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" Non-Response" in Mass Campaigns of Public Health Programmes,
Illustrated by Data from a Tuberculin Survey

by J. L. SANCHEZ-CRESPO, Statistician, Health Statistical Methodology, Division of Health Statistics,
World Health Organization, Geneva, Switzerland; formerly, Statistician,
WHO Tuberculosis Project, Basutoland

In the rational planning of a mass campaign
against any disease, three stages may be involved:
(a) a preliminary study of the magnitude of the
problem as regards that disease, (b) a pilot project
with the aim of finding out the yield, cost and other
operational features of one or several programmes
and (c) a mass campaign resulting from expansion of
such a pilot project. The problem of " non-response "
exists at all three stages. It cannot be assumed that
persons unwilling to be examined have the same
characteristics as those attending the first examina-
tion. However, the effect of non-response is different
for each of the above-mentioned stages.

This problem is illustrated here by data obtained
from the first 10 sample clusters of villages covered
by the tuberculosis project that is currently being
carried out by the Government of Basutoland with
the assistance of WHO and UNICEF. It is hoped
that this illustration can be of immediate use to other
public health schemes in outlying areas that may be
started in the near future. The experience gained so
far in the Basutoland project may give an idea of the
co-operation that can be expected under local con-
ditions in similar areas.
An attempt has been made to obtain from the

data analysis: (a) an idea of the reasons why some
persons eligible for examination are not examined,
in spite of the great effort that is often made to
ensure total coverage; (b) the relevant characteristics
not only of the non-examined persons but also of
those who were examined at different attempts, so
that it may be possible to improve the coverage in
future; and (c) a tentative estimate of the number
of attempts after which the number of non-examined
can be substantially reduced, and an indication of
the characteristics of the population disregarded.

The sampling problem
In a sample survey, great effort should be made

to reduce non-response to a minimum, so that at

least some knowledge may be obtained about the
reluctant population. Results based only on the
persons who are willing to co-operate cannot have
general validity because, if the sample contains less
than a certain percentage of the units originally
selected, it may be biased and can no longer be
regarded as representative of the entire population.
The effect of an increase in the percentage of non-
response is a rapid increase in the width of the
confidence interval of the estimated prevalence, and
hence a decrease in the precision of the estimate. So,
for example, if a prevalence estimate based on a
sample of 1000 persons is equal to 5%, with a con-
fidence interval of 3.6-6.4 on the assumption of
a 100% coverage, this interval might be as wide as
3.0-20.5 if the coverage were only 85 %.a
There is no perfect solution to the problem of

non-response, although several approaches have
been proposed. These have been developed mainly
on the principle of surveys based either on the
interview or on the mail questionnaire method. It
would seem that the situation would be more
favourable in a project that entailed the registration
of the population before examination takes place,
as at least a certain amount of information about
the non-respondents may generally be obtained in
the course of the registration process.

The operational problem

Analysis of the data available for the persons not
examined, as well as for those examined at different
attempts, can provide useful information about the
characteristics of the persons not examined and also
about the number of attempts needed to yield a
substantial reduction in non-response. This kind of
information should be used during the execution of
the pilot project and the mass campaign. Even

a See: Cochran, W. G. (1963) Sampling techniques,
New York and London, Wiley, p. 358.
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TABLE 1
ABSENTEES AND REFUSALS IN 31 VILLAGES OF VARIOUS SIZES

