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Measurement of the Incidence of Tuberculous
Infection

J. NYBOE' & 0. W. CHRISTENSEN 2

For certain purposes it is desirable to know the incidence of tuberculous infection in
various population groups with a high degree of accuracy. The most accurate methodfor
obtaining such information is the follow-up method, in which the population is tuberculin-
tested on two separate occasions in order to determine the proportion who become infected
with tubercle bacilli during the interval. The method is illustrated by means ofdata collected
on children under 9 years old in Tunisia. The data indicate that the use of the same limit
between " positive " and " negative " reactions in the two tests would lead to biased estimates
of infection rates. A method of analysis involving the use of different limits has therefore
been developed and applied to the data. The accuracy of the incidence rates obtained is
indicated by a comparison of hypothetical prevalence rates computed from them with the
observed prevalence rates.

Several methods are available for obtaining infor-
mation about the incidence of tuberculous infection
in a population. The simplest method, but also the
one that gives the least precise and least detailed
information, consists in tuberculin-testing young
children of the population on a single occasion, i.e.,
without attempting a follow-up. The data thus
obtained may, provided that a suitable tuberculin-
testing technique was used, give accurate informa-
tion about the prevalence of infection among the
children. But as the prevalence reflects the accumu-
lated effect of exposure to infection during the life-
time of the children, it is also possible to derive some
information about the incidence of infection from
such data. If, for example, among 5-year-old
children the proportion infected is found to be 4%
in one population group and 16% in another, it may
be estimated that the incidence of tuberculous infec-
tion during the preceding five years has been a little
more than four times higher in the latter population
than in the former. This figure should, however, be
taken as a rough estimate only, because it is based on
the assumption that changes in the incidence of
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infection by age and by calendar time have been
similar in the two populations (Nyboe, 1957).
Nevertheless, this simple method may well be useful
in investigations that do not require a high degree of
accuracy, for example, an investigation of the relative
magnitude of the tuberculosis problem in different
geographical areas of a country or an investigation
of the time trends in the tuberculosis problem in a
certain population.

There are, however, situations in which very
accurate estimates of the incidence of infection are
desirable. One example is an investigation into the
preventive-or controlling-effect of a tuberculosis
case-finding and treatment programme. Such a pro-
gramme is assumed to have a preventive effect by
reducing the number of infectious cases in the com-
munity and thereby reducing the frequency of future
infections. It would therefore seem that the best
measure of the preventive effect of such a programme
is the extent to which it reduces the incidence of
tuberculous infection in the community. A way of
obtaining that kind of information is to measure the
incidence of infection in some " treated " com-
munities (i.e., those in which case-finding has been
carried out) and in some " control " communities
(i.e., those in which there has been no case-finding)
and to compare the two incidences. In an investiga-
tion of this type the simple indirect method men-
tioned above would hardly be accurate enough. In
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other investigations, for example studies of the
incidence of infection in various age-groups, the
method cannot be used at all.

In such situations a direct observation of the
incidence of infection would seem to be indicated.
In this method the population is tuberculin-tested
twice; the first test is made in order to identify the
persons who are not yet infected with tubercle bacilli
and these uninfected are then tested again after a
suitable period-the observation period-in order to
determine the proportion who have become infected
during the observation period. For convenience the
data collected are normally transformed so as to
provide an estimate of the incidence of infection
occurring during a standard observation period of
one year-namely, the annual infection rate.
Although the principle of this procedure is very
simple, its application does present some problems,
especially since the tuberculin test, like most other
biological tests, has certain limitations. These
problems and methods of solving them are here
illustrated by means of some data collected in
Tunisia.
The data originated in a tuberculosis pilot project

carried out in Tunisia jointly by the Government of
Tunisia, WHO and UNICEF. The population
covered by the project was examined for tuberculosis
two times within about two years, and as tuberculin
tests were given at both examinations the data are
well suited for a direct observation of the incidence
of infection. The initial examination took place
between March 1958 and September 1959 and the
second between September 1960 and April 1961.

STUDY POPULATION AND ATTENDANCE

The pilot project was intended to cover the entire
population of Djebel Lahmar, a suburb of Tunis
City. This quarter is not old; it sprang up after the
Second World War and comprised by 1958 about
25 000 inhabitants who had settled there from many
parts of Tunisia. The population lives under rather
poor conditions; few of the men are regularly
employed, the houses are overcrowded and the
sanitary installations leave much to be desired.

