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FOREWORD.

This thesis presents a aetailed study of the
technical planmning, executioﬁ and results of a
mass radiography Campaign designed and carried
out on a community basis in Scotland during
1957 and 1958.

The author, in his capacity as adviser on
tuberculosis to the Department of Health for
Scotland, was responsible for all medical aspects
of the planning of this operation and for the
analysis and evaluation of the findings contained

in this thesis,
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Respiratory Tuberculosis in Scotland up to 1955

Between the two world wars the control of respiratory
tuberculosis was based on a programme of case-finding whioh would
be considered inadequate by modern standards, the segregation of
infectious persons and treatment by non-specific methods. 1In
spite of this, the number of new cases reported amnually in
Scotland fell by 40 per cent. and the number of deaths by 34 per
cent. Following the outbreak of the second world war these trends
were reversed, and a substantisl and progressive increase in the
rates occurred, both being projected into the post-war period.
New notifications increased by 86 per cent., from 4,657 (93 per
100,000) in 1939, to a peak of 8,653 (169 per 100,000) in 1949,
while deaths from respiratory tuberculosis rose by 26 per cent.,
from 2,717 (54 per 100,000) in 1939 to a peak of 3,415 (66 per
100,000) in 1948, Between 1939 and 1949, the number of registered
cases rose by 70 per cent., from 17,700 to 30,700,

Apsrt from the fact that these retrograde trends were greater
and lasted longer, Scotland shared the experience of most other
countries in Europe, Scandinavia and North Ameriocs in the post-war
years (Macgregor, 1955). Between 1948 and 1955 the annual number
of new notifications fell by 20 per cent., from 8,204 (158 per
100,000) to 6,541 (127 per 100,000) while, in the same period,
deaths were reduced by 75 per cent., from 3,415 (66 per 100,000)



to 860 (17 per 100,000). In contrast, the number of registered
cases of respiratory tuberculosis rose by 65 per cent., from 30,683
to 49,463, a change attributed to the improved expectation of life
resulting from the earlier ascertainment of the disease and the
introduction of effective drug therapy. These trends are
11lustrated in Table 1.

TAHELE 1.

Respiratory tuberculosis notifications,
deaths and registered cases ZSoot].de

Registered
Annual Deaths Annual Notifications ocases
- Number | Rate | Number Rate Number
1919-23 = 4,103 | & 1,707 157
193438 2,746 ' 55 Lo8u6 97
1939 2,717 54 4,657 93 17,654
19,8 3415 66 8,204 = 158 30,683
%9 3,08, 60 8,653 | 169 32,471
1955 | 860 i N 49,463

Apart from the inauguration of mass radiography in 1944, no
developments in the tuberculosis services were possible during the
war years to meet the growing need. The post-war period w#,
therefore, a time when every component of an effective anti-
tuberculosis organisation was deficient and during which the major
effort was directed to the development of the preventive and
clinical services on modern lines. In 1948, the number of staffed

beds available for the treatment of patients suffering from
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respiratory tuberculosis was 4,390 and the number awaiting
sdmission to hospital, 2,600, By 1955, the hospital provision

had been increased to 6,000 beds and the waiting list abolished,

An important contribution to this latter development was made by a
schems under which 1,100 Scottish patients were treated in sanatoria
in Switzerland., Equally important , however, was the increasing
use of domiciliary care and the substantial reduction in the
duration of hospital treatment, made possible by the extended use
of chemotherapy. During this period a scheme of B.C.G, vacoination
was introduced for exposed population groups (nurses, medical
students and contacts) and children approaching school leaving age.
Out-patient disgnostic and treatment services were expanded and

the mass case-finding programme by photofluorography developed.

By 1955 the number of mass miniature radiography units had been
increased to ten and more than two million examinations had been
made,

The most important contribution to tuberculosis control in the
post=-war years was the discovery of the specific anti-tuberculous
drugs, their effective use and the realisation, as experience grew,
that treatment at home could be effective even for patients whose
medical condition and domestic circumstances would previously have
been regarded as unsuitable. Although out-patient or home trest-
ment could not be regarded, at that time, as a substitute for
hospital care, it was becoming clear that chemotherapy alone was

likely to be of considerable benefit, especially when the disease
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was identified at an early stege, an ocourrence which was becoming
more frequent. It was this concept, and the opportunities it
presented, which led to the deployment of the mass radiography
service in a series of experimental X-ray surveys, with the objeot
of intensifying the case-finding programme and gaining experience
in the community approach. This decision was taken at a time of
scute shortage of hospital accommodation, with the knowledge that
many of the patients identified would not receive immediate
ssnatorium care, At that time, also, there was good reason to
believe that the public were ignorant of the improved outlook for
the tuberculous and the added advantages of early diagnosis., It
thus became the primary object of all publicity and propsganda
used in the mass X-ray Campaign in Scotland to present these facts.
It was believed to be in the best interests of the public, and the
individual, that the benefits of drug treatment should be available
as widely as possible to those requiring it. Finally, since the
mass radiography service was becoming increasingly engaged in the
re-examination of easily accessible population and industriel groups,
with diminishing returns, an extension of its range of activity
could best be achieved by community action,

In this paper the term "commmity X-ray survey" is used to
indicate the deployment of the mass radiography service in a
defined area for the purpose of examining the whole populationm,
excluding children, and not merely industrial or other special groups.
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Community Surveys in Scotland, 1953-56

When it was decided in 1953 to study the community approach to
tuberculosis case-finding, the diagnostic and treatment services
were still being expanded. The deficiency in hospital accommoda-
tion was measured by the fact that nearly 1,800 patients were
awsiting admission and that over 200 were receiving treatment in
Switzerland, The first commmity X-ray survey was ocarried out in
the Burgh of Greenock in the autumn of that year, when two mass
X-ray units examined 13,500 persons in three weeks. The publicity
and propaganda services went into action two weeks before the X-ray

units arrived and continued at high pressure during the survey
period. This practice was employed throughout all the Scottish
mass radiography surveys,

The Department of Health for Scotland was responsible for the
co-ordination of this programme, while the local arrangements were
pade by the health authority, with the assistance of X-ray units
provided by the Regional Hospital Boards The arrangements for
publicity smd propagsnds were made by the public health services,
with tixe advice and help of the Scottish Information O0ffice, while
the clinical assessment of patients, and their disposal, was the
responsibility of the general practitioners in the area,

Between 1953 and 1956, community X-ray surveys were carried
out in 19 areas in Scotland, involving the examination of 280,000
persons, Since no separate records of non-resident attendances

were kept at that time, the response among persons living in the
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def'ined areas cannot be accurately assessed. Details of these
surveys are reproduced in Appendix 1, while a brief summary is
presented in Table 2,

Since it was believed from the outset that these chest X-ray
surveys should be carried out quickly, no attempt was made to prolong
them beyond seven weeks, This decision was based primerily on the
need to obtain the maximum publicity and propaganda cover and to
maintain these at a level which would promote and sustain publio
interest and co-operation. The effect on both steff and X-rsy
equipment of working at high pressure and the resulting increased
load on the diasgnostic and treatwent services were not known at
that time, These uncertainties had to be faced and the problems
measured snd resolved during this experimental period.

While judged by present standards most of these surveys were
incomplete, they were considered, even in the early stages, to be
capable of development to a point where a high proportion of the
adult population could be persuaded to attend for examination. Not
only was valuable experience gained in method and organisation, but
568 new cases of active respiratory tuberculosis were identified
(2.0 per 1,000 persons examined) snd a further 1,641 (5.7 per
1,000) placed under observation. Without this experience the
chest X-rasy surveys carried out during 1957-58 would have presented

many more problems and anxieties,
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Summary of 19 community X-r

TAELE 2.

out_in Scotlsnd between 195

surveys carried
g 3 ﬁ 1956

Data for individual Surveys 1‘:;;_1

Highest |Lowest |Average | Surveys

Adult populations surveyed 166,000 | 17,000 |45,000 858,000
(1951 census)

Adults X-rayed 28,104 | 2,648 |14,738 | 280,031
Attendance (per cent)* 80 7 33 33
X-ray units employed 4 - -
X-ray unit weeks 21 5 10 200
Duration of Surveys (weeks) 7 2 4 75
Examinations per unit week 2,370 530 1,352 -
Active number 64 4 30 568
tuberculosis
yield 4 rate/1,000 Le5 0.9 2,0 -
Yield of 1 1 1 1
tuberculosis | TURPOT 213 0 86 o6k
requiring
observation £ | rate/1,000 13,8 2.4 5.9 -

® Number of adults X-rayed expressed as a
percentage of the resident adult population.

A After a minimm of three months follow-up.
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In this part of the paper, reference will be made to the major
events in this field of mass tuberculosis case-finding, partioular
attention being given to the comparison between practice in Scotland
and elsewhere. The use of photofluorographic technique for the
survey of whole populations has been employed on a very limited
scale slthough a number of attempts have been made with varying
degrees of success and using different methods of approach.

In Norway (Riddervolt, 1958) and Sweden (Wegelius, 1958), the
community X-ray survey technique forms a part of the routine
tuberculosis case-finding programme., In the former country
compulsory powers are used to obtain a response of approximttgly
85 per cent. The results of 16 Norwegian surveys carried out
between 1949 and 1953 revealed 4,029, or 2,6 per 1000, cases of
active tuberculosis among 1,560,000 persons (Hansen, 1955). No
information has been published regarding the duration of each of
these surveys, the response rates, or the methods used in
encouraging people to attend,

Between 1947 and 1953, the United States Public Health Servioce
gave assistance to 25 local commmities to enable them to undertake
cheat X-ray screening surveys with the object of examining the
entire adult population in these areas, The results, published
by the U,S, Health, Education and Welfare Department (1953), are
briefly summsrised in Table 3, During the six years nearly eight
million persons were examined by 70 mm. photofluorographic technique

and over 5,600, or 0.7 per 1,000, new cases of active tuberculosis
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identified., Between 85 and 90 per cent. of these were unknown to

the health authorities (Anderson, 1955).

TABLE 3

Sumnary of 25 community X-ray screening programmes
carried out in the United States of Americea
between 1947 and 1953

Data for Individual surveys Total

Higzhest Lowest Average All surveys
Adult population 3,155,000 57,000 L62,000 11,566,000
Total examinations 1,867,000 53,000 | 320,000 7,993,000
Index of coverage T i 9%& 63% 69% 694
X-ray units employed 35 9 - -
X-ray unit weeks 1,470 5l - -
Duration of surveys (weeks) | 42 4 13 S22
Examinations/unit days 345 160 -~ -
Active tuberculosis ttumber 1,916 10 235 5,643
yleld (new cases) Rate 2.9 0.2 07 -

x Total miniature rilms taken expressed ag a
percentage of the resident adult population,

The population aggregates surveyed in this progremme ranged from
57,000 to over 3,000,000 and the yield of new active cases between
0.2 and 2,9 per 1000 persons examined. The response in these
surveys, referred to as the "index of coverage", averaged 69 per
cent. Since this figure includes all those who attended for
examination it is not comparable with the adult response rate of

68 per cent, in the Scottish Campaign in 1957-58, the latter being
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calculated after the exclusion of non-residents and children, For
example, the resident adult response rate in the Washington D.C.
survey was 50 per cent. compared with an index of coverage of 64 per
cent. (Payne et al., 1953). Two outstanding features of contrast
between the American and Scottish programmes were that the individual
surveys in the former lasted considerably longer and examined
substantially fewer people over the same period of X-ray unit time,
No Scottish survey in the two-year Campaign in 1957-58 lasted longer
than five weeks and each X-ray team examined, on average, over
3,000 persons per week, The American Campaign included one survey
of over eight months, the average being 15 weeks, while each unit
examined approximately 1,400 persons per week. The yield of active
tuberculosis in these surveys varied between 0.2 end 2,9 per 1000
persons examined, while the Scottish figures ranged between 0,26
and 3.59 per 1000, Any comparison between these morbidity data
must, however, be made with extreme caution,

During the three years 1950-52, the Danish Government financed
a mass tuberculosis Campaign with the object of examining all
persons between 1 -6 and 15 - 34 years of age throughout the entire
country (excluding Copenhagen County and a few of the small islands),
The Campaign, reported by Groth-Petersen et al. (1959), was con~
ducted as part of a research and service programme, the examination
consisting of a tuberculin skin test and, for those over 15 years of

age, a 35 mm.chest X-ray, Attendance was by invitation but volunteers
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were accepted even if they did not belong to the specified groups,
the work being completed by four specially trained mass X-ray teams,
Of those invited 65 per cent. accepted and the total X-rayed amounted
to nearly 800,000, producing 503, or 0,63 per 1000, new cases of
active tuberculosis. The response of the pepulation and the yield
of new cases in the different age and sex groups is shown in Table 4.
In addition to the active cases recorded in this survey, a further
4,846, or 6.4 per 1000, presented radiographic shadows suspicious
of tuberculosis.

The Stockholm X-rey survey, completed during 1950~51 by Bauer
and Gentz (1953) is of particular interest. The object was to X-ray

TABLE 4

Tuberculosis Campeign in Denmark, 1950=52

Adult response and yield of new cases of active tuberculosis

Males fFemales Both
- - - All - - - A1l sexes
157 | 25 | 35= | U5e | o | 150 |57 |35 b5e | Lo males
Response 60| 65| w0 ! 13 - 63 | 70 | 46 | 12 - 65
(per cent)
New cases w2! 77 B 38 | 200 | 61 |132 | W | 31| 289 | 503
Rate/1000 0.36] 0.61] 0.57| 0.68 ] 0,54 | 0.47 | 0.9 | 0.81] 0.60! 0,72 |0.63
Confirmed % | 93 | 3| 9 | 95| o4 | 95 | 93| 9 | 93 % | 9%

x Bacteriologically positive.

# 14 cases excluded since bacteriologlical Investization incom;lete,

all residents over ten years of age on a voluntary basis, the first

year being devoted to industrial surveys and the second to members
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of individual households invited to attend by personal letter and,

in the case of default, by personal visitation., The response was
423,000, or 71 per cent, of the resident population over ten years,
Evidence of tuberculosis was demonstrated for the first time in
nearly 11,000 persons, but 7,500 of these were classed as healed.

Of the remainder, 863 were classified as "progressive" and 563, or
0.9 per 1000, of all those examined, were confirmed by bacteriological
methods,

The first "total" mass X-ray survey of a selected population in
Britain was carried out by Cochrane et al. (1952), in the Rhondda
Fach, a mining area in South Wales, The survey which was preceded
by the preparation of a census and considerable local and national
publicity, was completed by two mobile teams in eight months during
1950-51, The primary object was to investigate the theory that
progressive massive fibrosis (P.M.F.) is a tuberculous condition
modified by coal dust. Of the defined population comprising all
persons over school age, 89 per cent. were examined. The number of
infectious cases of tuberculosis identified among the 17,097 persons
X-rayed was 108, or 6,3 per 1000, of which about 4O per cent. were
identified for the first time. A follow-up survey by the same
workers in 1953 (Cochrane et al., 1955), succeeded in examining
21,822, or 91 per cent., of the population over 5 years of age, and
55 per cent, of those previously X-reyed and still resident in the

area, Forty-six new cases of tuberculosis were found and the
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authors concluded that a marked fall in the prevalence of infectious
tuberculosis had occurred amongst women and, to & lesser degree,
among younger men while older miners and ex-miners experienced an

increase during the interval,

(Wunderly
The mass X-ray survey in Broken Hill, Austxmdi=,/1953) carried

out with the assistance of the Commonwealth Department of Health,
succeeded in examining 20,411 in a period of six weeks. The
response was 95 per cent. of the eligible population, this figure
being reached after the exclusion of persons recently X-rayed,
negative tuberculin reactors and others genuinely unable to attend
because of age or infirmity. The yield of active cases of
tuberculosis was 32, of which 13 new cases were confirmed
bacteriologically.

The community X-ray survey carried out by the Manchester
Regional Hospital Board (1954) in the City of Salford employed
six mass X-ray teams over a period of nearly nine months in 1953,
Of the 88,769 persons examined 65,348 were residents of five years
of age or more, the response being about 4O per cent. of the
resident population. Two-fifths of the residents X-rayed were
school children., The yield of new cases of active respiratory
tuberculosis was 157, or 1.8 per 1000, of whom 110, or 1.7 per
1000, were residents. This survey was carried out with con-
siderable publicity and with the assistance of voluntary organisa-
tions,

15.



