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ANALYSIS OF ERRORS AND VARIATIONS IN TUBERCULIN TESTING*

Toru MORI and Ryoji TAKAI

(Received for publication June 20, 1973)

A factorial experiment was performed in order to evaluate quantitatively the
importance of technical errors in giving and reading tuberculin test. The analysis of
variance showed that all of the involved sources of variation were statistically significant.
These were; 1) among-subject (in this experiment, tuberculosis patient) difference, 2)
between-injection difference in a subject (namely the variation in giving injection), 3)
among-reader difference, and interactions. There was wide variation also in the judgement
of whether a reaction had a so-called double erythema. Discussion was made on each of the
errors. Considering that the tuberculin testing cannot be free from these errors, it was
keenly felt necessary to standardize technique in the performance of the test through

training of the personnels, and to take greatest care in interpreting the test-results.
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Fig. 1. Distribution of Mean Size of Reaction
(Based on all the readings of both tests
in a subject)
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Fig. 2. Reproducibility of Interpretation of a
Reaction with/without Double Erythema
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Fig. 3. Variations among Readers
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Fig. 4. Variations Within a Reader
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Table. Results of Analysis of Variance
Erythema Induration
Sources of variation | df

SS MS F slmm) VC(% | SS MS F o(mm) VC(%)
Subjects S 24.(13,224 551.0 13.4%* 4.63 32.8 (11,939 497.5 19.5%% 4.46 40.3
Readers R 3] 1,251 417.0 20.5%% 1.63 11.6 1,002 364.2 48.4%% 1.54 13.9
Injections 1(S) § 25 538 21.5 2.1% 0.98 7.0 454 18.2 4.8%% 1.09 9.9
Interaction SR 721 1,464 20.3 2.0% 1.31 9.3 546 7.6 2.0% 0.79 7.1
Interaction RI(S) | 75 753 10.0 2.1% 1.32 9.4 287 3.8 1.4% 0.63 5.6
Residuals + 400 1,938 4.8 2.200 15.6 1,055 2.6 1.62 14.6

Total 599 |19, 167 15,375

§ :See text.

+ :Errors due to repeated readings of a reaction by a reader

df :Degree of freedom
SS : Sum of squares
MS :Mean square

¢ . Square root of “componet of variance”, see text.

VC : Coefficient of variation, see text.
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