Persons of all ages (except babies less than one
month old) were to be tuberculin-tested during the
initial examination, but the present analysis is
limited to children under 9 years of age. After that
age the numbers of children uninfected with tubercle
bacilli in the one-year age-groups were too small to
yield reliable estimates of the annual infection rate.

A total of 7986 children between 1 month and
8 years of age were registered in the study area and
7866 (98.5%) of these were tuberculin-tested initially.
Those found to be tuberculin-negative (for definition,
see below) numbered 6839; of these children, 2231
selected at random were given BCG vaccination; the
children in this latter group have been excluded from
the analysis of the infection rates. The remaining
4608 tuberculin-negative children were eligible for a
new tuberculin test by the end of the observation
period, but only 3337 (72.4%) were, in fact, tested.
A large proportion of those not tested a second time
had moved out of the area, temporarily or perma-
nently, but there were also many who did not bother
to attend for testing although they were asked to do
so several times.

TECHNIQUES OF TUBERCULIN-TESTING

Intradermal (Mantoux) tests were applied at a
dose corresponding to about 3 units of the Inter-
national Standard of Human PPD Tuberculin. The
tuberculin products and dilutions were prepared by
Statens Seruminstitut, Copenhagen. At the start
the test dilutions contained 0.1 ,g of PPD from the
batch RT 19-20-21 in 0.1 ml of ordinary buffer
diluent, but from 1 January 1959 this was replaced by
0.02 jig from the batch RT 23 in 0.1 ml of diluent
containing 0.05 0/00 of Tween 80.1
The syringes used for injection had been pretested

for leakage and the amount of fluid injected-0.1 ml
-was measured from the markings on the barrel of
the syringe; it was not estimated from the weal raised
in the skin. The tests were given very superficially in
the middle dorsal aspect of the left forearm and the
results were observed after three or four days by
measuring the size of the transverse diameter of
induration, using a ruler with a millimetre scale.
This size was recorded as the result of the test, but
for the purpose of defining persons eligible for BCG
vaccination or for retesting during the final examina-
tion, reactions measuring 10 mm or more were con-
sidered " positive " and smaller reactions " negative".
A large proportion of the initial tests were given-

and practically all the indurations were measured-
by a WHO nurse who had received special training
in the techniques of tuberculin testing and who had
had several years' experience in this work. During
the initial examination she trained a number of

1 It has been shown by Guld and others (1958) that, in
persons infected with tubercle bacilli, these two products are
approximately equipotent and correspond to about 3 TU
of PPD-S.
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assistant health visitors, and the personnel thus
trained carried out a small part of the initial testing
and all the final testing.
The results of the tuberculin tests were recorded on

individual cards, which also contained information
about the age at last birthday, sex, etc., of the
persons being studied. To ensure that the recorded
results of the initial and final tests referred to the
same individual, everyone was photographed at the
first examination and a print was stapled to each
record card. The secretaries responsible for com-
pleting the cards were instructed to compare the
appearance of the person with the photograph
whenever a tuberculin-test reaction was read.

ANALYSIS OF DATA

The results of the initial tuberculin-testing of the
study population are given in Appendix Table 1.
An important feature of the data is illustrated in the
upper part of Fig. 1, which shows the percentage
distribution by size of the reactions, the data for
children of all ages and both sexes being combined.
It will be observed that the distribution is very
smooth in shape, the changes in the percentage from
column to column being gradual and regular. This
smoothness is indicative of a high standard in the
reading of the reactions; had the reactions been
carelessly measured or their size simply estimated by
eye, the distribution would in all likelihood have
shown irregularities, with an excess of observations
at figures that appealed to the observer and a
scarcity of observations at figures disliked by the
observer. It is a commonly observed fact that, when
untrained persons are asked to measure tuberculin
reactions, their results tend to accumulate at figures
such as 5, 10, 12, 15, 18, 20 and 25 mm in preference
to 11, 13, 17, 19 and 23 mm, etc.
Another conspicuous feature of the distribution is

that it is composed of two parts. The biological
interpretation of this composite pattern is that the
persons tested are of two kinds, these two kinds
responding to the test as outlined in the middle and
lower parts of Fig. 1. This partitioning of the distri-
bution into its two components is not based on
observations, it is simply estimated by the eye in
accordance with common biostatistical experience
that distributions tend to taper off. Strong epi-
demiological evidence is now available that indicates
that the persons reacting as seen in the lower part of
the figure are, in fact, infected with tubercle bacilli
and those reacting as seen in the middle part of the

FIG. I
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figure are free from this infection (see, for example,
Nyboe, 1964).