In 1955, the Newcastle Regional Hospital Board (1955) carried
out a combined mass radiography and tuberculin survey in the town
of Blyth over a period of seven weeks, using three X-ray teams and
the facilities at the local chest clinic. Publicity was used on
a large scale and 20,900 persons were examined, This response
amounted to 60 per cent., of residents of five years of age and over,
Forty cases of active tuberculosis were identified, the rate being
1.9 per 1000 persons X-rayed,

The most complete X-ray survey in the United Kingdom was that
carried out in the Annandale district of Dumfriesshire in 1956 by
Cochran et al. (1957), Based on the work of Cochrane et al. (1952),
in South Wales, using the personal approach, 95 per cent., of the
population of 8,658 of five years of age and over were examined
with a yield of ten, or 1.2 per 1000, new cases of active
tuberculosis, four of whom were found to be infective, This survey
was completed in five months by one mass X-ray team, A further
survey, reported by the same authors (1959), was carried out in the
town of Dumfries during a period of five months in 1957, with the
object of determining the prevalence of tuberculosis among residents
of 15 years of age and over, measuring the influence of a prior
census and of intensive home visiting on the response, The overall
response was 14,136, or 70 per cent. of the gdult population, the
figure being 88 per cent. in the area in which home visiting was

employed, and 65 per cent, where it was not. The results were not
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influenced by the pre-survey census except among the elderly. The
yield of new active cases of respiratory tuberculosis was 21, or 1,5
per 1000 of those X-rayed. In six of these patients the diagnosis
was confirmed bacteriologically.

The most recent community mass X-ray survey was carried out in
Liverpool in the spring of 1959. 1In the interim report, Semple
and Lloyd Hughes (1959) discuss the preliminary findings of this
very successful Campaign, in which 454,286 were examined by 25 X-ray
units in four weeks, Of the adult population of this City 77 per
cent, were examined., The final details of the tuberculosis yleld

are not yet available,
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The two-year X-ray Campaign against tuberculosis was one of the
most comprehensive exercises in diagnostic and preventive medicine
ever undertaken on a national basis. Its character was unique in
that each of the 22 community chest X-ray surveys which it involved
were completed in a few weeks by the deployment of national resources
and intensive local effort, Although higher population responses
had been obtained in some parts of the United Kingdom, these had
been achieved only by making use of the individual approach over
long periods and by the provision of a scale of equipment and staff
far in excess of what is possible in a national programme. The
Campaign was designed as a service operation with the following
obJjectives:

(i) To X-ray, by 35 mm photofluorography, as many s

possible of the adults (15 years and over) in those
areas of Scotland where tuberculosis prevalence was
highest;

(ii) To identify and control as many previously wndisclosed
cases of tuberculosis as possible; and

(iii) To reduce substantially the pool of infection in the
community and, thereby, to lower the future incidence
of tuberculosis,

The first two of these objectives have been achieved and it is
the purpose of this paper to outline the methods by which the work
was accomplished and to present the immediate results, How far the
initial success of the programme will affect future tuberculosis

trends will be the subject of future study. The strong temptation

to engage in epidemiological, radiological or clinical studies hed
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to be resisted, since the size and complexity of the operation
demanded a service streamlined to meet the immediate need and
without the resources to do more. Reference will, however, be
made to a specially designed investigation, carried out within
the framework of the Campaign, in the City of Edinburgh.
Preliminary discussions concerning the need and practicability
of the exercise began in the Spring of 1955. Although the results
of scme of the early experimental surveys were disappointing,
sufficient experience had been gained to promote confidence in the
designing of a more intensive and ambitious programme, 1t was
clear that, to achieve success, both technical and publicity
methods required substantial modification. In February 1956, the
Secretary of State for Scotland amnounced the Government's intention
to carry out a massive and determined attack on tuberculosis, using
the mass miniature radiography service as the spearhead of an in-
tensive case-finding operation during the years 1957 and 1958,

1. Selection of the areas for mass chest X-ray survey

The selection of places to be surveyed was based on a study of
the levels of tuberculosis mortality and morbidity during the five
preceding years in the 55 local health authority areas. These
data, revised on the basis of the 1952-56 statistics, are
reproduced in Appendices 2 and 3, and illustrated in Figures 1 and
2, These illustrations, showing the mean annual morbidity and

mortality levels during this period in the County areas (incorporating
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the large Burghs) and in the four Cities separately, illustrate the

relatively high rates in central Scotland and in the Cities.

Consideration was also given to the accessibility of populations

and to the numerical distribution of new cases and deaths from

respiratory tuberculosis which were being reported in different parts

of the country.

Appendix 3 shows those areas where the populations

are greatest and where the largest number of tuberculosis notifica-

tions and deaths were occurring immediately before the start of the

Campaign,

The proportionate distribution of confirmed notifications

of respiratory tuberculosis in these areas, illustrated in Figure 3,

shows the high concentration in the Cities, where over 50 per cent.

of the new cases were being reported, and in the industrial midlands.

On the basis of these data, and taking into consideration the

work being éfarried out during the latter part of the 1953-56 programme,

the following 21 areas, mainly in central Scotland, were selected

for survey during 1957 and 1958:-

Glasgow City
Lanark County
Airdrie Burgh
Coatbridge Burgh
Motherwell & Wishaw Burgh
Rutherglen Burgh
Edinburgh City
Renfrew County
Greenock Burgh
Paisley Burgh

Port Glasgow Burgh

Kirkcaldy Burgh
Dundee City

Ayr Burgh
Kilmarmock Burgh
Aberdeen City
Dunbarton County
Dunbarton Burgh
West Lothian County
Midlothian County
Perth Burgh

Since it was not possible to carry out a survey in Kirkceldy

Burgh, this period was allocated to a part of Fife County not
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RESPIRATORY TUBERCULOSIS

CONFIRMED NOTIFICATION RATES IN COUNTY AREAS INCLUDING LARGE BURGHS CITIES SHOWN SEPARATELY
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RESPIRATORY TUBERCULOSIS

DEATH RATES IN COUNTY AREAS INCLUDING LARGE BURGHS CITIES SHOWN SEPARATELY
MEAN ANNUAL SCOTTISH RATES PER 100,000 DURING 1952-56
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RESPIRATORY TUBERCULOSIS

CONFIRMED NOTIFICATIONS IN COUNTY AREAS INCLUDING LARGE BURGHS
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included in the earlier (1953-56) programme. The Burgh of
Dunfries was also excluded since a special study was being pro-
jected for this area by Cochran et al. (1959). A few of the more
remote areas were excluded on account of non-accessibility of the
population and a few because X-ray surveys were being carried out
in 1956, The extent of the programme, and the levels of
tuberculosis mortality and morbidity experienced in the survey and
non-survey areas during the 1952-56 quinquennium, are summarised in
Table 5, while details of the individual areas are tabulated in

Appendix 4.,
TABLE 5

Populations, tuberculosis mortality and morbidity rates
in the 21 areas included in the 1957-58 Cempaign

Population Respiratory Tuberculosis
1954 (mean 1952-56 data)
estimates) Notifications Deaths
Number |Per Rate/ Per | Rate/ Number | PeT
(all ages) cent . 1000 |"""P°T | cent | 1000 | WP°T | nent
Survey { ‘ %
areas 3,225,212 | 63 A5k 4,981 . 77 0.25 789 77
LNon-survey , ;
areas 1,898,124 | 37 .0.82 | 1,47% | 23 |0.43 | 241 23
Scotland |5,123,336 | 100 | 1.26 | 6,455 | 100 | 0,20 [1,030 | 100

The Campaign was designed to cover about two-thirds of the
entire Scottish population in which about three-quarters of the

deaths and notifications from respiratory tuberculosis were being

25.



reported. The geographical location of the areas selected, together
with the mean quinquennial 1952-56 mortality and morbidity retes, is
illustrated in Figure 4.

2. Administrative arrangements

Following the Secretary of State's announcement, the provisional
survey programme was discussed and agreed, subject to the formulation
of detailed plans, in consultation with the local health authorities
concermed. The Department of Health for Scotland assumed
responsibility for overall policy, planning and co-ordination, while
the Scottish Information Office undertook to give assistance in
matters of publicity and propaganda. Each local survey was carried
out under the joint control of the local health authority (publicity,
propaganda, selection of sites, co-ordination of voluntary services,
etc,) and the appropriate Regional Hospital Board (control of the
mass radiography teams and the diagnostic and treatment services),
The various responsibilities are illustrated in greater detail in
Appendix 5.

3« Survey programme

For technical and publicity reasons it was decided to camplete
each survey in the shortest time compatible with efficiency, in the
expectation that about half of the adult population would attend,

A minimum of two weeks was required to establish a survey as a
going concern and to ensure that most of those recalled for

diagnostic X-ray examination would be dealt with before the teams
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moved elsewhere. It was believed that publicity and propaganda
could not be sustained at a sufficiently high level for more than
five weeks and plans were made to ensure that all local programmes
were completed within that time., Single units were occasionally
retained for a few days longer to complete the large film work

which could not be carried out within the advertised period, and
which could not be conveniently and quickly dealt with by the local
diagnostic services, Since weather conditions during the hard
winter months were likely to be unsuitable for this kind of operation,
no surveys were planned for December, January or Februasry. As the
popular holidey months of July and August had also to be avoided, the
whole Campaign had to be completed within a period of approximately
60 weeks,

The population data used was obtained from the Registrar
General's 1951 Census Report. Estimates of the potential and the
likely performance of the X-ray units, population response and
tuberculosis yield were made from a study of the incomplete informa-
tion available from the early surveys of the 1953-56 programme, after
consultation with the mass radiography service, A sumary of these
estimates, which formed the basis of the detailed technical planning,
is reproduced in Table 6, It was clear, however, that fairly
substantial variations in performance and yield were likely in view
of the different characteristics and tuberculosis experience of the

individual survey areas. Owing to the dispersal of population and
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services, the performance of the X-ray units and the public response
in County areas were likely to be substantially lower than in the
towns, while the tuberculosis yield was expected to vary con-
siderably since morbidity, during the 1952-56 quinquennium, ranged

from 70 to 217 and mortality from 8 to 39 per 100,000 of the

population,
TABLE 6
Summary of estimates of population, services required and
tuberculosis yield in areas selected for surve 1957=-58
!. Individual survey a1
: estimates :
; : Surveys
: Hi:hest Lowest Average
Adult population (over 14 years) ?820,000 15,000 110,000 ' 2,1,00,000
Response (50 per cent.) * 1,310,000 © 7,:00 | &5,600 ' 1,200,000
Examinations } Miniature f ilm . 2,500 1,500 . 2,000 | 2,000
expected per ; ‘ .
Lunlt per week [ Recalls (5 per cente) 150 - 100 100
| |
{ Survey period (weeks) 5 2 4 85 *
i
! X-ray units required ‘ 36 2 = 10 ‘
X-ray unit weeks 130 L - 584
. i : . ’
: | Rate/1000 - - 2 2
[ Active T j
I Yield or ! ‘ :
| new cases of Humber ] 320 ‘ 22 | 2,400
tuberculos is | - -
Requirlng Rate/1000 6 6
observation | {
Number J 2,460 ! 66 - 7,200

% Since some of the surveys overlapped, the national proaramme was completed
in azproximately 60 weeks. )

% additional X~ray units were required to supplement the ten Scottish teams
in Glasgow and Edinburgh.

# Ten per cent. to be added for children and non-residents.
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The planning of the two-year programme resolved itself into an
exercise involving the deployment of the mass radiography service
in sufficient strength to ensure the examination of approximately
half the adult population in each of the defined areas and the
provision of diagnostic and treatment facilities to deal quickly
with those found to be in need of further investigation or medical
attention., It was estimated that some 1,200,000 adults resident
in the survey areas would attend over the whole period, that about
600 X-ray wunit weeks would be required and that an average
performance of rather more than 2000 miniature films per umit per
week would be achieved.

Since there was no practical method of controlling the flow of
the public to the examination centres. and, since the attendance of
children and non-residents would be likely to increase the amount
of work which the units would be called upon to carry out, the peak
daily performance was expected to be considerably higher than the
estimated average figure of 500, An operation on these lines
called for special staffing and servicing arrangements. In addition
to the work of photofluorography, each wnit would be required to
examine up to 150 persons recalled for full size diagnostic X-ray
films, about one-fifth of the time being allocated for this purpose,
With these considerations in mind the detailed programme, tabulated
in Appendix 4, was drawn up.

At an early planning stage, it was decided that the survey in
Glasgow would open the two-year Campaign and that the second year
of the programme would commence in Edinburgh. This was likely
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to have many advantages, not the least of which would be the impact
of the national publicity which would accompany these very laxge
surveys on the numerically smaller, but equally important, ones to
follow. The disadvantages were that the chest clinic services in
Glasgow were still being developed and could not be completed in
time, Further, the hospital beds required for the very large
number of tuberculous patients which were expected to be found in
that City, would probably be insufficient for the need. It was
fortunate that, between the time of planning and carrying out the
Campaign, the demand for hospital care fell so much more rapidly
than was anticipated and that this, together with other dispositions
on a national scale, made it possible to meet the demand for
sanatorium treatment,
e X-ray egquipment

' Of the ten Scottish units, seven were mobile and had facilities
for generating their own electricity and operating in a self-
contained van, The remaining three were transportable, requiring
mains electrical supplies and accommodation in which to work.

Apart from one 45 mm.unit, all were fitted with 35 mm. cameras from
the same commercial source. While it was possible to deploy this
equipment to meet the requirements of nearly all the survey areas,
it was clear that substantial assistance would be required to carry
out the rapid programmes envisaged in Glasgow and Edinburgh. With

the help of the Ministry of Health, Regional Hospital Boards in
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England and Wales, the Service Departments, the Northern Ireland
Tuberculosis Authority and the National Coal Board, 37 units were
made available in Glasgow and 27 in Edinburgh. While most of this
additional equipment was of the type in use in Scotland, a few units
were fitted with 70 mm, cameras, Prior to the commencement of the
national Campaign, special arrangements were made for the overhaul
of all units and plans were made to provide servicing during the
whole period.
5. X-ray teams

In addition to the Medical Director and Organising Secretary,
each team was brought up to a basic establishment of two
radiographers, one driver technician and four clerks. Since the
personnel coming to Scotland for the major surveys in Glasgow and
Edinburgh were volunteers and since & number of the units would be
likely to be under-staffed on this account, arrangements were made
to recruit radiographers and clerks to make good these basic
deficiencies and to fill vacancies which might arise from illness
or other causes, Substantial technical assistance was obtained,
on a full or part-time basis, from the students and qualified
radiogrephe rs from the training schools and from radiographers who
had left the service on marriage. A special training course was
arranged for such personnel, Additional clerks, paid at the usual
rates, were recruited locally. The six unit hostesses required to

handle the public at each of the X-ray centres were recruited from
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local voluntary agencies, principally the British Red Cross Society
and the Women's Voluntary Services,

6. X-ray centres

The selection of unit sites and their adaptation became the
responsibility of each local health authority, advised on technical
matters by the mass radiography service. Three types of site were
planned - static (where the equipment was installed in suitable
premises and remained there for the whole of the survey period),
semi-static (where the unit operated on one or two sites during the
survey period either in premises or in its van), and mobile (where
the unit moved frequently from one site to another and operated
entirely in its van). The town surveys were planned mainly on a
static and semi-static basis while the county programmes were
designed for semi-static and mobile operation, Special attention
was given to the selection of sites - the prime requirement being
the use of prominent and easily accessible locations, The units
occupying central positions were usually located in spacious accemmo-
dation, while those working in the residential areas operated in
premises or in their vans for brief periods, moving from place to
Place in the districts where the concentration of population was
greatest. Premises and equipment were examined and appropriate
action taken to minimise radiation to the staff and to the public in

accordance with the recommendations set out in the Code of Practice

(1957).
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The units engaged in these surveys also undertook the examina-
tion of persons recalled for full size films, when the photo-
fluorographic film revealed the presence of a significant
abnormality. In the City surveys an appropriate number of mass
radiography units was allocated to this task for the whole period,
and convenient sites of a character suitable for this purpose were
chosen., In the other surveys part of the time of each unit was
set aside entirely for recall sessions, About one-fifth of the
time of the units was taken up with this work,

7. VWorking hours

As the result of previous experience it was decided to open
the X-ray centres to the public on the afternoons and evenings of
each weekday, Additional public sessions were planned for the
central sites in the momings, and on Saturday mornings and
afternoons, Units operating in departmental stores kept the usual
shopping hours, Special staffing arrangements had to be made for
wnits which were required to provide a continuous service and at
some sites it was necessary to have two teams operating a single
unit., By using supplementary personnel, it was possible to keep
the working hours of the technical staff to within the agreed limit
of 35 hours per week on radiographic duties.