CLASSIFIED BY THE INFLUENCE OF THE CHIEF

Influence of the chief

Village size Weak Strong
(population) No. Absentees Refusals No Absentees Refusals

eligible No. % |No. % eligible |No. | % [ No. %

Less than 100 273 23 8.4 28 10.3 681 16 2.3 13 1.9

From 100 to 200 316 12 3.8 13 4.1 1 362 38 2.8 9 0.7

More than 200 1 052 41 3.9 41 3.9 740 21 2.8 10 1.4

Total 1 641 76 4.6 82 5.0 2783 75 2.7 32 1.1

though the amount of non-response in these two
stages is not as important as in the sample surveys,
poor coverage may mean complete failure of the
schemes from a public health point of view. There-
fore, information is also needed about the optimum
number of attempts according to the time available
and the cost. Also, as much knowledge as possible
should be obtained on the characteristics of the non-
examined persons.
The number of attempts required to ensure appro-

priate coverage of the eligible population depends
on the particular conditions in a given countyry. An
obvious general recommendation might be to make
as many attempts as possible in order to obtain the
best coverage. However, attention should be paid
both to the time consumed in repeated visits and to
the high cost of examining a small number of
reluctant persons. The decision about what per-
centage of the population should be neglected
depends also on the aim of the project.

Results

1. The influential power of the chief. There were
65 villages in the 10 clusters studied, with a total of
12 434 persons eligible for the tuberculin test. Each
cluster consisted of the populations of several villages
of varying size, and each village was under the
jurisdiction of its own chief.

It is clear that an objective classification of the
personalities of the chiefs is almost impossible, and
that any attempt at such classification would be
arbitrwy and open to question. The fact that each
chief is classified when the examination in his
village has been completed may introduce a bias in

the sense that the outcome of the survey may
influence the classification. However, in 31 viUages,
the opinion of the team members was unanimous:
11 chiefs were classified as "weak" and 20 as
" strong ".
Table 1 shows the percentages of non-response

of the 4424 persons eligible for the tuberculin test
in the above-mentioned 31 villages. The size of the
villages has also been taken into account.

In the present context, non-response means the
failure of eligible persons to attend either for the
tuberculin test or for the reading of the reaction to it.
Eligible persons who are not examined are cate-
gorized either as " refusals " (persons unwilling to
co-operate) or as " absentees " (persons who either
do not attend the examination on the appointed
date or are not found at home by the nurses at
subsequent visits).

It may be concluded from Table 1 that the per-
centage of refusals is considerably higher when the
influence of the chief is weak than when it is strong.
Also, the percentage of absentees depends on the
influence of the chief, though to a much lesser
degree. Finally, Table 1 suggests that the chief is
more influential in the smaller villages, where there
is a non-response percentage of 18.7 for weak chiefs
compared with 4.2 for strong ones.

2. Non-response and village size. Table 2 shows
the non-response percentages for the 65 villages
included in the 10 clusters considered.
From this table, it seems that better co-operation

is obtained in the medium-sized villages.
3. Absentees and refusals, by sex and household

status. The following analysis is based on data from
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TABLE 2
PERCENTAGES OF ABSENTEES AND REFUSALS, BY VILLAGE SIZE

Village size Number Number Percentage of:

(population) of villages of eligible Total___________persons Asnes Rfuas non-response

Less than 100 24 1387 3.4 4.7 8.1
From 100 to 200 20 3189 2.4 1.0 3.4

More than 200 21 7858 3.7 1.8 5.5

Total 65 12 434 3.3 1.9 5.2

eight clusters b with 10 102 persons, 519 of whom
(5.1%/) did not respond; i.e., 339 (3.3%Y.) absentees
and 180 (1.8%Y.) refusals.c
The classification by sex of 508 persons not

examined is shown in Table 3.
It would seem reasonable to suspect that the

absentees at many attempts are, in fact, " refusals ".
However, this assumption is not consistent with the
classification of Table 3, in which the percentages of
males among the absentees and among the " refu-
sals" are so different: 70% of absentees are males,
in a country where males form only 42% of the
population. This is probably because the males are
working at the time of the examination. Such a
reason would not apply to the refusals, in which the
percentages of males and females resemble those
anticipated.

Table 4 shows the classification of absentees and
refusals separately for heads of households and for
other household members.
Even though, according to Table 4, the percentage

of heads of households is higher than the correspond-
ing percentage for the examined population (29.5 %),
the percentages are consistent for absentees and
refusals. Again, this is probably because the heads
of households work.