It would therefore appear that a good, but not
complete, distinction between the infected and the
uninfected can be obtained with the low-dose
tuberculin test in this population. It would also
appear that, if persons with tuberculin reactions
measuring 10 mm or more are classified as " posi-
tive ", the percentage of positives will provide a good
estimate of the percentage of infected persons,
because with this limit the numbers of infected and
uninfected that are wrongly classified will nearly
balance. This limit has therefore been used for
estimating the prevalence of tuberculous infection
according to age and sex at the time of the initial
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TABLE 1
ESTIMATED PREVALENCE OF TUBERCULOUS INFECTION
AMONG CHILDREN ACCORDING TO SEX AND TO AGE

AT TIME OF INITIAL TESTING

Age at last Prevalence (%)
birthday -
(years) Males Females Both sexes

0 1.3 1.8 1.6

1 2.3 2.4 2.4

2 6.1 5.8 5.9

3 7.1 8.0 7.6

4 10.7 12.2 11.4

5 15.8 16.8 16.3

6 19.7 24.4 22.0

7 27.6 26.7 27.2

8 37.0 31.9 34.3

testing; the results are given in Table 1. It is seen
that the percentage of infected children increases
rapidly with age and that there is no consistent dif-
ference in prevalence between males and females.
This latter observation indicates that there has been
-and probably still is-no significant difference in
exposure to tuberculosis between young boys and
young girls in this community, and we shall therefore
pay no regard to the sex of the children in the
subsequent analysis.
Although a lower limit of 10 mm of induration

seems adequate for estimating the frequency of
infection, persons with reactions smaller than this are
evidently not all uninfected-the tail-end of the
distribution of the infected stretches below this
point. The percentage of infected children with
reactions under this limit may be estimated as
2 %-4% of the total number of infected-an error
that is acceptable for most practical purposes, but
that is not quite insignificant in an estimation of
infection rates.

This interpretation of the results of the initial test
is to some extent confirmed by the results of the
second one. This is seen from Table 2, which gives
the correlation between the size of the reaction to the
initial test and that to the final test among children
with reactions to the initial test measuring less than
10 mm. It appears that the proportion of children
with reactions of 10 mm or more to the final test
varies considerably according to the size of the
initial test reaction: among the children where this

TABLE 2
CORRELATION BETWEEN SIZES OF REACTION TO INITIAL
TEST AND TO FINAL TEST AMONG CHILDREN WITH
REACTIONS LESS THAN 10 MM TO THE INITIAL TEST

AND NOT VACCINATED WITH BCG

Size No. of children giving reaction
of reaction of specified size in final test
to final test who in initial test had induration Total
(diameter (in mm) of

of induration
in mm) 0-1 2-3 J 4-5 6-7 8-9

0-1 596 209 9 3 1 818

2-3 1 164 693 38 9 5 1 909

4-5 137 112 15 3 267

6-7 25 21 2 1 49

8-9 5 6 2 13

10-11 11 9 1 3 24

12-13 3 2 2 7

14-15 5 3 1 1 1 11

16-17 13 10 1 2 2 28

18-19 23 13 2 2 40

20-21 50 12 1 2 2 67

22-23 26 17 2 45

24-25 24 17 1 1 43

26-27 7 1 1 9

28-29 5 1 6

30+ 1 1

Total tested 2 095 1 126 77 22 17 3 337

Not tested 816 413 30 7 5 1 271

Total 2 911 1 539 107 29 22 4 608

was 0 mm-3 mm, the proportion is about 8 %, but for
the three categories with initial reactions of 4 mm-
5 mm, 6 mm-7 mm and 8 mm-9 mm, the propor-
tions are 14%, 27% and 65%, respectively. This
increase in the percentages confirms that the tail-end
of the distribution of the initial test reactions among
the infected did reach below the 10-mm limit. The
increase in the reaction size between the initial and
the final test among these infected children is simply
explained by the unavoidable variations in test
results (test errors): when such variation occurs,
persons with tail-end reactions will always tend to
show reactions located closer to the centre of the
distribution when retested. If it is assumed that the
children with initial test reactions from 0 mm to
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FIG. 2
SIZE DISTRIBUTION OF REACTIONS TO FINAL