8. Film processing

Initial proposals to establish, for the larger surveys,

facilities for the central processing of miniature films had to be
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abandoned because of lack of experience of this method, It was
unfortunate that this technique was not attempted in part at
least, since some of the less experienced teams had difficulty in
working at a speed which was quite new to them,
9. Records

One of the first considerations in the planning of the national
Campaign was the design and handling of records. It was necessary
to review this aspect of the mass radiography service in detail to
ensure the minimum inconvenience to the public and the maximum
efficiency of reporting and recording. This review covered all
medical and clerical procedures, with the object of achieving the
simplest possible arrangement compatible with the satisfactory
management of the individual and the collection of accurate basic
statistical material, It is unnecessary to describe the records
in detail, but reference to the basic structure is appropriate to
the understanding of the data presented later in this paper.

The Campaign was designed as a case-finding programme and not
as an instrument of epidemiological research. To achieve this
the public would require to be handled efficiently and speedily and
any information of epidemiological interest would have to be
abstracted from the basic data. It was decided, therefore, that
the information recorded at the time of the first visit would be
limited to that required for the identification of the individual -

viz, name, address and age. In the event of recall for examination
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on & large film, further particulars would be collected to assist
the reader in reaching a provisional diagnosis and to facilitate
the follow-up - brief medical history, contact history and
occupation, etc. A few minor modifications were made for the
1958 part of the programme, these being incorporated in the mass
radiography card reproduced at Appendix 6, The most important
change during the second year of the Campaign was the recording,
at the initial visit, of the name of the family doctor - this
being done to assist in the disposal of patients presenting a
radiological abnormality, for which no further X-ray examination
was necessary (including such conditions as cardiac enlargement
and skeletal abnormalities), and of the few who failed to keep
appointments at the recall units.

10, Procedure for the reference of patients

A number of basic changes in mass radiography procedure had
to be made to ensure that, following the identification of a
significant photofluorographic abnormality (i.e. constituting a
potential health hazard), all patients received convenient, speedy
and efficient attention., Some thought was given to the desirability,
or otherwise, of giving priority to those in whom a provisional
diagnosis of cancer, or of serious tuberculous involvement of the
lungs, was made on the initial radiograph. As this would have
involved a complicated system of reference, plans were made to
refer all patients quickly, as soon as a significant pulmonary
abnormality had been detected,
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Under previous arrangements, all patients were referred
directly from the mass radiography service to their family
doctors, the latter being invited to seek consultant opinion in
appropriate cases., During the two-year Campaign, the rapid
clinical assessment of those presenting a significant radiological
ebnormality of the lung was achieved by their immediate reference
to the local chest clinic., Those presenting non-pulmonary
abnormalities were dealt with as before, the future course of action
being left to the discretion of the family doctor who was kept
informed at all stages.,

To those who presented no evidence of a significant
abnormality on the photofluorograph, "All Clear" letters were sent,
within 48 hours of their attendance at an X-ray centre. Special
arrangements were made with the Post Office for the prompt
delivery of these notices. The decision to issue "All Clear"
letters is believed to have had an important effect on attendance
by creating a high level of public confidence.

Apart from persons who defaulted, all those recalled for
large films were dea_lt with within a week of their first
attendance. Appointments at the local chest clinics were made
direct from the mass radiography service so that patients would
receive attention within a few days. The whole system was
planned to give the quickest possible service and this was

achieved,
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11. Diagnosis

Throughout the Campaign the disease classification, reproduced
at Appendix 7, was used for the coding of all abnormalities. As
the primary object was to detect and deal with respiratory
tuberculosis, particular attention was given to this condition,
The possibility of employing dual independent radiographic inter-
pretation was considered, and this would have been employed, had
the resources permitted, in spite of the delay which would have
been entailed in reporting the results. As it was the staff was
not available and dual interpretation was possible only in the
case of those referred for clinical examination. Since the
diagnosis and assessment of lung disease requires investigation
beyond radiological examination, the final morbidity data were
prepared fram reports obtained from chest physicians, to whom all
such patients were referred, after a minimum follow-up period of
three months. This information, available only for tuberculosis
in 1957, was extended to include all pulmonary diseases in 1958,
Special arrangements were made in Glasgow and Edinburgh to collect
more detailed information about the clinical assessment as well as
the number of active cases of tuberculosis discovered in these
Cities,
12, Detailed survey arrangements

The detailed plans for each survey were prepared by the local

health authority in consultation with the Department of Health for
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Scotland and the appropriate Regional Hospital Board. The general
plan involved the establishment of a co-ordinating technical
headquarters supported, in Glasgow and Edinburgh, by a number of
sector headquarters, each responsible for the day-to-day operation
of a number of X-ray units, the interpretation of films, the issue
of reports and the reference of patients, An operational guide
was printed for the two surveys involving the employment of
personnel from outside Scotland, These were distributed in
advance to all members of the staff and incorporated every detail
of the plan, including the deployment of wnits, arrangements for
supplies, servicing of equipment, processing of film, clerical
procedures, methods of coding, recording and other matters such as
the conditions of service.
13. Expected tuberculogis yield

Those presenting radiological evidence suggestive of
tuberculosis, other than merely the presence of a few calcified
spots or an obliteration of the costo-phrenic angle, were
classified as "significant" and referred from the mass radiography
centre to the local chest clinic for clinical examination, diagnosis,
assessment and, if necessary, management. Once a clinical
diagnosis of tuberculosis was established, each case was placed in
one of the following categories, three months being allowed for the

final assessment:-



(i) Active tuberculosis. The standard definition used in
Scotland is that the disease should be regarded as
active where the condition is infectious or the
lesion requires treatment or some modification of the
patient's normal course of living,

(ii) Tuberculosis requiring observation® Cases were placed
in this category only when the condition was not
considered to be active and when a further period of
observation was recommended in the patients' interests.

(iii) Inactive tuberculosis. This category was used only when
the pulmonary shadow was confidently considered to be
healed and no further supervision was necessary.

From previous experience it was expected that the overall yield of
active tuberculosis would be 2 per 1000 examinations, producing
rather more than 2,400 new cases over the two years of the Campaign.
The yield of "observation" cases was estimated at three times the
active figure, producing some 7,200 cases.
14, Bed requirements

When the plans for the two-year Campaign were announced, all
Regional Hospital Boards in Scotland were requested to make a
special review of their sanatorium provision and to ensure that the
maximum number of beds were available when the survey commenced in
Glasgow, Chest physicians were asked to make a detailed assessment
of all tuberculous patients occupying beds and to discharge those
whose progress would not be prejudiced by leaving hospital, At the
outset of the campaign, it was possible to create a national pool
of 1,250 beds for the immediate reception of survey cases. This

provision, together with the vacancies arising through normal

Lo.
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hospital turnover, was considered sufficient on the assumption that
the average duration of stay would be four months. In addition,
the thoracic surgical centres were alerted to meet the heavy demand
for investigational services which would be required for suspected
cases of cancer of the bronchus,
15. Publicity and propaganda services

The publicity and propaganda services were organised by each
local health authority with considerable assistance from the
Scottish Information Office and the Scottish Council for Health
Education. The high public response achieved during the two-year
Ceampaign must, to a large extent, be attributed to the efficiency
of these services., They employed an exhaustive range of material
and ideas which included banners, posters, loud speaker vans,
window displays and bills, Press conferences, notices and articles,
leaflets in workers pay packets and with rent demends, library
bookmarks, letter seals, motor car sticker labels and letters to
householders, Cinema propagande made use of films from the
library of the National Association for the Prevention of
Tuberculosis, local and visiting celebrities examined with full
publicity cover, radio and television programmes arranged and, in
most areas, prizes awarded at random to persons attending the
X-ray centres. One of the most successful publicity features
was the issue of specially designed badges to those examined and,

soon after each survey started, it became the fashion to wear one.
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The recruitment of voluntary workers created another opportunity
to engage public opinion and to make known, in a simple booklet,
the improved outlook for the tuberculous, the value of early
diagnosis and the importance, to 99 out of every 100, of knowing
thet they did not suffer from the disease. Probably one of the
best advertisements was the atmosphere of intense activity created
by the persistent queues of people at the more prominent X-riy

centres, To be X-rayed became the popular thing to do,
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1.  Attendance during Campaign, 1957-58
During the 60 weeks of the Campaign a total of 1,8ul,268

persons were examined by chest photofluorography in 22 surveys.
This result was 50 per cent. higher than the 1,200,000 expected
when the programme was planned and it was achieved by a speed of
work, by both staff and equipment, not previously thought
possible, Details of the attendance, unit performance and
response in each survey are given at Appendix 8 and summarised
in Teble 6a. The attendance at individual surveys ranged from
12,815 in Port Glasgow Burgh to 714,915 in the City of Glasgow,
with a median value of 37,508, In 15 of the 22 surveys the
nunber examined was between 20,000 and 60,000,

TABLE 6 a.,

Summary of attendance end unit performance
in 22 chest X-ray surveys in Scotland, 1957-58

’ At::ggz?g::lat Attendances
i surveys at all
Highest ILowest surveys

A11 persons TAL,915 | 12,815 | 1,844,268
Cities (L) 3,928 | 2,732 3,513

Average | Buzebs (11) 3,97 | 2,136 3,181

unit , ;

Per woek | Counties (7) _2mo | 1,762 2,17
‘ A1l surveys (22) i 3,974 1,762 3,158
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2. X-ray unit performance

The X-ray wnit performance, that is, the average number of
persons examined each week on miniature films by each team, varied
substantially from one survey to another (Table 64). In this
context "performance" is used as an index of the amount of work
done and not as a measure of the efficiency of the units engaged.
The highest performance was achieved in Kilmamock Burgh with a
figure of 3,974, the lowest was in Renfrew County with 1,762 and
the average for the whole Campaign was 3,158, When the appropriate
adjustments are made to take account of the extra sessions provided
in the Cities by employing additional radiographer staff from the
teaching hospitals and training schools, unit performance in the
Cities and Burghs was approximately equal. The much lower figures
experienced in the Counties reflect the special problems involved
in obtaining e high and rapid response in areas of dispersed
population, which necessitated frequent movement of equipment and
personnel, and the dissipation of propaganda and publicity services.

When the comparable surveys in the 15 urban areas are
considered separately, a significant negative association can be
demonstrated, at the P<0,01 level, between the number of X-ray
units provided per 10,000 of the defined population and the number
of persons examined per unit week (r = -0.671, SE 0,267). The
importence of this observation is not immediately obvious, but it

lends support to the impression gained during this Campaign that,
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even within the némow range of X-ray unit provision, the busier
units attracted a greater amount of custom,
3. Non-resident attendance

Of the 1,844,268 persons examined 150,236, or 8,1 per cent,,
were resident outwith the defined survey areas., This contribution
to the attendance figures varied from one per cent, in Lanark County
to nearly 30 per cent., in Ayr Burgh., It was, unfortunately, not
possible to reallocate these persons and to include them, where
appropriate, in the survey figures for their areas of domicile,

b, Resident attendance

Of the 1,694,032 residents examined 54,075 or 3.3 per cent.,
were children under 15 years of age. Although the Campaign was
designed to X-ray adults only, and publicity and propaganda directed
to this end, children accompanied by their parents were not refused
unless there were technical reasons for doing so. The largest
contribution made by these children was 6.9 per cent. in Rutherglen
Burgh and the smallest, 1,5 per cent,, in the City of Edinburgh,

5. Resident adult attendance (response)

After deducting non-residents and children, the number of adult
residents examined, referred to as the "response", was 1,639,957,
representing 68 per cent. of the defined population for the whole
Campaign, or 43 per cent. of the adult population of the whole

country, Details of the response and the response rates are given
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in Appendix 8, and summarised in Table 7, for the different groups
of administrative area included., Of the defined population (that
is, adults resident in the survey areas), 59 per cent. were
resident in the Cities, 16 per cent., in the Burghs and 25 per cent.
in the Counties. These contributed 68, 16 and 16 per cent, of
the attendances in the whole Campaign., The highest response rate
of 81 per cent. was recorded in Dundee and the lowest of 37 per
cent, in Midlothian County. The response rates for the

TABLE

Response in 22 chest X-ray surveys in Scotland, 1957-58

(Based on 1957 population estimatesz

Response in individual survey areas Response

Highest Lowest Mean ' in all

Waber | T Mumber FOT. umber | FOF 1?numbz:)
Umoer | cent cent | cent

Cities (4) 622,349 81 106,430 75 278,550 76 1,114,201
' Burghs (11) L 24, 78 10,788 60 23,550 68 259,053
Counties (7) 56,841 54 27,163 35 38,100 O 266,703

|

;Campaign (22) 622,349 - 10,788 - i 74,503 i 68 ;1:639:957
| i

individual surveys are illustrated in Figure 5.

The mean response rates in the Counties, Burghs and Cities
show a clear upward gradient., For the reasons already given, the
lower rates in the County areas were expected. The difference

between the Cities and the Burghs was surprising since it was

k7.




TWO-YEAR MASS RADIOGRAPHY CAMPAIGN

RESIDENT ADULT RESPONSE RATES
(Bosed on 1957 population estimate)

100

904

CENT

PER

Zz
<
I
H
EO

COUNTIES

BURGHS

CITIES

L8.

Figure 5.

100




thought that, given comparable radiological and publicity cover,
the smaller urban communities would respond better,

While there was little difference in the amount of X-ray unit
time allocated to the two urban groups, the Cities benefited to a
greater extent from the more intensive publicity which they were
able to attract through the national press, radio and television
services, It was,unfortunately, not possible to determine how
many persons belonging to the defined populations were examined in
areas in which they were not resident and did not, therefore, attend
the survey in their own area, Had one-third of those examined in
the Cities as non-residents belonged to this category, the response
rates in the Cities and the Burghs would have been similar,

6. PFactors influencing the response rates

The considerable support given to this Campaign must be
attributed to the efficiency of the publicity and the mass
radiography services. Added to this was the fact that the rapid
completion of each survey made it possible to engage a concentration
of effort not previously employed in any mass case-finding
programme, The publicity services were primarily responsible
for bringing the public to the X-ray centres and their success
must be regarded as the cumulative result of all facets of the
work, Although some elements of publicity were considered to be
of major importance, and while there were variations in degree and

emphasis within the comprenensive programme in different areas,

49.



they are not capable of measurement and their relative value must
be regarded as a matter of informed opinion. Reference to the
outstanding components of this service will be made in a later
part of this paper,

The short duration of each survey not only enabled the
concentration of publicity effort but ensured that large numbers
of the public presented themselves for examination at the outset.
The atmosphere of intense activity thus created at the X-ray
centres, sited in prominent positions, acted as an encouragement
to others, Nor is there any doubt that the staff responded
better when the units were busy. The efficiency and speed with
which the mass radiography units handled large numbers of the
public, and the fact that everyone received a report within three
days of examination, did much to create a high degree of confidence
in the service,

Some of the other factors which may have influenced the
response in different areas have been examined and the results are
presented below:-

(i) The level of X-ray unit cover. The level of X-ray unit

‘cover (that is, the number of X-ray units provided for
every 10,000 adults resident in each survey area),
varied between 2,01 and 4.08. When all of the 22 areas
are considered, a small positive association can be

demonstrated (r = +0.415) between this provision and
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(ii)

the response rates, although this does not achieve
statistical significance, The County surveys were,
however, different in their character by reason of
the relative inaccessibility of the population, the
inconvenience of attendance from remote areas, the
dispersal of publicity effort and the loss of X-ray
time involved in mobile operations, When the 15
urban areas, which can be regarded as comparable
survey wnits, are considered separately, the response
rates were not influenced by different levels of umit
cover (r = +0,078) within the narrow range of

provision employed.

Age and sex compositions of the survey populations.