4. Reduction of the percentage of non-response
after several attempts. Table 5 reveals a substantial
reduction in the non-response percentage after two
attempts. The reduction appears to be very moderate
in later attempts.

b Clusters 7 and 9 have been excluded in sections 3, 4 and 5
because the individual cards were not available at the time
when the analysis was made.

c The sex was not recorded on the cards for 11 of the 519
persons, and in 3 cases the household status was unknown.

TABLE 3
ABSENTEES AND REFUSALS, BY SEX

Non- Males Females
response No. % No. % Total

Absentees 222 68.9 100 31.1 322
Refusals 85 45.7 101 54.3 186

Total 307 60.4 201 39.6 508

TABLE 4
ABSENTEES AND REFUSALS, BY HOUSEHOLD STATUS

Non-Head Other householdNon- Head members Total
response

No.No. No. _-

Absentees 120 36.4 210 63.6 330
Refusals 65 35.0 121 65.0 186

Total 185 35.9 331 64.1 516

TABLE 5
PERCENTAGES OF NON-RESPONSE

AFTER SEVERAL ATTEMPTS

After attempt:

1 2 3 |4 andmore

Examined 8180 9001 9 267 9 583

Not examined 1 922 1101 835 519

Non-response (%) 19.0 10.9 8.3 5.1



TABLE 6
PERCENTAGE OF TUBERCULIN "REACTORS

AT EACH ATTEMPT

Attempt at which
a person was examined:

Tuberculosis infection

1st 2nd 3rd 4th andmore

Number of " reactors" 3 802 422 135 183

Total examined 8 180 821 266 316

Percentage of " reactors" 46.5 51.4 50.8 57.9

5. Characteristics of the population examined at
each attempt. Table 6 shows how the percentage of
.' reactors" increases with the number of attempts.
Here, by a " reactor " is meant a person reacting to a
1 TU Mantoux test with an induration of 10 mm or
more.

This table may also be used to estimate the per-
centage of persons who would be disregarded in
a BCG vaccination campaign if the number of
attempts were limited. As the tuberculosis infection
rate increases with age, the results of Table 6 seem to
suggest that the attendance of adult persons increases
with the number of attempts.

In Table 7, the population examined at each
attempt is divided into three age-groups,- which
roughly correspond to children (below 15 years of
age), adults (15-39 years), and older persons (40
years and over).

Facts relevant in Table 7 are: (a) the very high
percentage of children examined during the first
attempt, and (b) the considerable percentage of the

TABLE 7
NUMBER OF PERSONS OF DIFFERENT AGE-GROUPS

EXAMINED AT EACH ATTEMPT

Attempt at which a person
was examined:

Age-group 4th and
1st 2nd 3rd more

Below 15 years 3 762 327 101 108

15 to 39 years 2 269 295 101 132

40 years and over 2 149 199 64 76

Total 8180 821 266 316

TABLE 8
NUMBER OF PERSONS EXAMINED AT EACH ATTEMPT

BY SEX

Attempt at which a person
was examined:

Sex
ISt2nd 3rd 4th and

1st 1 2nd l 3rd | more

Males 3 295 389 152 188

Females 4 885 432 114 128

Percentage of males 40.3 47.4 57.1 59.5

population examined in further attempts that
belongs to the adult group.

Table 8, in which the 9583 persons examined have
been classified by sex, gives evidence of a low per-
centage of attendance for males at the first attempt.
This percentage increases at later attemps.

6. Coverage and characteristics of the persons
examined with only two attempts. If the number
of attempts were limited to two, there would be a
coverage of 93.9% of the persons examined. In
other words, all persons who were examined after
the second attempt, representing 6.1 % of all those
examined in all attempts, would be missed.
The attendance rates for children, adults and

older persons are, respectively, 95 %, 91 % and 94 %,
in two attempts. The infection rates are approxim-
ately 17%, 65% and 80%, respectively; these per-
centages give an idea of how many "reactors "
would be missed if the number of attempts were
limited to two.