TUBERCULIN TEST AMONG CHILDREN
WITH INITIAL TEST REACTIONS OF 0 mm - 3 mm
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3 mm are all uninfected, it may be estimated that
the proportions of infected children in the three
categories with initial reactions of 4 mm-5 mm,
6 mm-7 mm and 8 mm-9 mm are about one-sixteenth,
one-fifth and one-half. It is interesting to note that
these estimates agree well with the estimate based
solely on the shape of the distribution of the initial
test reactions (Fig. l).

Variable

In an attempt to avoid the small test errors made
in the initial testing, the following analysis has been
limited to the 3221 children who had initial test
reactions of 0 mm-3 mm and who were retested.
The percentage distribution by size of the reactions
to the final test among these children is shown in
Fig. 2. This distribution is not as smooth in form as
that in Fig. 1, but it does appear that the number of
children with reactions of 10 mm or more (253
children) provides a good estimate of the number
who became infected during the observation period.
For the purpose of computing the annual infection

rates for each year of age, a tabulation was made of
the 3221 children according to age and length of
observation period; the results of this are given in
Appendix Table 2. The details of the computations
are shown in Table 3, and the resulting rates are
plotted in Fig. 3. In this figure the rates are plotted
against " exact age ". As the age at last birthday was
recorded on the individual cards, the exact age was
on the average half a year higher than that recorded
on the cards. As the children were also observed for
an average of two years, they were, during the
observation period, on the average one year older
than at the beginning of the observation. The
observed rates have therefore been plotted against an
age that is 11/2 years higher than that given in Table 3.
The annual infection rate appears to increase

almost linearly with age and a straight line has
therefore been fitted to the observed rates, by the
method of least squares. By means of the fitted line

TABLE 3
COMPUTATION OF ANNUAL INFECTION RATES

Age at last birthday at beginning of observation period (years)

0 1

Number of infected children

Total number of observation
months

Half the number of observation
months for the infected children a

Difference a

27

11910

313

11 597

18

9 775

225

9 550

2 3 4 5

27

10 192

329

9 863

Ii

30 38

10380 9047

371 458
100098589L10009 8 589

34

7 766

401

7 365

6 7 8

31 21 27

7139 5674 5163

390 248 323

6749 5426 4 840

Monthly infection rate (%) 0.233 0.188 0.274 0.300 0.442 0.462 0.459 0.387 0.558

Annual infection rate (%) b 2.8 2.2 3.2 3.5 5.2 5.4 5.4 4.6 6.5

a This adjustment of the observation period is based on the following argument: While the observation periods for uninfected
children are correct, those of the infected children are too long, because they should be counted only up to the time of infection.
The times of these events are unknown, but it may be assumed that these events were evenly distributed over the observation
period and we should therefore subtract half of the observation period for the infected children.

b If the monthly rate is designated rm and the annual rate ra, the latter rate Is computed by means of the formula:
ra = 1-(1 - rm)2.
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FIG. 3
OBSERVED ANNUAL INFECTION RATES ACCORDING

TO AGE, WITH STRAIGHTI LINE
FITTED BY METHOD OF LEAST SQUARES
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it is possible to obtain an estimate of the average
infection rate for the first year of life (2.0%), for
which no data are available. The main conclusion
drawn from the analysis is thus that, during the
observation period, the annual infection rate
increased by age from 2% in the first year of life up
to a little over 6% in the tenth year of life.