Since the response rate varied in the different age
and sex groups, and was substantially lower among
older people, the populations in the survey areas
have been studied to ascertain whether, and to what
extent, differences in the crude response rates may
have been influenced by differences in population
distribution., Table 8 shows the proportionate
distribution of the adult population in the Cities,
Burghs and County aggregates included in the Campaign,
While the Cities and Burghs are very nearly similar
in this respect the County areas favour a higher

response rate in view of the relatively younger

population.
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Distribution of the adult population in the
v Bu 0

TABIE 8

and County areas surveyed during 19

1951 census population

I

Age groups
(years)

Percentage distribution of adults

}

il
Cities (4) | Burghs (11) | Counties (5)%

;Males Females Males i Females Males | Females

, 15- 8.7 10,2 8.9 10,4 9.4 1.1

25~ 9.0 9.8 9.4 10,2 9.0 11.5

35' '; 902 10-2 907 1001 9-1-0- 1109

L5- 11,1 13,4 11,0 12,4 11,3 | 13,6

60+ 7.6  10.9 ., 7.8 | 10,0 | 5.8 7.0

All ages 45.6 ‘ Sl L46.7 ?L53.3 4l 9 55.1
Both sexes 100 i 100 : 100

|

% Fife County excluded

When the crude response rates sre adjusted for
age and sex differences in these three groups of
survey area, the standardised rates are found to be
different by less than two per cent. These rates
are compared for all survey areas in Appendix 22 and,
for the City, Burgh and County aggregates in Table 9.
In no area did the population distribution significantly

influence the crude response rates,
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TABLE 9
Response rates in City, Burgh and County aggregates

standardised to the age and sex composition of the
Glaséow !1551 census) population

] | Crude | Standardised

; 1 response '  response

; rates ; rates

| Cities 764 77.0
Burghs = 68.4 69.4
Counties l L4, 2 45.0

(iii) Attendance of non-residents. The proportion of

attendances attributed to non-residents varied
between 0.8 and 29.4 per cent. The experience of
these surveys suggests that higher response rates
were achieved in those places where non-residents
contributed a lower proportion of all attendances.
While this finding is not apparent when all surveys
are considered, an examination of the 15 urban areas
reveals a negative association (r = -0,500) between
fha response and the proportion of attendances
attributed to non-residents. Since these persons
increased the load of work which the X-ray wmits
were expected to carry out, it is of interest to find
out whether they forced up the numbers attending or

merely prevented residents from being X-rayed by
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taking up part of the operational time. A small
degree of association (r = +0.470) can be demonstrated
between the proportion of non-resident attendances and
X-ray unit performance. While neither of these
correlations is statistically significant, to the
P<0,02 level, they suggest that the attendance of
reople from outside the defined areas not only increased
the amount of work done by the units but resulted in

lower response rates,

(iv) The experience of tuberculosis incidence and death

immediately prior to the Campaign., The survey areas
differed materially in the levels of respiratory

tuberculosis notification and death which they had
experienced in the gquinquennium immediately preceding
the Campaign, the mean annual retes being between 70
and 217, and between 8 and 39 per 100,000 of the
population respectively. Since these indices of
prevalence might have induced differing attitudes to
the Campeign, a study of the degree of association
between them and the response rates has been made,
When all of the 22 survey areas are considered, a
small positive correlation can be demonstrated between
the pre-Campaign levels of notification (r = +0.345),

and death (r = +0.399), and the response rates
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experienced. A study of the 15 urban areas, however,
does not reveal any association between these pairs
of variables. The response rates, therefore, were
apparently not influenced by previous tuberculosis
experience,

The conclusions to be drawn from these observations are that
response was determined by influences other than the level of unit
cover, the age and sex composition of the communities or their
previous tuberculosis experience, On the other hand, the
attendance of persons from outside the survey areas not only made
a contribution to the pressure of work but appeared to have an
adverse effect on response., While these latter associations do
not achieve statistical significance, it is clear that a higher
proportion of the defined population could have been examined in
some places only by increasing the X-ray service or by curtailing
non-resident attendances, For example, the response rates in
Kilmarnock and Ayr Burghs could not have been raised much above
70 per cent., since approximately one-third of the time of the
units, each operating at the upper capacity limit of nearly 4,000
miniature film examinations per week, was engaged in X-raying
non-residents, The significent inverse association between the
level of X-ray cover and the performance of the units is not
easily explained, in view of the marginal differences in the

provision, There was little doubt, however, in the minds of those
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engaged in the Campaign, that busy centres not only attracted custom
but provided a stimulus to the staff. The experience of these
surveys strongly suggests that, in a tuberculosis case-finding
programme carried out on these lines, an excess of X-ray cover may
well be as great a handicap as too little,

Te Response rates in age and sex groups

Details of the numbers examined and the response rates by age
and sex in each survey are recorded in Appendices 9 and 10, These
rates are sumarised in Table 10 and illustrated in Figure 6, for
the aggregates of the Cities, Burghs and Counties separately.
Since the County of Fife was not completely covered by the chest
X-ray survey it has been omitted from the summary,

TABLE 10
Response by age and sex in 21 survey areas
in Scotland (1957=58)
Ag) ates for City, Burgh and County areas
Rates based on 1951 census population

Response - per cent.
. Cities (4) Burghs (11) Comties (5)%
éMales gFemales Males |Females | iales | Females

{ ' 1

15~ | 794 1 804 75.7 79k | 454 | 4B.8
25- | 76,8  77.2 . 67.1 | 70,0 | 41,6 | 50,3 |
45- 81,1 84,0 69.7 | 75.6 | 4h.5 | 4B.6
60+ 64,7 ' 65.2 53,3 ! 53.4 | 31.2 | 31.8

All ages ' 75.5 l 77.0 . 66,4 1 70.1 41.8 46,7

Both sexes \ 7644 6844 Lk

% Fife County excluded
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Apart from the higher response rates in the Cities, a feature
of the Campaign was the relatively better support given by women
in practically all age groups. The principal areas in which the
male response was the greater were Edinburgh, Dundee and Aberdeen,
but this was insufficient to divert the City aggregates from the
general patternm. The highest response retes were contributed by
both men and wamen belonging to the 15-25 and 45-59 years age
groups, the former being greater in the Burghs and the latter in
the Cities,

Early in the Campaign it was realised that persons over
60 years of age were providing the poorest response. A special
effort was, therefore, made by the propaganda and publicity
services to encourage the attendance of older people in the later
surveys, As the morbidity figures became available, it became
clear that by far the highest yield of pulmonary tuberculosis was
being found among older men and that their co-operation was vital
to the success of the programme., This finding was in keeping
with that of Macgregor (1955) in an earlier study. The intensified
propaganda in this direction in Edinburgh and Dundee resulted in
the examination of over 70 per cent. of those aged 60 years and
over, compared with a response in the earlier surveys in Glasgow
of 59 per cent. and in Aberdeen of 64 per cent.

8. Reasons for non-attendance
Immediately following the X-ray survey in the City of

Edinburgh a special study, referred to as the Supplementary Survey
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was undertaken to ascertain the reasons for non-attendance and the
prevalence of tuberculosis among those failing to co-operate
(Fletcher et al., 1959). With financial and other assistance
from the Department of Health for Scotland and the Royal Victoria
Hospital Tuberculosis Trust, this investigation was designed and
carried out by a research sub-committee of the Technical Plamning
Committee for the Edinburgh chest X-ray survey. Consultations
with the Tuberculosis Research Office of the World Health
Organisation proved helpful in the planning of this study and in
the preparation of a Tuberculosis Index for the more detailed
long-term evaluation of the results of the mass X-rey survey and
of the tuberculosis problem in the City of Edinburgh,

The Supplementary Survey was carried out in the West Leith
ward of Edinburgh immediately after the completion of the main
survey by one X-ray team using 70 mm, equipment., Population
data were specially prepared from the main survey records which
were subsequently checked by house-to-house visits. After
deducting 262 persons, sbsent from the area mainly as the result
of illness or military service, the available adult population
was 13,0;12, of whom 10,016 or 77 per cent. had been X-rayed during
the main survey. Another 1,162 or 8.9 per cent. were examined
between December, 1958 and June, 1959 as contacts or as patients

at the chest clinic or hospitals in the City. The number X-reyed
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during the Supplementary Survey was 526 or 4.0 per cent, of the
available population. The total examinations during this period
of seven months was, therefore, 11,704 or 89.9 per cent., leaving
1,308 or 10.1 per cent. classified as persistent non-attenders.
The reasons for non-attendance, summarised in Teble 11, are those
obtained by the Health Visitors who undertook the intensive task
of visiting all households to seek their co-operation during the
Supplementary Survey.

TABLE 11

Reasons for non-attendance in the West Leith ward

Edinburgh chest X-ray survey, 1252

‘ Per cent. of
| available adults
No reason i bl
Not contacted ! 0.6
Freil, Unfit, Sick, etc. 2,0
Special reasons (religious, |
X-ray hazard, etc.) | 0.9
Previously X-rayed | 1.4
Previous X-ray claimed but
not traced 0.5
Domestic reasons 0.3
10.1

One of the main conclusions to be drawn fram this Supplementary
Survey in Edinburgh is that the considerable effort and cost
required to raise the response rate by this small amount (from 77
to 81 per cent.) is grossly out of proportion to the results

achieved, Reference will be made later to the tuberculosis yield

from this study (page 79 )-
60.
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Part A, Total tuberculosis yield

1. Collection and presentation of data

As has already been mentioned, all those with a significant
pulmonary abﬁormality revealed on examination by the mass
radiography service were referred to the local chest physicians
for clinical investigation, assessment and treatment, The
"finel" diagnosis and classification, on which the morbidity
statistics to be presented are based, was made after a minimum
follow-up period of three months. Where a diagnosis of
tuberculosis was established the disease was classified as
"active" or requiring "observation", the sum of these being
referred to as the "significant" yield, No further attention is
given to tuberculosis cases considered to be he'aled. With the
exception of the Glasgow survey, where special arrangements were
made for the collection of morbidity data from the chest clinic
service, the information relating to the number of tuberculosis
cases found during 1957, and their classification, was obtained
from the appropriate Medical Officers of Health co-operating with
the local diagnostic services., Because these reports were
sometimes incomplete in respect of persons not resident in the
survey areas, and therefore not the direct responsibility of the
survey authority, arrangements were made, in 1958, to collect all

morbidity data from the local chest physicians through the mass
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radiography service. This material was then subjected to machine
processing by the Department of Health for Scotland, When, for
any reason, a patient defaulted at any stage after first
attendance, the final diagnosis and assessment was made at the

end of the follow-up period on the basis of all the eavailable
evidence, These cases are included in the data to be presented
but reference will be made to the numbers involved.

Before discussing the morbidity statistics in detail, it is
desirable to mention briefly the method of presentation to be
adopted. The first part of this section of the paper relates to
the yield of cases of tuberculosis regarded as active or requiring
observation in the entire Campaign, in aggregates of the City,
Burgh and County surveys and in individual survey areas, Reference
will be made to the contrast between the actual yield and the figure
estimated during the planning of the Campaign. The relationship
between the prevalence of new cases found during these surveys and
other tuberculosis indices will be studied. This part will also
include reference to the bacteriological and radiological findings
and will present data relating to defaulters.

The second part of this section will present the tuberculosis
findings, analysed by age and sex, in the different survey areas
and in selected aggregates. Here again, reference will be made
to yield of confirmed cases and to the comparison between the

active and observation case rates, The various items of related
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data can be easily found by reference to the table of contents
incorporated in the facing sheets which precede each main section
of the paper.,

The yield of new and previously known cases of tuberculosis,
regarded as active or requiring observation, in each of the 22.
survey areas is presented in Appendix 11 and summarised, for the
whole Campaign, in Table 12, The crude and standardised rates
for each of the survey areas, are reproduced in Appendix 23,

TABLE 12

Tuberculosis yield during the two-year mass radiography
Campaign in Scotland, 1957-58

Rates per 1000 persons examined

lew cases Previously
Rezpn;ﬁor{ Res idents Non= Total Known
tuber 0slis
‘ Eoth | residents cases
Males !Females sexes x £
Number | 2,334 | 1,649 | 4,033 295 4,528 -
Active
Rate | 3.22 1,33 2,38 2.07 235 -
i
Requiring | Mwmber 4,178 3,02 17,267 | 499 | 7,766 | 1,699
observation | . .o i 5.45 { 3,33 4429 3466 L.29 1403
x Eighteen surveys. F Twenty surveys (residents).

2. Active tuberculosis yield from the entire Cempaign

The final yield of active cases, identified for the first
time, was 4,328, or 2.35 per 1000 persons examined, Since the
data were incomplete for non-residents in four surveys, the actual
total is likely to have been about 4,340. Of these 4,033, or 2.38
per 1000, were resident in the defined areas and 3 ,988, or 2,43 per
1000, were adults.
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3. Yield of tuberculosis requiring observation from the entire
Campaign

The final yield of new cases in this category was 7,766, or

4.29 per 1000, persons examined. Since the data were incomplete
for five of the surveys, this figure is likely to have been nearer
7,850,  Of these 7,267, or 4.29 per 1000, were resident in the
defined areas and 7,235, or 4.35 per 1000, were adults.

Lo Previously known cases of tuberculosis

Excluding two of the smaller surveys, the total yield of cases
of previously known tuberculosis was 1,699, or 1.03 per 1000, persons
examined, This represents less than five per cent, of the number
of regis.atered.:‘E cases and about 15 per cent, of all the significant
cases found in the survey areas, Although the attendance of such
patients was discouraged by personal letter in the later surveys,
this seems to have made little difference to the numbers submitting
themselves to examination,

5. Estimated and actual tuberculosis yield

A comparison between the estimated and actual response and
the tuberculosis yield among adults in the 22 survey areas is mede
in Table 13, The expected figures are those calculated for

planning purposes prior to the start of the Campaign.

65,

® Registered cases are those registered by the local health
authority, under Statute, as suffering from or under
supervision for tuberculosis.




TABLE 13

Expected and actual response and tuberculosis morbidity
in the survey populations

Adults resident in

survey areas _Difference
A
Estimated 192;1?; Per Cent.
Attendance . 1,200,000 | 1,639,957 + 37
!
Active New cases 2,400 3,988 + 66
tuberculosis Rate/1000 2.0 2.43 + 22
Observation New cases 7,200 ; 7,235 -
tuberculosis | o .o /1000 6.0 E ke 35 - 27

Both the response and the yield of new active cases substantially
exceeded expectation. The number of active cases in excess of
expectation can be attributed to the considerably higher morbidity
in the City of Glasgow, without which the active yield would have
been 1.62 compared with 2.43 per 1000 for all surveys. The rate
for new active cases throughout the whole Campaign was 22 per cent,
and the actual number 66 per cent., higher than expectation. 1In
contrast, the number of cases reqpifing observation wes very close
to the anticipated yield, the rate being 27 per cent. less than
expected. Further, the proportion of significant cases allocated
to the active group was less than one in three, compared with an

expectation of one in four.
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6. Active and observation cases found in the survey areas

Details of the number and rate of new active and observation
cases found in each survey area are contained in Appendix 11 and

illustrated in Figure 7.
TABLE 14

Response and tuberculosis yield among adults resident in
the Cities, Burghs and Counties

Rates per 1000 adults examined

Adult residents
Respiratory tuberculosls survey yleld
Response
active cases Observation cases
N Per™ | Per * ] Per *
! . liumber cent. Number Rate cent. Number Rate cent.
‘ ; |
Glasgow | 622,349 38 2,331 396 . 59 4,120 | 6.62 57
Other three ‘
Cities 491,852 30 . 3 S 181 22 1,887 3484 26
Burghs 259,055 16 | 385 |1k . 10 | 559 12416 8
Counties 266,705 | 16 375 1.41 9 669 2.51 9
Campaign 1,639,957 100 3,933 2.43 100 7,235 L35 100

x Per cent. of Campaign total.

Burgh
A sumary of the City/and County aggregates for adults is

reproduced in Table 14. This shows the extent to which the survey
in the City of Glasgow dominated the Campaign - both in terms of
the numbers examined, amounting to nearly 40 per cent., and the
number of cases of tuberculosis found, emounting to nearly 60 per

cent,, of the total for the two years. The four Cities,
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comprising nearly 60 per cent., of the population of the survey areas,
contributed nearly 70 per cent, of the attendances and over 80 per
cent, of the new significant cases found. Even when Glasgow is
excluded from the City aggregate, the mean rates for active
tuberculosis showed a progressive increase from 1.41 in the

Counties to 1.49 in the Burghs and 1.81 in the Cities., The rate

for observation cases was again highest in the three Cities with a
figure of 3,84, but lowest in the Burghs where 2.16 cases were
discovered for every 1000 adults examined,

For residents of all ages, 19 of the 22 surveys produced
yields of between 1,08 and 1.69 cases of active tuberculosis per
1000 persons examined; of the others Glasgow produced 3,69,

Dundee 2.31 and Fife County 0.26, The identification of cases
requiring observation varied considerably without any significant
association with the rates of yield of active cases (r = +0,227,

SE = 0,229), This lack of correlation, to which further reference
will be made, must be attributed to the difficulties with which the
physicians were faced in allocating a proportion of borderline

cases® to either of these groups, New cases allocated to the

observation group were found among L4.29 per 1000 examinations

69.