Table 9 shows that all but one person with radio-
logical evidence of active lung disease and all those
" positive " by direct microscopy were tested with
tuberculin during the first two attempts.

It seems that the very moderate reduction in non-
response from making more than two attempts,
mentioned above and shown in Table 5, does not add
appreciably to the number of tuberculosis cases
detected in this pilot project.

Conclusions

The results presented above can be used, first, to
indicate whether the persons actually examined are
representative also of those not examined although
eligible. Furthermore, they can be used for the very
different purpose of elucidating the operational
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TABLE 9
RADIOLOGICAL AND BACTERIOLOGICAL RESULTS,

BY THE ATTEMPT AT WHICH THE TUBERCULIN TEST
WAS DONEa

Attempt at which
the tuberculin test was done:

Persons with 4th
1 st 2nd 3rd and Total

more

Radiological evidence
of active lung disease 57 7 1 0 65

Positive smear 11 3 0 0 14

a These data correspond to the clusters in which radiolo-
gical (7,11) or bacteriological (3, 8,11) examinations were carried
out. The results for cluster 11 became available just as this
paper was completed and have been included.

problem of coverage in a subsequent public health
programme. For instance, it has been shown that
refusal to be examined is connected, at least partly,

with factors that cannot be changed arbitrarily,
such as the influence of the chief and the size of the
village. It has been shown also that adult males
default from examination more frequently than
other population segments, and that many of those
absent at the first visit may be examined at a second
visit, while subsequent visits to a village yield rapidly
diminishing returns. It may be concluded in this
particular case that, for a BCG campaign aimed
mostly at the child population, a high coverage
might be expected even with a single visit, while,
for a case-finding programme aimed mainly at
adults, two visits to each village might be desirable
if economically feasible.
More generally, it is probably always worth

examining the response of a population to any
survey or pilot programme in public health, not
just through a report on the general impressions
obtained by the field personnel, but also by a detailed
numerical analysis of the data contained in the
field records.

Assay in Man of Different BCG Products*

by J0RGEN NYBOE, Senior Statistician, Danish Tuberculosis Index, Copenhagen, Denmark, and
KIRSTEN BUNCH-CHRISTENSEN, Chief, BCG Department, Statens Seruminstitut, Copenhagen, Denmark

At the request and with the financial support of the
World Health Organization, the Danish Tuberculosis
Index and the Statens Seruminstitut, Copenhagen,
have for some years carried out assays in human
beings of BCG vaccines from different production
centres. Two categories of vaccine have been included
in the assays-namely, vaccines submitted for testing
by interested governments with the agreement of
WHO and vaccines submitted for testing by WHO
with a view to advising UNICEF on vaccines suitable
for use in UNICEF-supported campaigns.

In these assays no attempt was made to evaluate
the immunity conferred by the various vaccines; only
the degree of tuberculin sensitivity and the size of the
vaccination lesions were dealt with. The studies were
carried out among schoolchildren. During an initial
session the children to be included in the study were
selected and vaccinated; the evaluation of tuberculin

* A contribution from the Danish Tuberculosis Index
and the WHO International Reference Centre for BCG Seed
Lots and Control of BCG Products.

sensitivity and a preliminary evaluation oflesions was
done 8-10 weeks later, but the final evaluation of the
lesions was postponed until 8-12 months after vacci-
nation, when they were all healed.
The studies were planned with special emphasis on

the securing of objective and reliable data. All re-
cordings were made by secretaries and during the
evaluation the observers were not allowed to see the
record cards, so they could not-consciously or un-
consciously-favour certain vaccines at the expense
of others. A different code number was used for each
ampoule of vaccine and, as more than 100 ampoules
were used in each assay, it was practically impossible
for the observer to know which vaccine had been
given to a child even if, by mistake, she happened to
see the child's record card.
The field staff had been specially trained and had

had more than 10 years of experience in studies of
BCG vaccination and tuberculin testing.
The assay reported here was initiated in the school

year 1963-64 and was completed in 1964-65.
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