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An analysis of the Stanton e al. (1981, J. Nanl, Cancer Insi. 67, 965-975) data reconfirms
aumber of index pacticics as the primary dimensional predictor of tumor incideace. Fitting
separate intercepts and/or slopes (0 exch mineral type results in gubatantial sighificant
improvement in fit, indicating the imporunce of mineral type. This contrasts with the
“'Stanton hypothesis,” which states 1hat dimeasional properties aione determine carcino-
gonesis. Log mean aspect mtio is not an good a predictor of tumor incidence as the number
of index particles; among thosc samples that did not have index particles, log meaa aspect
ratio is not A significant predicior of WmoOr incidence. B 191 Acsgemic e, Inc-

INTROBDUCTION

Stanton er al. (1981) report the results of 72 experiments wherein fibrous min-
erals were surgically inserted in the pleurae of rats and the rats were observed for
the incidence of pleural sarcoma. Specific methods and materials used by these
researchers can be found in their paper and references therein. The key finding of
their research was that the ability of mineral particles to cause tumors is mostly a
function of the dimensional propertics of the particles, rather than physicochem-
ical properties; this is sometimes called the **Stanton hypothcsis.” The present
puaper reanalyzes the Stanton et al. datn and makes two claims. First, in disagree-
ment with the Stanton hypothesis, the Stanton ¢r al. data contain evideace that
mineral type is an important detérminant of carcinogenicity in addition to the
important effect of particle dimensions. Second, in agreement with the Stanton et
al. results, the number of index particles is superior to other dimensional prop-
erties of particles (such as log mean aspect ralio) as a predictor of tumor; the other
dimensional propertics may derive what predictive power they have from their
correlation with the number of index particles.

Interest in the Stanton ef al. data has been reinvigorated recently as OSHA has.

proposed new rules on occupational exposure to nonasbestiform tremolite, an-
thophyllitc, and actinolite, and the Stanton ef af. data figure prominently in the
OSHA document (OSHA 1990).

BACKGROUND

Our concern here is the statistical apalysis of the Stanton e gl. data and the
ways in which it can be improved. For each mineral sample, 30 to 50 (N) rats were
surgically treated and followed for 2 years. Rats surviving more than | year were
used to estitnate the probability of tumor. Since some rats died due to other
causes, a life table method way used to estimate the probability of tumor g, for i
from 1 to 72. The lechnique as described in Stanton et al. (1977) is also known as
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