% The definition of tuberculosis requiring observation presented'
considerable difficulty. It was not possible to be more precise
than to recommend that this classification should be used in cases
presenting a radiological pulmonary infiltration or othe? }ntra-
thoracic abnormality, considered to be of tuberculoug origin,
which could not, on the one hand, be reggrded as acFlve but, on
the other, consisted of more emphatic §v1den9e of disease than
merely a few calcified spots or an obliteration of the costo-

_____phrenic angle.




throughout the whole Campaign, the highest yield being 10.37 in
Port Glasgow Burgh and the lowest 0,14 in Airdrie Burgh. The
proportion of significant cases classified as active also varied
considerably, from 13 per cent, in Port Glasgow Burgh to 89 per
cent. in Airdrie Burgh, the average for the whole Campaign being
36 per cent, The results show that an increasing proportion of
the new significant cases were allocated to the active group and
that the rate of identification of patients requiring observation
fell as the Campaign progressed.

Te Relationship between the survey vield and other indices of

tuberculosis prevalence

The indices of tuberculosis prevalence in common use at the

present time are the rates of death and new notifications reported
to the Registrar General and to liedical Officers of Health of
local health authorities respectively. Less frequently, the
number of patients registered as under treatment or supervision
and, more recently, the frequency with which school children are
found to produce a tuberculin skin reaction, have been employed,
This later information has become available on an increasing

scale since the introduction of the B.C.G. vaccination programme
in 1954, for children about to leave schools Although each of

these indices reflects an accumulation of experience over a

70.
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® Although a general authorisation for the.B.C.G. vaccinatic
PrOgraﬁﬁe fir school leavers was issued 1n'1953 (D.H.S. Circular
74/53), and a few authorities had already introduced approved1
schemes in 1952, the arrangements were not applied on any scale

until 1954,




considerable period, they provide the only measures of the extent of
the tuberculosis problem in any area in the United Kingdom. The
yield of tuberculosis from the two-year Campaign also reflects past
experience, since the majority of the cases found were undoubtedly
the product of infection acquired many years earlier. Many of
them must also have been suffering from active disease for some

. time before the condition was identified., Since the response
rates were unusually high by comparison with previous experience

in this or, indeed, in any other country with the possible
exception of some areas in the United States and, since the rates
of tuberculosis mortality and morbidity were used in the selection
of the high prevalence areas for survey, it is proper to study

the results now obtained in relation to these indices of past
tuberculosis experience. In this study, the survey in Fife has
been excluded since only a part of the County was covered. The
data from the Lanark survey, completed in two parts, has been
aggregated with the result that the following comparisons relate

to 20 local authority arees. Since information relating to the
infection levelsx is not available for Lanark County and Rutherglen
Burgh, these areas have been excluded from that aspect of the study.
Details of the survey yields, the notification, registration and

death rates, and the infection levels are presented in Appendix 16,

A

% The "infection level" is the proportion of school children
reacting to the tuberculin skin test at 13. years of age, The
test most commonly employed during the period 1954-56 was the
wantoux test (ten I.T.T.).



Considering first the indices in current use, significant
degrees of association (P< 0,01) can be demonstrated between the
death, notification and registration rates for respiratory
tuberculosis experienced in the survey areas during the period
immediately before the Campaign commenced, The coefficients of
correlation (r) and standard error are tabulated below. The
infection levels, on the other hand, show little positive
association with these indices and must be regarded as unsatis-

factory measures of tuberculosis prevalence in their present form,

Associations r SE

Notification rate - death rate ~ + 0,586

Notification rate - registration rate + 0,769 | 0.229

1

Death rate - registration rate i + 0,587

This latter observation was surprising, since the infection
levels are usually regarded as a satisfactory, indeed the most
sensitive, index of the amount of tuberculous infection in the
comuunity. The result is in contrast with that of Palmer et al,
(1956), who demonstrated a high correlation between the
tuberculosis death rates and the percentage of tuberculin
reactors among young adults in the United States of America.

This wnexpected finding may be attributed to differences in the

standards of assessment of tuberculosis cases and of the
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tuberculin findings. The influence of selection in determining
which children volunteered for tuberculin testing under the B.C.G.
vaccination programme and the likelihood that older children were
included in the scheme during the first year or two of its opera-
tion, would also tend to vitiate the results.

When the rates of survey yield are considered in relation to
the indices of tuberculosis prevalence mentioned above, the
degrees of association demonstrated are disappointingly low., The
correlation between the aggregate yield of active and observation
cases and the notification rates in the survey areas is significant
to a level of P< 0,01 (r = +0.568, SE = 0,229), while neither of
the components reach the P < 0,02 level, Neither the active
rafes nor the aggregate rates comprising the active and observa-
tion survey yield are associated to a significant degree with the
registration or death rates or with the infection levels. The
coefficients of correlation and the standard errors of these
associations are reproduced in Appendix 17.

It is difficult to explain why the survey areas did not
produce yields of active cases in proportion to their previous
levels of tuberculosis experience. Referenée will be mede,
however, to the fact that the age and sex composition of the cases
and the quality of disease found in these surveys differed from
that of the notifications in the pre-Campaign years; but this

was a universal finding and was obtained by the seme physicians in
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both events, The most likely explanation is that the type of
lesion presented to the chest physicians as the resuit of these
surveys was different from the usual run of cases, and that
more difficulty was experienced in allocating patients to the active
and observation groups. This view is supported by the significant
association demonstrated when the aggregate of those groups is
related to the rates of confirmed notifications. The conclusion
from this study would seem to be that the best index of the
probable yield of tuberculosis from this type of survey is obtained
from the recent rates of notified cases rather than any of the
other current indices of prevalence. A prediction on this basis
would, however, measure the total tuberculosis yield and not
necessarily what the physicians regard as active disease.

Before going on to consider the age and sex characteristics
of the tuberculosis yield, it is desirable to present some
supplementary information relating to the crude results reported
above. In particular, reference will be made to the bacterio-
logical and radiological findings. It is also convenient to
consider, at this stage, the important group of defaulters and
the contribution made by these patients to the morbidity results,
8. Bacteriological findings

The findings reported here are those cbtained from the chest
physicians of the four Cities and from the iMedical Officers of

Health of all other areas involved in the Campaign. The latter
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received this information, together with other relevant data,
concerning each patient through the system of intimation.™ While
the methods of recording the bacteriological results were defined,
no special arrangements were made to ensure the use of standard
techniques in the collection or laboratory investigation of
specimens.  The methods in routine use throughout the country were
considered satisfactory, even if minor deviations in procedure were
employed in different areas,

Of the 4,033 new cases of tuberculosis identified among
residents in the survey areas, 1,131, or 28 per cent., were
confirmed bacteriologically during the three months period of
observation permitted, This yield is equivalent to 0,67 per 1000
persons examined, the rates varying between 0.99 in Kilmarnock
Burgh and 0,11 in Fife County. The proportion of active cases
which were confirmed ranged from 70 per cent., in Kilmarnock Burgh
to 17 per cent. in Greenock Burgh. Details for each survey are
reproduced in Appendix 11,

Sufficient information is available from the four Cities to

campare the bacteriological status of patients identified during

75.

% The system of intimation was in use in Scotland during the ?eriod
of the Campaign, This provided for the submission of details of
each patient found to be suffering from active tuber?u1031s for
the first time, by the consultant meking the diagnosis, on a .
standard form (Form 7B), to the iedical Officer of Health, This
procedure was supplementary to statutory notification and provided
a summary of personal details, method of discov§ry, bgcterlologlcal
and radiological findings and the disease classification.



the surveys with those found during the normal operation of the
tuberculosis services in these areas. Since the number of persons
X-rayed in the City surveys represents 68 per cent., of the total
for the whole Campaign, the contrast between the pre-survey and
survey findings can be accepted as representative of general
experience, This comparison, summarised in Table 15, has been made,
using the information relating to new cases of respiratory
tuberculosis submitted to Medical Officers of Health through the
intimation procedure as the measure of experience in 1956, It
will be seen that this information was obtained in respect of
nearly all patients notified in Edinburgh, Aberdeen and Dundee. 1In
TABLE 1

Bacteriological findings in the four City surveys
compared with those reported during 195

, Confirmed notifications Active survey yield
‘ 1956 1957 and 1958

. Survey - ' I

ares - Statutory ' Intima=- ‘Per cent | Confirmed

5 - notifica-  tions confirmed ' Numberx Per

’ tions  per cent Number| .. ..

| Glasgow 1,732 2.7 4.2 2,369 | 523 | 22,1
Kberdeen = 190 . 96,8 7.2 | 162 | 72 |k
Edirburgh , 605  9h2 . A4 A3 | 1% | 41,0
Dmdee | 219 | o7 | 56 259 | 90 | 3.8
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Glasgow, although only one quarter of the notified cases were
reported in this way in 1956, the results are comparable with these
of earlier years and are believed to reflect the general experience
in that City, These findings closely approximate to the regional
experience reported by iacgregor (1957).

While the proportion of new notifications of respiratory
tuberculosis confirmed bacteriologically in the pre-Campaign
period in Edinburgh and Glasgow were similar, the figures for
Aberdeen and Dundee were substantially higher, although at different
levels from each other., In each case the survey yield of confirmed
cases is substantially below expectation on the basis of this
earlier experience, this difference being greatest in Glasgow (25
per cent.) and least in Edinburgh (6 per cent.). These findings
are in keeping with the expressed intention of the Campaign,
namely, to find the disease at an early stage, if possible before
it had become infectious to others, On the other hand, it seems
likely that the considerably higher load of clinical work which
fell on the chest clinics following these surveys affected the
results by promoting the immediate use of anti-tuberculosis drugs
before full bacteriological investigation had been completed.
There seems little doubt that this practice, which is being
routinely employed on en increasing scale as a measure of treatment
or chemoprophylaxis, was responsible for artificially reducing the
level of bacteriological confirmation which would have been

demonstrated in the absence of early drug treatment.
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The yield of confimmed cases in these surveys was not
predictable from any of the other morbidity data. A small positive
association with the rate for active cases found in the survey areas
is demonstrated (r = +0.400, SE = 0,229), but this does not achieve
statistical significance. No significant correlation can be
demonstrated between the rates for confirmed cases and the

aggregate of the active and observation survey yields (r = +0.152,

SE
(r

Reference will be made in a later part of this paper (page 100 ) to

0.229), or with previous experience of the notification

-0,142, SE = 0,229), or death rates (r = -0,281, SE = 0,229),

the proportion of cases confirmed bacteriologically at different
ages in the two sexes,

9  Radiological findings

Information relating to the radiological extent of the disease
among residents classified as suffering from active tuberculosis
during the surveys in Glasgow, Aberdeen and Dundee has been
abstracted for comparison with the experience of new notifications
in 1956, The Edinburgh survey data were classified according to
the system in current use in the United States and is not comparable
with other Scottish material. The latter results, reported by
Seiler et al, (1958), show that the yield of new cases from the
survey in that City comprised a significantly smaller proportion
of advanced cases among adult males (P< 0.001) and for the

aggregate of both sexes (P < 0.005), when compared with the
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notification data for 1957, Similar differences were found when
the presence of lung cavitation was compared in these two groups,
For females the differences were not significant,

The radiological extent of the disease identified in the
Glasgow, Edinburgh and Aberdeen surveys, has been measured by the
proportion of cases presenting lesions in one or both lungs. An
interpretation based on such a classification has severe limita-
tions since it does not measure the amount of lung tissue
involved. The findings suggest, however, that a slightly higher
proportion of cases were classified as unilateral in the surveys
compared with the findings from the 1956 notification data, In
Glasgow and Dundee, the proportion of survey cases in which the
disease was confined to one lung was 62 and 67 per cent,, compared
with 56 and 65 per cent. respectively among notified patients in

1956, These proportions were similar in Aberdeen,

10, Prevalence of tuberculosis among persons failing to co-operate
during the mass radiography Campaign

It has been stated that one of the major defects of the
community X-ray survey lies in the fact that the prevalence of
tuberculosis is likely to be higher among those who do not
co-operate. One of the principal objects of the Supplementary
Survey carried out in one of the municipal wards in Edinburgh
(Fletcher et al., 1959) was to find out whether or not this

suggestion had any substance. Reference has been made to this
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study in an earlier part of this paper (page 58). During the
Supplementary Survey, 526, or one-quarter of the 2,156 adults who
had failed to attend the main survey or the other examinations
carried out in association with it, were persuaded to be X-rayed,
Three new cases of active tuberculosis and 12 requiring observa-
tion were found. VWhile it is impossible to draw firmm conclusions
in view of the small response, the results show that the male
prevalence of all forms of tuberculosis among those not examined
during the main survey was significantly higher at all ages when
compared with the survey case yield. TFor active disease the
difference was statistically significant only between 35 and 6k
years of age, Among females the only group showing a
significantly higher prevalence in the Supplementary Survey were
those aged 65 years and over,
11. Defaulters

No special arrangements were made until the start of the
1958 programme to collect routine data relating to those who
failed to attend, when invited to do so, at any stage after their
first examination by the mass radiogrephy service, Persons were
classified as defaulters at two stages, first, when they failed to
keep an appointment at a recall unit for a full size chest
radiograph and, second, when they failed to attend the local chest

clinic for clinical consultation, The former group was

80.



artificially exaggerated by the fact that many people examined at
the end of a survey were unable to keep appointments before the
recall units were withdrawn, At the end of each survey, the
photofluorograms of each defaulter were re-scrutinised and
particulars of all those in whom the presence of significant
pulmonary disease was confirmed were referred to the local chest
clinic. Vhile the number failing to keep an appointment at a
recall centre indicates the amount of difficulty experienced in
obtaining immediate co-operation at this stage, it does not measure
the loss from persistent default, Further, the amount of
additional work which these surveys entailed mede it impossible
for the clinical and public health services to complete their

full pressure on all who failed to attend at the chest clinics for
further assessment within the prescribed follow-up period. No
attempt was made to follow up patients referred direct to their
general practitioners for cardiac and other non-pulmonary

condi tions,

Of the 27,983 persons recalled for examination on large
films of the chest during the 1958 programme, 677, or 2.4 per cent.,
failed to attend, Of these, 385, or 1.5 per cent., presented
radiographic evidence of respiratory tuberculosis. During this
period 10,655 persons were referred to local chest clinics and
of these, 560, or 5.3 per cent., had failed to attend within a

period of three months. The number of defaulters regarded as
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tuberculous (active or requiring observation) at this stage was
299, or 2.8 per cent., of those referred. Thus, 4.4 per cent, of
the total yield of significant cases of tuberculosis failed to
present themselves for clinical consultation, within the prescribed
follow=up period, during 1958. A summary of these findings is
reproduced in Table 16,

TABLE 16

Defaulters during the 1958 survey programme
Z Residents and non-residents 5

Attendances 757,869
Recalls (all diagnoses) 27,893
New tuberculosis Active - 1,262
cases found ;
. (including defaulters) Observation . 2,083
Tuberculosis ceses 385
At recall units ]
Other diagnoses 292
Defaulters Active 28
Tuberculosis .
At chest | cases Observation 164
clinics Inactive 107
Other diagnoses 261
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Part B. Tuberculosis yield in age and sex groups

Full details of the tuberculosis yield of new cases in age and
sex groups for each area included in the 1957-58 programme of
community X-ray surveys are presented in Appendices 12 to 15 and
sumnarised in a number of tables to be presented in this sectien of
the paper. The rates are expressed as the number of patients found
among every 1000 of the resident population examined.

12. Tuberculosis vield from the entire Campaign

The age and sex specific rates for active tuberculosis and for
tuberculosis requiring observation are illustrated in Figures 8 and
9 while the rates, numbers and distribution of cases found during
the whole Campaign are summarised in Table 17,

The rates for active disease were 3.22 for males and 1.83 for
females, For disease requiring observation, the corresponding
figures were 5.48 and 3.31. The excess among males, due to the
substantially higher yield over the age of 35 years for both types
of case, was found in all areas with the exception of West Lothian
and Fife,

Active disease among men was found with increasing frequency
with advancing age, the rates progressing in an almost straight
line from 2,11 among those aged 15-24 years to 4.90 among those
of 60 years and over, Among women, the position was reversed
although here the fall was not pronounced until the age of 35 years

was reached., The rates, corresponding to those for men, were
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TABIE 17
Tuberculosis Campgipgn Yield

New cases among residents during 1957 and 1958

Active cases Observation cases Per
Rate Rate |

Age groups . per ;Number‘ i:it per Number 1::11;1; ag:::e

. 1000 ® i 1000 * ;

' Males ‘ 3 i !
. 15 0.95 26 0.6 0,58 16 0.2 61.9
15- 2.1 322 8.0 1.Th 265 | 3.5 . 5k.9
25- 2,50 372 92 3,63 540 © 7.4 40,8
35- 2,75 399 9.9 5,20 755 | 10.4 | 34.6
L5- 4,00 761 18,9 8.25 1,571 24,6 32,6
60+ 4,90 504 12,5 10.28 1,057 | 1.5 32,3

A1l Males  3.22 2,384 59.1|5.48 4,204 | 57.9 | 36.2

Females : i
-15 0.72 . 19 0.5 0.61 16 0.2 | 54,2
15- 2,34 463 11,5 1.83 328 L.5 | 58.2
25- 2,36 396 9.8 |4.09 686 | 9.k | 36.7
35- 2.13 373 9.2 4,25 %3 | 10,2 | 33.4
45=- 1.21 284, 7.01 3.58 = 842 | 11.6 | 25.4
60+ - 0.79 113 2,8 | 3,14 . W47 | 6.2 20,2

All Females 1.83 1,649 | 40.9|3.31 | 3,065 |42.1| 35.0

Both sexes | 2,38 24,033 100 4,29 | 7,267 [100 35.7

% Excludes two female cases - age not stated.

