training for medical personnel for cut-patient services, In general, the
physicians in this group will be considered to have had speclalty training beyond the
general practitioner level, and where necessary, the latest methods of specific detection
in the areas of cytology, biopsy, irradiation, colposcopy, and colpomicroscopy should he
made available, Staff for detection, diagnosis and follow-up will generally include a
surgeon, a physician and a radiotherapist, and they should be trained to work together

as & team, both for the detection as well as the diagnosis of cancer,
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(3) Pathologlist inecluding cytopathologist, The training of cytopsthologists should
e carried out wherever possible in cancer hospitals or cancer institutes, The patholo-
gist should have adeguate training in cancer diagnosis.

(1) Medical students, The training of medical students in the many facets of oncology
and cancer detection and control should be carried out at appropriate cancer hospitals and
ingtitutes as well as medical schools, Emphasis should be placed om training in pre=-
malignant and malignant conditions, cytological examination, and other methods of early
detection, These subjects are beost taught by participation. For fostering the idea of
carly disease detection, il is important to introduce the student to & type of medical
practice organized in sueh a way as to make this work feasible - e.g. a well-organized
group practice or health centre,

4.3.2 ALLIED PROFESSIONS AND AUXILIARY STAFFE

General statement

Due to the general shortage of highl'y trained medical personnel, whenever possible and
feasible, technicians and other auxiliary persennel should be used in conducting mass examinas-
tions, For example, specially trained midwives, practical nurses, and/or nurses o¢an obtain
samples for cervical cytolegy, specially trained technicians can screen the cytological amears,
and technicians can be trained to utilize the mass application of soft tissue mammography if
this technique ever develops sufficiently as a screening device, The provisien of training
facilities for such auxiliary personnel must therefore be regarded as an important step
towards the future extension of mass screening programmes. In the United Kingdom and the
United States of America, special training schools for cytotechnicians, as well as the cyto-
pathologists, have heen established for some time and plans for similar facilities have been
developed for other countries. At present, in some countries such as the United States of
America, the initial screening of eytological smears in mass examinations is carried out hy
specially trained and gqualified cytotechnologists, At the same time, in some countries, the
initial screening of the same smears have to be carried out by medically qualified cytologists
in the ahsence of trained cytotechnologists, This seriocusly reduces the capacity of
laboratories to handle mass examination material and is one of the main obstacles in the way
of introducing cytological screening programmes.

Listed below are some representative examples of types of training depending on area of
specialization:

(1) Public health staff should be trained in the planning of cancer contrel programmes,
and in particular in early detection techniques;

(2) Dentists should be trained in awareness of early evidence of cancer of the oral
cavity and in particular in how to do a good oral examination, as well as being trained
in the technigue of oral eytology, where indicated;

(33 The home visitor should be trained in the speciai needs of the cancer patient as
they relate to early detection, e.g, assist in motivation, education and follow-up
studies;

(4) Nurzes should be trained in all phases of early detection of cancer and have their
role in an early detection programme clearly identified so that they may be adequately
trained to assume this role, It should be noted that the role of the nurse and other
auxiliary persennel might vary from country to country;

'Y
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(32 Public health nurses and midwives should also be trained in cancer detection.

Such training could include activities that would invelve them in motivation, education
and assistance with certain technological procedures for which they can assume responsi-
bility;

(8) Health education specialists should be trained in the organization of surveys,
projects and programmes concerned with the health education aspects of cancer control
and the training of health workersz in educational methodology.

A general problem exists 25 to who should decide on the planning of a programme for
training at all levels in the field of cancer. Either z public health planning authorily
ant/or medical specialist trained in ocncology might solve the problem of deciding whore and
when training programmes should take place, In addition to these two groups, the training
activities should be co-ordinated by the central planning body for the state or aountry
cohcerned, There may be a particular need for the training of specialized oncologists in
every field of cancer to direct the training campaign at all levels,

Cancer centres developed for diagnosis and treatment should be used for the training of
general practitioners, specgialists and medical students in cancer control, Medical schools
should be encouraged to organize their currieculum in such a way as to keep it constantly
abroast of new knowledge in the field of cancer control. It is desirable that national and
international bodies give thought to the provision of fellowships in the various fields of
cancer to inerease past-graduate training at all levels,

EDUCATION OQF THE PUBLIC

For this section we refer to the paper prepared by Dr John wakefiold for this meeting,
Further we refer to the chapter on the rele of public education in Cancer Detection - vice. 44

ADAPTATION IN COUNTRIES WITH DIFFERENT ECONOMIC AND S0CIAL BACKGROUNDS

In view of the variety of factors to be considered, it is felt that it is not feasible o
propose a detailed plan for a cancer detection programme which would be applicable in all
aountries, It iz further felt that it is impossible to make any comparative analysis of the
efficiency of the different ways of organizing cancer detection adopted in the various
countries, It is ¢lear, however, that the way in which mass examinations are organized must
differ from country to country. What is an efficient organizational set-up in one type of
cconomic, political and administrative environment may not be equally successful in countries
with a different structure, From this it follows that it is impossible to work out detailed
recommendations for the arganization of mass screening programmes directly applicable to all
countries, Throughout this working paper some general guide lines have been pointed out and
it is felt most appropriate that additional items be considered by each country at the time
they reconsider the development and implementation of = mass detection programme. Probably
the best way to summarize these concepts would be to present certain questions which would
require an answer if a cancer detection programme is to be develaped and also be successful,
Such a questionnaire will be found in Cancep Detection - UICC, page 52,4

The adaptation of sereening prograumes to developing countries will cause special
difficulties due to the poverty, high percentage of illiteracy, lack of hospitals and medical
and allied personnel - not least lack of finameial possibilities,
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