DISCUSSION

Direct observation of the incidence of tuberculous
infection poses a number of problems. One set of
problems refers to the tracing and identification of
persons for the final tuberculin-testing. It is believed
that the device of photographing the persons exam-

ined has nearly eliminated errors of identification in
the present study. On the other hand, more than a

quarter of those eligible for the final test did not
attend, and the possibility cannot be excluded that
this has led to an appreciable error in the estimates
of the infection rates. It is possible, for example, that
the incidence of infection was higher among those
not tested than among those tested.
Another set of problems is related to the tuber-

culin-testing technique and the interpretation of the
tuberculin reactions. It will be noted that different
problems are involved in the initial and in the final
test. The purpose of the initial test is to identify a

group of uninfected persons, the main point being
that the group should contain no (or only a negligible
proportion of) infected persons. We have tried to

solve this problem by including only children with
initial test reactions of 3 mm or less in the analysis.
The purpose of the final test, on the other hand, is to
obtain information about the proportion of persons
who became infected with tubercle bacilli during the
observation period. For this purpose a much higher
limit between " positive " and " negative " reactions
was used than the 3-mm limit applied above. In fact,
an attempt was made to determine the limit in such
a way that the number of infected children classified
as negative is the same as the number of uninfected
classified as positive.
From this discussion it is clear that there are some

circumstances in the present investigation that might
have led to errors in the estimated infection rates,
and it would therefore be highly desirable to control
the accuracy of these estimates. Fortunately a rough
control is possible, because there must be some con-
nection between the annual infection rates and the
prevalence of infection found at the beginning of the
observation period. On the basis of the annual
infection rates derived above we may compute the
percentage of infected children for individual ages up
to 8 years, the percentages computed being those that
would have prevailed at the time of the initial testing
if the incidence of infection had remained stable for
many years or, more precisely, if the annual infection
rates found during the observation period had been
the same as those during the preceding eight years.
On the basis of this hypothesis it would be argued
that the group of children who were 8 years old at the
time of the initial test were exposed to an infection
rate of 2.0% during their first year of life (eight years
earlier), to one of 2.8% during the next year, to one
of 2.2% the year after, and so on. The proportion
remaining uninfected after this exposure would be
(1-0.020) (I-0.028) (1-0.022) . . . (1-0.054)=
0.738 and the proportion infected would therefore be
0.262 or 26.2%. Similar percentages may be com-
puted for all ages under 8 years. The results of these
computations are shown in Fig. 4 as hypothetical
prevalence. The prevalence of infection observed
during the initial testing is also shown in the figure
(data from Table 1).
Up to the age of 5 years there is good agreement

between the observed and the hypothetical pre-
valence. This would seem to indicate that the annual
infection rates for children under 5 years of age are
fairly accurate and that the hypothesis about an
unchanging incidence of infection does hold for the
five years immediately preceding the initial testing.
It is possible that both the rates and the hypothesis
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FIG. 4
OBSERVED AND HYPOTHETICAL PREVALENCE

OF TUBERCULOUS INFECTION BY AGE
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are incorrect, but then it would be a strange coincid-
ence that there is such good agreement between the
hypothetical and the observed prevalences.

It is observed from Fig. 4 that the discrepancies
between observation and expectation get progres-
sively larger with increase in age for children aged
5 years and over. Because of the trend and the mag-
nitude of the discrepancies, they could hardly be
accounted for by statistical variation. One possible
explanation is that the discrepancies are due to
systematic errors in the estimated annual infection
rate for children over 5 years of age, but as the
methods of estimation are the same as for younger
children this does not seem likely. It seems more
likely that the hypothesis concerning unchanged
infection incidence does not hold for more than five
years before the initial testing and that, in fact, the
level of infection was higher before that time.
At least, the agreement between the hypothetical

and the observed prevalence among children under
5 years of age is evidence in favour of the accuracy
of the infection rates found for children under this
age. Although this agreement does not constitute an
absolute control of the rates, it shows that, when the
tuberculin reactions are interpreted as outlined in
Fig. 1, this leads to consistency between the pre-
valence data and the incidence data.

Rx%''---SUMI

I1 est souvent necessaire de connaitre avec une grande
precision l'incidence de la tuberculose pour savoir,
notamment, dans quelle mesure un programme de depis-
tage et de traitement a r6duit la frequence des cas d'in-
fection nouvelle dans une collectivite.
La meilleure methode consiste a pratiquer dans un

groupe de population deux epreuves tuberculiniques
successives afin de d6terminer le pourcentage de sujets
qui ont ete infectes dans l'intervalle separant les deux
reactions. Au cours d'un programme r6alis6 par le
Gouvemement tunisien, l'OMS et le FISE, les auteurs
ont utilise cette m6thode chez des enfants de Tunisie
ages de moins de 9 ans. Les intradermo-r6actions
au moyen d'environ 3 unites de l'6talon interna-
tional de tuberculine PPD ont 6t6 pratiqu6es a deux
reprises en l'espace de deux ans, les reactions de