2,34 at 15-2, years and 0,79 over 60 years of age. Over this age
range the rates for men were more than doubled while those for
women were more than halved. A feature of the Campaign was the

low rate of discovery of patients among those under 15 years of
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age. Only 45 active cases were identified among the 54,075 children
of both sexes examined, the rate being 0,83, Of these children,
32 were reported in Glasgow,

Tuberculosis requiring observation was also found most
frequently among older men, the rates advancing steadily from 1,74
among those aged 15-24 years to 10,28 among those over 60 years of
age. The rates for women differed in their age distribuﬁion and
the shape of the curve contrasted with that for female active
cases, The lowest rate of 1,83 in the 15-24 age group was
followed by an increase to 4.09 and 4.25 in the middle age range
and a reduction to 3.14 among those aged 60 years and over. Here
again, the rate of identification among children was low, only 32
caseés being found among both sexes at a rate of 0,59 per 1000
examined,

The most profitable sources of new cases were older men and
younger women., Rather less than two-thirds of all the active cases
found were males and about one-third were men of 45 years or over,
More than half of the male active patients were 45 years of age or
over and nearly three-quarters of the females were between 15 and
b years of age. A rather higher proportion (63 per cent.) of the
male observation cases belonged to the older group and & lower
proportion of female cases (57 per cent.) were young adults.

The proportion of patients allocated to the active and

observation groups showed a distinct association with age, the
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figure decreasing with increasing years. Over the whole Campaign,
spproximately one-third of those presenting significant evidence
of respiratory tuberculosis were classified as active, the
proportion being almost equal in both sexes. JAmong men the
proportion fell from 55 to 32 per cent. and among women, from 54
to 20 per cent. of the significent yield between the youngest and
oldest adult age groups. VWhile this finding suggests that the
severity of the disease varied with age, it is not unlikely that it
was influenced by the tendency among physicians to regard the
prognosis more seriously among younger people.
13« Active tuberculosis yield from the City surveys

The yield of new cases of active tuberculosis in the Cities is
tabulated, in age and sex groups, in Appendices 12 and 13 and
illustrated in Figure 8., Considering first the yield esmong men,
experience in each of these surveys was similar in that the rates
increased progressively with advancing years. At every age,
however, the yield was substantially higher in Glasgow, followed
in order by Dundee, Edinburgh and Aberdeen., Another difference
wa§ the extent to which the rates advanced over the adult age
span, In Edinburgh, the yield in the oldest age group was five
times that among the youngest adults, the comparative figures for
Aberdeen, Dundee and Glasgow being four, three and two times
respectively, In Edinburgh and Aberdeen the increase in the
rates was greatest in young adult life, while in Glasgow and

Dundee they advanced most steeply after 35 years of age.
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The age distribution of the yield of active cases among
women was different in each of the Cities., Although the rates in
Glasgow were two or three times higher than those in Aberdeen,
experience in both was comparable in that there was a progressive
reduction with increasing age. The yield in the oldest group was
about one-third of that in the youngest in both cases, while the
rate of reduction with advancing years was rather faster among
younger and older women in Aberdeen, and in mid-adult life in
Glasgow, In Edinburgh and Dundee the rates, and their distribution,
were different from those already mentioned, but similar to each
other in that there was a peak of prevalence in the 35-44 age group
in both cases, this being much more clearly defined in the latter
City.
1h. Active tuberculosis yield in the Burgh and County surveys

The survey yield of new cases of active tuberculosis, at
different ages in the two sexes, in the Burgh and County aggregates
are illustrated in the histograms in Figure 12. The rates for a
number of the individual areas are illustrated in Figure 10. The
Burgh aggregates followed the general pattern for male active
cases, the rates increasing progressively with age, while the
Cownty aggregates presented a slight but ill-defined tendency in
this direction, Both these aggregates illustrate the progressive
fall, with increasing age, in the rates for females, The rates
for the Cities, Burghs and Counties surveys, reproduced in Table 18,

illustrate these trends.
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TABLE 18

Survey yield of active tuberculosis in Glasgow and the

aggregates of the other three Cities, Burghs and Count:.es

Age and sex rates per 1000 adults examined

Age Groups Adults
Survey Areas z I~3 aglui ts both
15- | 25- | 35- | 45- ‘ 60+ sexes
M 3. 3.5 3.9 6.7 7.0 4.8
Glasgow ‘ 1 ‘ ' 3.8
F 40 38 32 1.8 13! 29
| | ? 3 I’
Other three (M 10 1.9 125 2.9 Lk 2.5 s
Gities F A5 1.5 1.8 1.4 0.7 1.3 |
M5 7 7 24 3.9 2.0
Burghs j ; ; ‘ I 1.5
F 1.5 1.6 1.1 06 02 1.0
Mo 1.8 | 2.0 17 1.8 | 2.3 1.9
: i 1.4
Gounties F 2.0 | 1.6 | tuk | 0.7 ] O.Sf 1.2

15. Yield of cases of tuberculosis requiring observation from the

City surveys

The yield of new cases requiring observation in each of the

four Cities is illustrated in Figure 9 for the different age and

Sex groups,

These show prevalence increasing progressively with

age among men, Glasgow again occupying the highest place at all

ages followed by Edinburgh, Aberdeen and Dundee in descending

order. A significant observation is that Dundee occupies the

lowest place, after being in the second highest position for the
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active case yield. In Glasgow, the rates increased five times
between the youngést and oldest adult male age groups while Edinburgh
advanced nine, Aberdeen ten and Dundee 17 times over this age span,
the rate of the increase being greatest among younger persons in

each case,

Among females, the age pattern of the observation group was
much less easily identifiable., The rates in Aberdeen, Dundee and
Edinburgh tended to increase with age, while those in Glasgow fell
fairly quickly after reaching a peak in the 25-34 year period.

The rates for observation cases in Glasgow and the aggregates of
the three other Cities, the Burghs and Counties surveyed are
summarised in Table 19,

16, Yield of cases of tuberculosis reguiring observation from the
Burgh and County surveys

The rates for males in the aggregates of the Burghs and
Counties follow the pattern previously described while the female
rates again show an ill-defined distribution. The rather higher
County rates were unexpected and may be accounted for by the influence
of selection in areas where public response was significantly lower.
A similar excess was demonstrated for female active cases in the
County areas, especially those in the older age groups. The rates
for both aggregates are significantly lower than those for Glasgow
and the three other Cities, at all ages over 25 years. The Burgh
and County rates for both active and observation cases are

presented in Table 19 and illustrated in Figure 12,
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TABLE 19

Survey yield of tuberculosis requiring observation in
Glasgow and the aggregates of the other three Cities,
Burghs and Counties

Asge and sex rates per 1000 adults examined

| Age Groups All | Adults
Survey Areas ] ; | ~ both
v " 15- f 25~ } 35 L5- ! 60+ | adults o g
M 2,7 5.7 7.5 12,7 143 8.3

Glasgow : ‘ 6.6

F 3.3 6.9 6.8 52 3.7 5.2
| . | | ! |
1 Other three M 1¢1 2.5 46 7.3 10.2 | 5e1 o
| Cities F 0.8 2.6 3.2 3.4 3.7 2.8
M 1.0 20 33 34 W9 27
Burghs : : ‘ : 2,2

P10 24 2.3 1.6 130 AT

MoO1.5 2. 3.2 b5 | 6.8 3.6

Counties i ‘ 2.5

| i N 2,2 1.
F|O8i .9 2.14.I21 9

17. Comparison between the yield of active cases and those
requiring observation R

‘Table 20 shows the proportion of significant cases allocated
to the active group in the surveys in Glasgow and the aggregates of
the other three Cities, the Burghs and Counties, Under 25 years
of age, cases of significant tuberculosis among both sexes were
allocated more frequently to fhe active than to the observation
group, Over 25 years, both sexes were more often classified as

requiring observation, the proportion assessed in this way
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increasing with advancing age. Except in Glasgow, young women were
placed in the active category more frequently than young men, while
men were classified in this way more often than women above the age
of 25 years. Over all, rather less than one-third of those
presenting evidence of significant tuberculosis were placed in this
category.

TAELE 20

Proportion of significant tuberculosis cases allocated to
the active group by sex and age in different survey aggregates

Active cases as a per cent, of significant yield
among adult residents

? Per cent, active cases in age groups
. Survey areas 3 ! { | | ‘ A11 I Adults
f 15=  25= 35« ! 5= | 60+ | |  both
| | adulds | o ores
} | M 56 38 35 3 33 37
| Glasgow : ‘ 36
F 55 35 32 26 27 35
Other three (M 49 4 35 28 30 33
Cities 5 | ' 32
L F 65 37 35 2, 15 31
M 60 45 3k 4O bh 3
Burghs | 1 ‘ \ { L0
P 62 39 3 26 13 | 38
* ‘ 1 ] &
M 5% 51 35 27 (25 | 35 .
Counties ' ‘ i ; : l
iF ‘71 ll;.E, 133 125 118 i 40

The rates for active and observation cases of tuberculosis are

illustrated and compared in the histograms in Figures 11 and 12,
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With the outstanding exception of Dundee, the latter exceeded the
former at all ages over 25 years, while the reverse was the
almost universal experience among young adults of both sexes.
In Dundee, however, the active case rates were higher at all ages,
with the exception of men between 45 and 64 years and women of
60 years and over, This latter finding is not likely to be due
to bias in favour of the active group on the part of the local
physicians since one in five of the significant cases identified
in that City were confirmed bacteriologically compared with one in
six in Aberdeen, one in nine in Edinburgh and one in twelve in
Glasgow, The more probable explanation of this exceptional
result in Dundee is that differences in clinical assessment
occurred in the borderline cases which could have been allocated
to either the observation or inactive groups. Another
possibility is that this experience reflects differences in the
standards of bacteriological investigation employed in the various
areas, It seems likely that both of these factors played a part.
The proportion of active cases confirmed bacteriologically in
Dundee was 34 per cent., compared with 41 per cent. in Edinburgh,
.hﬁ per cent, in Aberdeen and 22 per cent. in Glasgow.
18, Yield of significant tuberculosis.

The combined yield of active and observation cases in the

different groups of area surveyed is shown in Table 21, This
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IABLE 21

Iield of significant tuberculosis in Glasgow and the
agpregates of the other Cities, Burghs and Counties

Rates per 1000 adults examined

Age Groups All  Adults
Survey areas - both
15 25— 35- 45—  Gox BAUIES  es

M 6.2 9.2 10.4 19.4 21.3 13.2
Glasgow 10.4
F 7.3 10.7 10.0 7.1 5.0 8.1

Other three & 2:1 4ol 7.0 10.2 1i.6 7.6
Cities

5.7
F 2,3 4.0 5.0 L5 bk 4o 1

wo 2.4 3.7 49 5.2 8.8 b7

Bur 3.6
g F 2.5 4.0 3.4 2.1 1.5 2.8

N 3.3 Lo LS 6.4 9.1 5.4
‘ Counties L.2
i P 2.7 3.5 3.8 2.8, 27, 3.1 |

tzj

illustrates clearly the substantial excess of prevalence in Glasgow
compared with the other aggregates - this excess being experienced
by both sexes at all ages, but principally in young adult life.

The aggregate rates in Edinburgh, Aberdeen and Dundee were
substantially greater than those in the Burghs and Countiss after
the age of 35 years for both men and women, while the County yield
exceeded that for the Burghs over the older age range. For the
Cities the rates for both sexes at all ages in Glasgow were

considerably higher than those in any of the others, followed in
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order by Edinburgh, Aberdeen and Dundee. In all these areas the
mele rates for significant cases showed the same steep upward
gradient with increasing age while the rates for women reached a
peak at 25-34 or 35-4l years.,

19, Confirmed cases in the four Cities

While the Glasgow rate for adults of both sexes exceeded the
others, it did not do so by nearly such a wide margin as that
demonstrated when the yield of active and observation cases was
compared, The confirmed case rate for this City was only 12 per
cent, higher while the active, observation and significant case
rates were almost twice that in the three other Cities. The
frequency with which confirmed cases were identified in age and
sex groups follows the general pattern of yield for active cases
in the two sexes at different ages. The same progressive
increase with age among men and decrease with age among women, is
clearly demonstrated., These features are illustrated in Table 22

and in Figure 13,
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TABLE 22

Yield of tuberculosis cases confirmed bacteriologically

in the four Cities

Rates per 1000 adults examined

Age groups ATV A1l ] Adults
i ; ! adults = poth
15=- | 25~ | 35- | 45- = 60+ . sexes
M 0,78 0.92 0.90 1.8, 1.51  1.16
Glasgow 0.81
F 0.86 0.78 0.55 0.31 0.21 0,53
M 0.35 0.91 0.82 1.35 1.43 0,98
Edinburgh 0.70
F 0.80 0.66 0.66 0.26 0.13  0.45
M 0,10 0.64 1,19 1.35 1.55 0,91
Aberdeen 1 0. 64
F 0.60 . 0437 0.37 | Ooli3 | 0.43 J O.43
| ‘ | | |
M | 0,80 | 0,81 0.75 | 0.35 { 3.09! 1.22
1 Dundee o. 80
| P | 0.80 | O.48 | O.47 | 0.38 | 0.26 | 0.4
s 3; g ; ??%\ai
RaE
3% e
; 7‘3’ ‘M‘%‘x.
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IWO-YEAR sASS RADIOGRAPHY CAMPAIGN

SCOTLAND, 1957 - 1958

IV. TUBERCULOSIS SURVEY YIELD COMPARED WITH NOTIFICATIONS

1. Survey yield compared with tuberculosis
notifications in the survey areas

2, Age and sex differences between tuberculosis
survey yield and notifications

3. Survey yield compared with expected notifica-
tions in the survey areas
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The preceding sections of this paper have been devoted to
the presentation of data relating to the yield of cases of
tuberculosis from the 1957-58 programme of community X-ray surveys.
To assess the immediate value of this method of case-finding under
the conditions prevailing in Scotland at the time, these results
are now compared with the respiratory tuberculosis morbidity in
the defined areas during the pre~Campaign period. The results
are also compared with the notifications which would have been

expected had no Campaign been carried out,

1. Survey yield compared with tuberculosis notifications in the

Survey areas

Two indices are used in making this comparison, Since only
patients suffering from active disease are subject to statutory
notification to iledical Officers of Eealth, the data relating te
new cases of tuberculosis among residents, classified in this way,
are used as the measure of the survey yield. Morbidity in the
survey areas is measured by the average annual number of confirmed
notifications of respiratory disease during 1952-56., Although this
figure has the disadvantage of reflecting experience some years
before the Campaign, it is the most suitable index in those areas
where the small number of notifications received is subject to con-

'siderable fluctuations year by year. While the number of notifications
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determined in this way will be referred to from time to time as the
"expected" morbidity in the survey areas, it should be remembered
that the actual expectation, to which specific reference will be
made, is likely to be about 20 per cent. less because of the
established downward trend in the country as a whole.

The data on which this comparison is based are presented in
Appendix 19, These demonstrate the substantial advantage of this
method of mass case-finding compared with the identification of
patients through the routine diagnostic services, The yield of
new cases from each of the surveys, none of which lasted more than
five weeks, amounted to a substantial proportion of the annual
nunber of confirmed notifications experienced during the pre-
Campaign period. In ten of the areas the survey yield amounted
to more than half, while in Glasgow and Kilmarnock it exceeded the
annual number of notifications expected at the 1952-56 rates. The
smallest relative yield of cases from any survey amounted to 30 per
cent, of the annual notifications in jiidlothian County.

When notifications and survey results are expressed on a
comparable time basis, it will be seen that between five and 25
times the number of notifications expected, at the pre-Campaign
rates, were identified in the defined areas during the survey
period. For example, during the five weeks of the Glasgow survey
the yield of 2,369 cases contrasted with an expectation of 198

notifications. Similarly, yields of 162, 473 and 259 compared
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with expectations of 20, 55 and 20 were disclosed in Aberdeen,

Edinburgh and Dundee respectively,

2 Age and sex differences between tuberculosis survey yield
and notifications

For this comparison the average annual age and sex notifica-
tions of respiratory tuberculosis during 1954-56 are contrasted
with the survey yield of active cases in the four Cities, A
wider comparison is not presented since there is considerable
distortion of these rates in the smaller areas., This study
provides sufficient evidence of the extent to which the age and
sex composition of the survey yield differed from that of caseé
reported in the pre-Campaign period,

The data on which the comparison is based are presented in
Appendix 20, Considering first the number of patients found in
each of these Cities, substantial differences are demonstrated
between the age distribution of cases found by survey and those
reported by notification. Those differences, illustrated in
Figure 14 and in Table 23, show clearly that adult patients more
frequently belonged to the older age group when these were dis-
covered by mass survey., Among men, 55 per cent, of the active
survey cases and 40 per cent. of the notified cases were 45 years
of age and over, Among women, on the other hand, 26 per cent, of
the active survey cases and 13 per cent, of the notified cases fell

into this age range.
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TABIE 23

Active tuberculosis survey yield and confirmed

annual notifications in the four Cities

Patients aged

ears and over, expressed as
a_percentage of all adult cases reported

Survey Males Females
Area Notifications | Survey | Notifications | Survey
L 1954-56 | Yield | 1954-56 Yield
Glasgow 39 T 12 o2
Aberdeen 43 - 52 15 3k
Edinburgh 45 63 ‘ 15 t 29
Dundee 57 Sb 19 39
]
All Cities 40 55 [ 13 26

The difference between the number of active cases found by

survey and the number reported by notification is illustrated in

Table 24 which compares the proportion of patients identified

during the four or five survey weeks with the annual notifications

expected, at the 1954-56 levels, in the four Cities,

TABLE 24

Active tuberculosis survey yield in four to five weeks

compared with confirmed annual notifications in the four Cities
(Yield as & percentage of notifications)

ijlales Females
Survey area
(survey duration) 15l 45+ | 1574k 4,5+
| Yyears years . years years
| |
Glasgow (5 weeks) 105 L 497 108 254
Aberdeen (5 weeks) | 75 109 72 218
Edinburgh (4 weeksg 6l Co13 52 123
Dundee (4 weeks z 96 | 195 87 228
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The table shows that the number of cases of 45 years and ever
identified by these short surveys was considerably greater thsn the
annual expectation and that this was particularly so for women,
among whom the excess was between 23 and 154 per cent., compared
with a male excess of between 9 and 97 per cent, With the
exception of Glasgow, the number of survey cases under 45 years was
below, but considerably more than half, the annual figure of notifi-
cations,

Substantial differences, illustrated in Figure 15 and
tabulated in Appendix 20, are also demonstrated between the notifi-
cation and survey rates in age and sex groups in the four Cities,
The distribution of the male notification rates is bimodal in each
case with peaks of incidence at 15-24 and at 55-64 years, except in
Dundee, where the later peak occurs at 45-54 years, In Edinburgh
and Aberdeen the later peak is the more prominent while in Glasgow
and Dundee the highest level is in the earlier age range. In
contrast, the male survey rates increase progressively with
advancing age in each of these areas., Among females, on the other
hand, the peak notification rate occurs between 15 and 24 years
except in Aberdeen where it is ten years later. In Glasgow the
peak survey rate corresponds with that for notifications while in
Aberdeen it is ten years earlier. In Edinburgh and Dundee the
highest point of the female survey curve occurs 20 years later than
that for notifications,
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This study illustrates not only the substantial advantage of
mass tuberculosis case-finding, but the considerable difference in
the age and sex composition of the survey yield when this is com-
pared with identification through the normal diagnostic services
which, it must be remembered, have been supplemented by mass
radiography to an increasing extent since the end of the Second
World War, In assessing the success of the mass survey technique,
account must also be taken of the large number of persons found to
require observation because of radiographic evidence of pulmonary
disease attributed to tuberculosis. Since persons in this group
are at substantial risk of developing active tuberculosis it is of
the utmost importance, both to the individual and to the comuunity,
that their identification and supervision should result in the
prevention of such an occurrence, Again, as has already been
mentioned, the contrast between the survey yield and the notifica-~
tions expected is likely to be substantially greater in view of
the falling morbidity in most areas between the pre-Campaign period
and the completion of the surveys. This study also underlines the
importance of energetic tuberculosis case-finding among older
persons, especially men, where the results are likely to be most
profitable by comparison with normal diagnostic procedures,

3. Survey yield compared with expected notifications in the
survey areas

In this study the trend of morbidity has been calculated on

the basis of the average annual reduction in the number of confirmed
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respiratory tuberculosis notifications between 1951 and 1956,
using the triennial averages around the years 1952-53-54 and 55.‘
Again, because of substantial fluctuations in the smaller areas,
the data for the Burghs and Counties included in the Campaign have
been aggregated. The details of actual and expected notifications
between 1951 and 1958 are presented in Appendix 21, It is,
unfortunately, not possible to include later figures since the
information for 1959 is still incomplete, These data are
sumnarised in Table 25 for the four Cities and the aggregates of the
Burghs, The Counties have been omitted from this Table since one
of the surveys (Fife) was incomplete and another was carried out in
two parts, one in each year of the Campaign.

This comparison between the actual and the expected number of
annual notifications in the year in which these surveys were carried
out is the best available measure of the immediate profitability of
this survey method of tuberculosis case-finding, although it
ignores the additional advantage to be gained from the follow-up
of the large number of persons requiring observation, It will be
seen thét the actual number of notifications in the Cities during

the year in which the surveys were completed was between 53 and

112,
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TABLE 25

Actual and expected annual number of confirmed notifications of

respiratory tuberculosis compared with
active survey yield in the survei iear gall ages)

Respiratory tuberculosis J
annual number of confirmed Acti;:eigrvey
Survey area notirications (25 weeks)
(survey year) ! Difference (A=E) Per cent.
! | Per cent
[ sy expected
| Expected | Actual | e ! expected | tumber | SXPREIET
' ! ! notirica- | | tions
| | tions | 3
Glasgow (1957) 1,706 1 3,771 | 2,065 121 | 2,369 139
Aberdeen (1957) 178 . 306 . 128 | 72 ! 162 91
Edinburgh (1953) Lh6 {694 248 | 53 | 473 106
Dundee (1958) 225 426 201 | 39 259 115
Burghs * (1957-53) is2 610 152 ! 34 338 86

x Average annual notification figures for
1957 and 1958,

121 per cent. above exPectation.’g This observation is based on
the assumption that a proportion of the survey cases identified
would have been diagnosed in the normal way during the year, and
that the excess of notifications is the real measure of the immediate
success of the Campaign. This means that, taking all the urban
areas together, approximately 80 per cent, of the Campaign yield
represents the significant addition to the number of tuberculosis

cases under control, an addition unlikely, at the morbidity rates

113,

$1In surveys completed towards the end of the year some cases
would not be notified until the next calendar year.



expected, to have been discovered for some considerable time, if
at all,

In the absence of data with which to follow up the notifica-
tion trends in the survey areas, it is not possible to forecast the
long-term effect of this work, A comparison has, however, heen
made between the actual and expected number of notifications in 1957
and 1958 in those areas surveyed in the former year. This is
reproduced in Table 26, which shows a substantial reduction in all
areas in the year following the survey., Only in Glasgow and
Aberdeen, however, does this number fall below expectation., The

TABIE 26

Actual and expected confirmed respiratory tuberculosis

notifications in areas surveyed in 1957

Confirmed ,
i Survey areas notifications |-
} 1957 3
; 1957 1958
% Actual 3,771 ; 1 9225
? . Expected @ 1,706 | 1,613
 Actual 306 99
Aberdeen | ! ?
Expected 178 169
Actual 191 108
Burghs
Expected 101 88
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Burgh aggregates for notifications in 1958 were still substantially
above expectation. This comparison cannot be regarded with
confidence as a measure of the benefits of this mass case-finding
programme, since a much longer period of assessment will be
necessary before the rates of notification are sufficiently stable
to enable judgement to be made. In surveys completed towards the
end of the year a proportion of the resulting notifications would
not be received until the following year. Further, the cases
placed under observation will be re=-classified in the months
following their identification and a proportion of these will be
added to the notification figures when clinical activity is

established.

115.



IWO-YEAR MASS RADIOGRAPHY CAMPAIGN

SCOTLAND, 1957 ~ 1958

V. NON-TUBERCULOUS CONDITIONS

4
AT A i 1
- oy
. Lt
e \
RS AL 7
¥ ¥ Bomd oy
E2 N - EESRTI AL £ S S SRS
"“,
i Yoot > J

116.



While this paper is concerned only with the use of mass
chest X-ray survey in the identification of respiratory tuberculosis,
it is appropriate to mention briefly the other conditions found as
a by-product of this work, It should be stated, however, that these
findings cannot be regarded with the same confidence as the diagnosis
in a substantial proportion of cases was based entirely on radio-
logical evidence obtained through the mass radiography service. As
has been mentioned in an earlier part of this paper, the only non-
tuberculous patients for whom follow-up data is available were those
referred to the local chest physician during 1958, The findings,
presented in Appendix 22, relate to the total yield of abnormalities
whether or not these were discovered among those resident in the
survey areas and without regard to the fact that they may have heen
previously known,

Tuberculosis was the condition most frequently diagnosed, such
cases being responsible for 25,375 of the abnormalities identified,
Next in numerical importance was the group which included
bronchiectasis, emphysema and other allied conditions; accounting
for 4,956 patients, Cardiac abnormalities were responsible for
4,338 and pneumoconiosis for 2,529 of the conditions recorded.
Halignant tumours, including both primary and secondary lung growths,
accounted for 746 cases, the rate of identification being 0.43 in

1957 and 0,37 per 1000 persons examined in 1958.
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The disposal of patients presenting radiological evidence of
a significent abnormality on the photofluorogram during the 1958
surveys is shown diagrammatically in Figure 16, Information
relating to the numbers referred to their family doctors, to chest
physicians and admi;l:ted to hospital, for the investigation or
treatment of a tuberculous condition, as the result of each survey,
is reproduced in Appendix 18, Of the 1,844,268 persons examined
during 1957 and 1958, 71,997 were recalled for full size chest X-ray
films, representing an average recall rate of 3.9 per cent, This
result was substantially less than the 5 per cent. figure employed
in the planning of the Campaign. The recall rate, which was
contributed to by all diagnoses, varied between 2.7 in Ayr Burgh to
4.6 per cent, in Lanark County, the rates tending to be higher where
the yield of significant tuberculosis was greatest. Of those
recalled for full size chest radiographs, 29,228, representing 1.6
per cent, of all persons exemined, were referred for clinical
consultation to the local chest clinics during the two years., The
proportion referred in this way varied betweén 0.7 in Airdrie Burgh
to 1.9 per cent. of all attendances in Glasgow.

Information relating to the number of persons referred to their
family doctors was incomplete during the first year of the Campaign
but these data were collected as a routine in 1958, During this
period 5,455, or 0.7 per cent, of the 757,869 persons examined,

were referred to their family doctors, the proportion varying from
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0.5 in Paisley Burgh to 1.2 per cent. in Lanark County, Rather
more than half of those recalled were referred to their general
practitioners or to local chest clinics because of a significant
radiographic abnormality, the ratio being one of the former to two
of the latter,

The number of patients admitted to hospital for the investiga-
tion or treatment of a tuberculous condition during the two years
was 2,010, or 0,1 per cent., of those examined. This represents
17 per cent, of the 12,09, cases reported as presenting evidence of
tuberculosis considered to be active or to require observation, or
46 per cent. of those reported as suffering from active disease,
Generally the higher rates of admission were in those areas which
produced the highest yield of significant tuberculosis, There was
a;so a tendency for a higher proportion of these patients to be
hospitalised as the Campaign progressed, It is likely that this
result was influenced, in part at least, by the early saturation of
the hospital services throughout the country by patients identified
as the result of the survey in Glasgow, which provided nearly half
of the patients admitted, followed by the progressive release of

beds as the Campaign progressed.
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DISCUSSION

The X-ray Campaign carried out in Scotland during 1957 and 1958
was not an end in itself but part of a longer term plan of
tuberculosis control, preceded by the development of preventive
and clinical services on modern lines during the post-war period
and followed by a more selective case-finding programme among
population groups known, or shown, to be at a higher than average
rigk of developing or spreading the disease, Details of the
latter part of this plan have been commended to those concerned
(Department of Health Circular, 1959).

Although the deployment of the mass radiography service for
the examination of total communities, regarded as "black spots®,
for the identification of tuberculosis was commended by the
Medical Research Council (1953), this method has been employed in
only a few places in the United Kingdom outside Scotland, Apart
from the Scottish Campaign,this method of community action against
tuberculosis has been employed on a national scale only in the
United States of America., Although many more people were examined
in the surveys sponsored by the United States Public Health Service
(1953), the Scottish Campaign provided a substantially higher
national coverage and was completed in a much shorter time at a
considerably faster tempo of operation. In Scotland over 40 per

cent, of the adult population of the whole country was examined in
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60 weeks, compared with about 15 per cent. in six years in the
United States. Moreover, when the attendances are compared on
the basis of the "index of coverage" (the method employed in the
United States to indicate the number of adults examined expressed
as a percentage of the resident adult population), the Scottish
Campaign achieved a figure of 76 compared with 69 per cent, The
X-ray Campaign in Denmark, designed partly as a research project,
was limited to persons of 15-35 years of age, took three years to
complete and achieved a response of 65 per cent. (Groth-Petersen
et al., 1959). This result cannot be directly compared with the
response rates in Scotland since it was achieved in a country-wide
survey (excluding Copenhagen) which included a considerable
proportion of rural communities, Most of the other published
data relaté to mass X-ray surveys carried out as local operations,
employing local resources over long periods of time, using the
individual rather than the community approach and designed as
research projects. Included among these were the surveys in
Rhondda Fach (Cochrane et al., 1952 and 1955), Stockholm (Bauer
and Gentz, 1953), Annandale (Cochran et al., 1957) and Dumfries
(Cochran et al., 1959). The only local surveys which were
broadly comparable with any included in the Scottish Campaign
were those in Blyth (Newcastle Regional Hospital Board, 1955),
where 60 per cent. of those over 5 years were X-rayed, and in
Liverpool (Semple and Eughes, 1959), where the response was 77 per
cent, of resident adult population,
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The community X-ray surveys in Scotland were unique in that
each was carried out at speed, using a concentration of services
and equipment never before deployed in such an operation. It was
regarded as a major contribution to tuberculosis case-finding and,
as such, had to be streamlined to achieve this purpose, The size
and complexity of the operation made it im;ﬁossible to incorporate
in its design a number of refinements which would have improved its
efficiency and added to knowledge. The speed with which it was
completed was dictated by a number of factors. It had become a
matter of some urgency to make available, as widely as possible,
the benefits of effective drug therapy to those requiring it.