diametre egal ou superieur a 10 mm dtant consid6r6es
comme positives.
L'examen des tableaux de correlation dresses lors de

cette enquete amene les auteurs a considerer que l'utilisa-
tion d'une limite unique (par exemple 10 mm de diametre
d'induration) entre r6actions positives et negatives au
cours des deux 6preuves conduit a une estimation erron&e
de l'incidence de l'infection. Ils proposent en cons6quence
d'adopter, lors de la premiere epreuve tuberculinique, un
diametre d'induration inf6rieur 'a 3 mm comme critere
de non-infection et de conserver, lors de la deuxieme
epreuve, la valeur de 10 mm de diametre des r6actions
comme demarcation entre cas positifs et n6gatifs. L'exac-
titude des taux d'incidence ainsi obtenus a 6t6 v6rifi6e en
comparant les taux de prevalence hypothetique calculs
et les taux de pr6valence observes.
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APPENDIX TABLE 1

DISTRIBUTION BY SIZE OF REACTION TO THE INITIAL TUBERCULIN TEST ACCORDING
TO THE AGE AND SEX OF THE CHILDREN TESTED

Age Size of reaction to initial test
at last (Diameter of induration in mm) Total
(years) 0-1 2-3 4-5 6-7 8-9 10-11 12-13 14-15 16-17| 18-19 20-21 22-23 1 24-25 |-27 |28-29! 30+

Males

0 406 102 2 2 2 1 2 1 1 519

1 284 121 9 1 1 1 6 1 1 426

2 311 139 11 2 3 2 7 4 4 5 2 2 1 493

3 266 174 13 5 3 4 7 9 7 2 1 2 493

4 238 175 5 4 4 2 4 18 10 8 6 2 1 477

5 201 151 5 5 1 1 5 9 19 12 15 3 3 1431

6 183 151 6 1 1 5 6 18 24 11 13 6 1 426

7 156 102 6 3 3 5 5 18 24 27 14 3 3 369

8 109 88 8 4 2 3 10 14 125 34 19 14 4 1 335

Females

0 459 81 15 1 1 i 1 2 1 1 2 1 1 557

1 291 1021 91 2 2 1I 2 2 1 1 414

2 280 1167 5 1 2 1 1 8 10 5 2 1 483

3 247 172 11 3 212 14 8 5 2 9 4 2 1 473

4 1217 160 9 3 1 2 3 4 8 16 8 111 1 1 444

5 180 148 12 2 3 7 4 11 17 13 7 5 2 411

6 177 1221 12 2 3 4 5 3 25 24 20 16 4 1 : 418

7 120 104 14 1 3 2 4 5 11 27 13 16 7 2 1 1 330

8 140 99 8 2 1 8 14 30 25 20 8 1 1 367

Both sexes

All ages 14 265 2 358 !150 39 27 38 55 83 200 256 183 137 53 13 8 1 7 866
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APPENDIX TABLE 2

DISTRIBUTION OF 3221 CHILDREN WITH AN INITIAL TEST REACTION OF 3 MM OR LESS,
ACCORDING TO AGE AND LENGTH OF OBSERVATION PERIOD

Observation Age at last birthday at beginning of observation period
period (years)

(months) 10 1 2 1 3 4 1 5 1 6 7 8
i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

13 or fewer

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36 or more

Total number of
children

Total number of
observation months

3

8

4

4

4

14

33

22

14

11

70

46

79

66

31

47

24

8

2

2

1

2

4

4

12

33

30

21

16

61

37

62

74

26

16

5

4

3

1

3

18

36

26

16

11

62

37

58

50

35

35

21

7

3

1

2

495 413 423

5

14

26

28

18

10

65

39

61

60

40

32

21

3

2

2

2

428

11 910 9 775 10 192 10 380

3

2

5

13

32
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8

5

2

2
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7
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26

23

19

15
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7

3

217

5 674 5 163

Average observa-
tion period (years)tion period (years) 2.011 1.97. 2.011 2.02J 1.99 1.99. 1.981 1.971.98

555

2.011 1.971 2.011 2.021 1.99 1.991 1.981 1.97 1.98