The diagnostic and treatment services were being developed quickly
and would shortly be in a position to handle all the patients
likely to be found, [Finally, the publicity and propaganda services
were unlikely to be able to sustain public interest and co-operation
for more than a few weeks in any area, Having accepted the
principle of completing each survey quickly, many operational
problems had to be defined and solved and the mass radiography and
clinical services had to be geared to a much faster tempo of work.
Even so, much thought was given to the use of certain diagnostic

and epidemiological techniques either as routine procedures or as
special studies in population samples, In the end only one of
these reached fruition in the Supplementary Survey in Edinburgh

(Fletcher et al., 1959).
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The desirability of carrying out a tuberculin survey on samples
of these attending the X-ray centres had to be abandoned., The
modern technigue of tuberculin testing (Heaf, 1951) commended itself
for this purpose because of its simplicity and its reliability
(subsequently confirmed by the British Tuberculosis Association,
1959).  The introduction, however, of another element in the
examination involving a second visit for interpretation was
regarded as both undesirable and impracticable. The results would
have been of considerable academic value, but the full contribution
to knowledge could not have been exploited without extending the
study to children and following it up to measure future changes
in the levels of infection in the different areas, Another
difficulty was the fact that all the energies of the staff would
require to be applied to the main task in hand,

The most important tecinical defect in the programme was the
fact that duval photofluorographic interpretation could not be
employed because of limitations of staff and equipment. The
desirability of using this method, in spite of the increased
recall rate which would have resulted, was recognised from the
work of a number of authors. Groth-Petersen et al. (1952) had
found that, on average, a single reader failed to identify, om
the miniature films, one-third of the clinically significant

.pulmonary changes demonstrated on chest radiographs, while two
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readers reduced the loss to one-sixth, In a further paper,
reviewing the observations on nearly half a million miniature
X-ray films, Groth-Petersen and Méller (1955) demonstrated that

a second reader contributed an additional 20 per cent. to the
nunber of cases of active tuberculosis found by a single observer,
In this study the "missed" cases and those found on single
interpretation were of comparable severity. Similar results were
reported by Holm et al, (1954) who found that one reader identified
three-quarters of the significant abnormalities compared with 94
per cent. when two readers were employed. Straddling and
Johnston (1955) and Eley and Paxton (1956) assessed the failure

by a single reader at about ten per cent. In a more recent study,
Williams (1958) found that, while the single reader failure was

12 per cent., only one of the additional 15 cases identified by
the second observer subsequently satisfied the criteria of clinical
activity for tuberculosis after a period of follow-up. While all
these studies draw attention to the importance of observer-failure,
there would appear to be some disagreement regarding its
siénificance to the patient. The most important study is that of
Groth-Petersen and mgller (1955) whose tuberculosis cases found by
the second reader were as severe as those missed by the single
reader, this observation being based on the finding of tubercle

bacilli in the secretions and on the radiographic appearances.
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The only other technical aspect of the Campaign which need be
discussed was the decision not to use central film processing,
Although this method has been employed successfully in Scandinavia
for some years and would have been ideally suited to this opera-
tion, the fact that the technical staff had had no practical
experience and were resistant to its use were the factors which
finally decided against its adoption, A further anxiety was that,
while suitable processing equipment was available from commercial
sources, its employment for the first time on the scale envisaged
was regarded as accepting too great a risk.

This Campaign demonstrated conclusively the fact that it is
ﬁossible to mount and sustain a mass radiography programme on these
lines at a high level of technical efficiency. The exercise was
planned on the basis of a substantially lower maximum potential in
respect of both staff and equipment. While it was expected that
each X-ray unit would be capable of examining 2,000 persons each
week on miniature films, the average performance achieved was over
3,000, Some wnits managed to X-ray over 1,000 persons each dsy
for sustained periods in Glasgow and Edinburgh, while the number of
examinations made by a few of them during the four or five survey
weeks would be regarded as a satisfactory year's work. The equip-
ment itself was found to be capable of sustained operation at a

level not previously thought possible, without significant loss of
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service through mechanical failure, With the exception of the
survey in Port Glasgow, where the programme was interrupted on
several occasions bj the failure of the equipment, the average loss
of time on this account was about three per cent,

The success of the Campaign in gaining such a large measure
of public support must be attributed to the imaginative, compre-
hensive and intensive publicity methods employed, While these
were not the direct concern of the author they were an integral
part of the whole plan. It is appropriate, therefore, to mention
briefly the fac;ets of this work which are regarded as having made
a major contribution to success. A comprehensive appreciation of
this service in the City of Glasgow has been published (Glasgow's
X-ray Campaign against Tuberculosis, 1958). The enthusiasm with
which the public responded to the Campaign must be regarded as the
cumulative product of every aspect of the service, Nevertheless,
the considerable propaganda carried out through the national and
local press, radio and television services was the dominating
influence, The decision to awerd prizes in most of the survey
areas to persons chosen at random was a major departure from
tradition and whatever the influence of this practice was, it was
sufficiently controversial to stimulate considerable interest.

The large numbers of voluntary workers who undertook various
tasks such as visiting people in their homes, acting as wnit

hostesses, bringing old people to the X-ray centres and performing
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some clerical duties played a vital role in stimulating public
co=-operation, The particular value of home visiting has been
recognised by Cochrane et al., (1952) in the survey in Rhondda Fach
and by Cochran et al, (1959), the latter assessing the increased
response resulting from this practice in Dumfries at 20 per cent.
The specially designed X-ray badge which was given to every person
examined came to be regarded as an indication of health and as each
survey progressed people who were not wearing one became more
conspicuous, Finally, the mass radiography service itself contri-
buted to the public response., The efficiency with which they
handled the public and the prompt issue of the "all clear" letters
created an atmosphere of confidence. The results were achieved by
ensuring that everyone in the community knew that a Campaign was

in progress and no one was allowed to forget it while there was
8till an opportunity of being X-rayed.

A factor of major importance in determining the very high rates
of response was the concentration of effort over a short period in
each survey area, There is little doubt that the busier X-ray
centres attracted most custom, This contention is supported by
the observation that the average number of weekly attendances at the
wnits engaged in each survey was significantly lower where the number
of X~-ray teams provided per unit of population was higher, even
within the narrow limits of allocation employed. The attendance

of persons from outside the defined areas made a substantial
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contribution to the amount of work which the X-ray units were
called upon to do and, in some places, they took up so much of the
unit time that it would have been difficult, if not impossible, to
examine more residents. This was certainly true in the Burghs of
Ayr and Kilmarnock, The rate of response did not appear to be
influenced by the amount of X-ray cover allocated, the age and sex
composition of the population in the survey areas or their
experience of tuberculosis as measured by the levels of notifica-
tion or death from respiratory disease during the pre-Campaign
period. It might have been possible, however, to anticipate the
heavy pressure from non-residents in some places, especially those
urban areas where the adjacent rural population was not included
in the Campaign, Had this been done, and the appropriate adjust-
ments in X-ray cover made, better response rates might well have
been achieved in these areas,

The mean response rate of 68 per cent, for the whole Campaign
was regarded as extremely satisfactory and considerably in excess
of the 50 per cent, expected. In the 15 urban areas, including
the four Cities, 75 per cent. of the resident adult population was
examined, These results probably underestimate the actual
response, They take no account, for example, of the 150,000
persons excluded from the calculation of these rates because they

were not resident in the area in which they were examined and were
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not re-allocated to their areas of domicile. Had half of these
belonged to the defined poﬁulation, their inclusion would have
raised the overall response from 68 to 71 per cent, No account
need be taken of the 36,000 cases of respiratory tdberéulosis
known to the authorities in the survey areas, most of whom were
requested not to attend because of the need to avoid unnecessary
radiation and to prevent overloading at the recall centres. Had
all these patients stayed away, which they did not, the eligible
population would have been reduced by less than one per cent, In
Edinburgh it was possible, in view of the timing of the survey, to
examine a large number of persons in mental and chronic sick
iﬁstitutions during the pre-survey period. The inclusion of these,
and other examinations carried out at the local chest clinic, raised
the response in that City from 78 to 84 per cent, The attendance
of persons on more than one occasion is not regarded as having had
any effect on the response figures, While no special arrange=
ments were made to measure the frequency of this practice, only a
few isolated examples came to light. Taking all these factors
into consideration it is likely that %the Campaign response in the
defined areas was rather more than 70 per cent,

The response in the different age and sex groups conformed to
the pattern expected, the co-operation of the older people being

most difficult to obtain., Nevertheless, the attendance of more
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than 60 per cent. of those over 60 years of age in the Cities and
over 50 per cent. in the Burghs was an extremely satisfactory
result, the credit for which must be given to the special effort
made by the publicity services to encourage older people to come
forward. The results of the Supplementary Survey in one of the
municipal wards in Edinburgh (Fletcher et al., 1959) indicated that
it was possible to increase the response rate from 77 to 81 per
cent, by considerable effort immediately following the main survey.
This finding suggests that the upper response limit of surveys of
the kind included in the two-year Campaign in Scotland is between
75 and 80 per cent. and that the additional attendances achieved
by the intensive follow-up of those who fail to co-operate is both
costly and unrewarding, The findings also suggest that the only
significant reason for the lower response among older people lies
in the fact that about 8 per cent. of those over 65 years failed
to co-operate by reason of illness or infirmity.

This Campaign, involving the examination of 1,84k ,268 persons,
produced 12,094 cases of respiratory tuberculosis regarded as
clinically significant, Of these, 4,328 were classified as
active, while the remaining 7,766 were considered to require further
observation, after a pdriod of three months clinical supervision,
No further attention has been given in this paper to those
presenting e vidence of disease regarded as healed, since the

retums in respect of such persons were not required for inclusion
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in the records, Among those resident in the defined areas,
4,033 of the new cases found were active and an additional 7,267
required observation, A measure of the immediate success of
this Campaign is the fact that the active yield during the few
weeks which these surveys lasted amounted to between 30 and 145
per cent., the average for the whole Campaign being over 90 per
cent., of the annual number of new cases of respiratory
tuberculosis expected through the usual diagnostic channels on
the basis of pre-Campaign experience,

The tuberculosis yield of new cases among residents in the
22 survey areas varied between 0,26 and 3,69 for active disease,
and between 0,14 and 10,37 for tuberculosis requiring observation,
The proportion of the tuberculosis yield allocated to the active
group also varied widely, from 13 to 89 per cent. No association
could be demonstrated between the rates for active and observation
cases; nor was either of these related to the rates of notifica-
tion, registration or death from respiratory tuberculosis in the
survey areas., The finding of a significant correlation between
the aggregate rates for these two groups of survey cases and the
notification rates, lends support to the view that the separation
of the survey yield into the active and observation categories,
while administratively convenient, is clinically inaccurate. As

the assessment of both the notified and survey cases was made by
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the same physicians in their separate areas, there would appear to
have been substantial personal variation in their clinical judgment,
It seems unlikely that the final allocation to either of these
categories, made by the clinician at the end of three months'
supervision, was influenced by a lack of judgment on the part of
those responsible for the identification of patients on the initial
photofluorographic or radiographic evidence. These readers
managed to detect cases presenting significant X-ray appearances
of tuberculosis at a rate in keeping with the levels of confirmed
notifications in the pre-Campaign period, Observer-error on
their part would seem more likely to be quantitative rather

than qualitative. This view is in keeping with the observation
of Groth-Petersen et al., (1959) that the cases missed by the

first reader and identified by the second in the Danish X-ray
survey were comparable in radiologicaliand bacteriological
severity. Further, Clayson et al. (1955) observed that the
accuracy of radiological diagnosis was particularly low when the
activity of a tuberculous lesion was being assessed. Since only
one-quarter of the active cases found in the surveys was confirmed
bacteriologically, the radiological evidence must have played a
dominating role in determining the allocation of patients to the
active or observation groups. In spite of the apparent defect

of this classification, the arbitrary separation of the survey

cases is necessary to permit, among other things, a comparison
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between the survey yield and the experience of notifications in the
pre-Campaign period - only active cases of tuberculosis being
subject to statutory notification.

It was surprising that the rates for confirmed cases were
unrelated to the rates for significant tuberculosis in the different
survey areas. Nor were the former associated with the notifica-
tion and death rates for respiratory tuberculosis experienced in
these areas during the pre-Campaign period, The bacteriological
findings, on which the confirmed rates have been based, were
probably affected by a number of factors which it should have been
possible to control had more satisfactory arrangements been made
prior to the Campaign, It has always been difficult, however, to
obtain reliable routine data in respect of the laboratory findings
among new patients in Scotland in view of the lapse of time between
the clinical and bacteriological diagnosis when the latter involved
the employment of cultural technigques., It was partly to overcome
this difficulty that arrangements were made in 1944 for the
reporting of these and other findings relating to patients found
to be suffering from tuberculosis. Even this system of intimation
required the follow-up of a substantial proportion of the new cases
reported, before the bacteriological findings could be regarded
with confidence. Purther, the employment of drug treatment
before the completion of full laboratory investigation is likely
to have affected the results, the prospect of obtaining bacterio-

logical confirmation receding with the progress of treatment,
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The finding that the infection levels among children at the
age of 13 years were unrelated to the yield of new cases or to
the rates of mortality or morbidity in the survey areas was
unexpected and in contrast with the observations of Palmer et al,
(1956).  These workers were sble to demonstrate a high degree of
correlation between the infection levels among recruits to the
United States Navy and the mortality rates in their States of
origin., An examination of the literature, however, fails to
reveal any further evidence of a similar character and this must
be attributed to the inadequacy of the routine basic data on which
these associations should be tested. The major cause of defect in
these data probably stems from inaccuracies in the technique of
tuberculin testing and particularly, in the recording and
reporting of the results, lMore limited studies among nurses in
the United States (Palmer, 1953) and Royal Air Force recruits
(Pollock et al., 1959) have shown a definite association between
the proportion of those reacting to low doses of tuberculin and
the degree of tuberculosis contact. It is apparent from what has
been said abofe that the various indices of tuberculosis prevalence
require more accurate definition and more careful recording before
théy can be accepted with confidence.

So wide are the variations in clinical, radiological and
bacteriological assessment of patients and the presentation of the

results of different surveys or Campaigns that any comparison
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between Scottish and other findings is likely to be both unrewarding
and confusing (Cochrane, 1954). With these reservations, the

data relating to a number of X-ray surveys are presented in

Table 27, It will be noted that, while the yield of new cases

of active tuberculosis in the Campaigns carried out in Scotland
during 1953-56 and 1957-58 was substantially higher than that in

the other places, the rate for confirmed cases during 1957-58 was

broadly comparable. The very high proportion of bacteriologically

TABLE 27

Active tuberculosis case yield from different
mass X-ray Campaigns

Rates per 1000

New active cases
Campaign of tuberculosis Remark
or . emnarks
survey Total Confirmed
Number | Rate | Number | Rate
Scotland (1953-56) | 568 | 2.0 - - 119 surveys
Scotland (1957-58) | 4,033 | 2.4 | 1,131 | 0.7 |22 surveys
U.S.A (1957-53) | 5,643 | 0.7 | = - | 25 surveys
Denmark (1950-52) | 503 | 0.6 | 472 |0.6 |iainly 15-35 years
Stockholm (1950-51) | 865 1ok 563 | 0.9
Rhondda  (1950~51 5 |- 32% | 1,9 | Research programme
Rhondda (1953) | 465; 1.0 - - | Research programme
Salford (1953) ! 110 | 1.7 - -
Blyth (19553 | uo 1.9 - - ,
Annandale (1956 1.2 4 | 0.5 |Research programme
Dumfries (1957) ' 1.5 6 | 0.4 |Research programme

% Estimated from published data.
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confirmed cases in the Scandinavian surveys is worthy of note.

No other comment on these data is appropriate since they are based
on widely differing standards. 1In passing, it should be
mentioned that considerable attention is being given by both
national and international organisations. to the standardisation

of terminology and methods of assessment with the object of
establishing a reasonable basis on which the results of studies of
this kind can be more accurately measured and more confidently
contrasted.

One’of the outstanding features of the Campaign was the
contrast between the survey cases and those reported by notifica-
tion through the diagnostic services in the pre-Campaign period.
In the four Cities the bacteriological results were less frequently
positive and in Edinburgh the radiological appearances of the
lesions were significantly less severe in the survey cases. This
was in keeping with the expressed intention of the Campaign -
namely, to find disease at an early stage, Substantial differences
were also observed hetween the yield of active cases in the Cities
and the pre-Campaign notifications in respect of their age and sex
distribution, These were not umexpected since they had already
been observed in the previous series of surveys during 1953-56 and
had been reported on by sacgregor (1955). While the rates for
active cases from the City surveys tended to be lower than the

annual notification rates among young adults they were consistently
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higher among older people of both sexes. Using the age of 45 years
as an arbitrary division between the younger and older groups of
the adult population, it has been shown that the number of adult
cases found during the four or five weeks of the City surveys
exceeded the annual number of respiratory tuberculosis notifica-
tions during the pre-Campaign period by between 9 and 97 per cent,
for males and between 23 and 154 for females in the older age group,
the latter being higher in each of these areas, In the younger
age group the survey yield of active cases amounted to a substantial
proportion of the notifications in each of the Cities and was in
excess only in Glasgow, Since one-third of the adults in the
Campaign areas did not co-operate, these survey findings cannot be
regarded as representing the true age and sex distribution of the
prevalence of previously undisclosed active tuberculosis (Bradford
Hill, 1951). The Supplementary Survey in Edinburgh (Fletcher et
al., 1959) suggests that the prevalence of new disease may well be
as high, if not higher, among the unco-operative sections of the
community, especially among males between 35 and 64 years and
females over 65 years of age. Since, however, only one-quarter of
those who had failed to co-operate during the main survey in that
City were examined, this finding cannot be accepted with confidence.
It can, nevertheless, be said that the Campaign was substantially
more successful than the diagnostic services had been in finding
cases of active tuberculosis and that the success was relatively

greater among the older than among the younger population,
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