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Introduction
The five-year relative survival rates

from soft-tissue sarcomas (STS) were
about 60 percent in the United States in
1979-84.1 Several studies have described
the clinical and pathological determinants
of survival from STS.2-5

In recent years, considerable atten-
tion has been paid to differential prognosis
among cancer patients according to socio-
economic status (SES), particularly for
breast and colon cancer.6-9

Differences in survival are inter-
preted as related to earlier access to diag-
nosis and therapy of higher social class
patients.

We are not aware of previous inves-
tigations of the role of socioeconomic fac-
tors as predictors of survival among STS
patients. The present investigation is
based on the follow-up of all patients with
a new diagnosis ofSTS among residents of
a geographic area of Northwestern Italy.

Methods
A population-based case-control

study of STS in the provinces of Novara,
Vercelli, and Alessandria in Northwest-
ern Italy was carried out between January
1, 1981 and December 31, 1983 among res-
idents of 20 or more years of age to inves-
tigate the role of exposure to phenoxy her-
bicides in the etiology ofSTS.'0 Eighty-six
subjects were enrolled, after histologic
confirmation of the diagnosis by two in-
dependent pathologists.'0 The vital status
and cause of death of all 86 subjects were
ascertained during 1987 through corre-
spondence with the municipalities where
they resided at the time of diagnosis. The
median follow-up duration was 38 months
(mean 34.5; range 0-70).

In 1988 a subset of slides (n = 58) was
reviewed by a different group of patholo-
gists to evaluate each case according to a
histopathological grading classification
proposed by French authors.3-4

Within the case-control study, 18 of
the 86 original cases could not be inter-
viewed. Details on the questionnaire and
the procedures involved are given else-
where.'0 The following variables were an-
alyzed as potential predictors of survival:
age, sex, marital status, education, smok-
ing habits, occupation, exposure to phe-
noxy herbicides, type of hospital of diag-
nosis (large public hospital vs small or
private hospital), and site of origin, histo-
type, and histopathological grading of the
sarcoma.

The analyses were performed using
SAS programs.'"'2 Estimates of survival
were obtained using the Kaplan-Meier
product-limit method'3; the statistical sig-
nificance of the difference between sur-
vival curves was evaluated through the log
rank test.'4 A multivariate analysis was
performed including different SES indica-
tors and other covariates; the Cox propor-
tional hazards model was used.'5 Propor-
tionality of risk over time was assessed for
each variable introduced in the models
through the plots of the log (-log) of the
survival distribution function on the log of
time.
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Results
The overall proportion of patients

alive three years after a diagnosis of sar-
coma of soft tissues was 57 percent.

The Appendix shows the distribution
of the patients by site of the tumor, his-
tology, and grading, according to vital sta-
tus at the end of follow-up. Only two-
thirds of cases could be reviewed for
histopathologic grading: there is evidence
that such classification is likely to be an
important prognostic factor for STS.

Table 1 reports the distribution of
several characteristics of the patients by
vital status at the end of follow-up.

By univariate analysis, the less edu-
cated patients and unskilled workers
(manualworkers or farmersvs others) had
poorer prognoses. Figure 1 shows the dif-
ference in the proportion surviving ac-

cording to education.A similar pattern ap-
pears comparing survival experiences
according to the main occupation.

To take into account the strong asso-

ciation between low education and un-

skilled jobs and the role played by other
covariates in influencing survival, a mul-
tivariate analysis was performed, fitting
three models. In all models estimates of
different SES indicators were adjusted for
sex, age, and histopathologic grading. Ta-
ble 2 shows that low education is nega-
tively related to survival; among blue col-
lar workers, a poorer prognosis is evident
for manual workers in industry but not for
farmers.

Discussion
Differences in cancer survival ac-

cording to socioeconomic status of the pa-

tient have alreadybeen observed for other
cancers, both when comparing different
categories of workers (i.e. blue vs white
collar)8 andwhen comparing different eth-
nic groups.9The differences seem to affect
particularly breast and colorectal cancers
which, at least in theory, could be more

influenced by early diagnosis. In a study
based on the Swedish Cancer Registry,8
the following tentative interpretations for
the observed social class differences were
proposed: earlier detection in higher so-
cial class, with improvement ofprognosis;
earlier detection in higher social class,
without improvement of prognosis (lead
time bias); host factors, associated with
social class, which influence the response
to treatment; biological properties of the
tumors arising in different social classes.

There is no evidence in favor of host
factors or biologic differences in the tu-
mors. Early detection seems to be more

reasonable, but it is difficult to disentangle
pure "lead time" (i.e. earlier diagnosis
without real improvement of survival) and
effectiveness of treatment.

Apart from histopathologic grading,
only socioeconomic indicators showed an

association with survival rates, with pa-
tients oflow socioeconomic groups show-
ing a worse prognosis. This observation
does not rule out a more complex inter-
pretation involving other factors not con-
sidered in the present analysis. Although
our findings are based on a relatively small
number of cases, they cannot be easily
explained by bias, since the follow-upwas
successful for 100 percent of the 86 pa-
tients; SES was determined on a pnori
categorization of education and occupa-
tion; follow-up procedures were com-
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FIGURE 1 -Survival from STS by Education
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pletely blind as to the predictors used in
the analyses; differences in survival be-
tween patients of different socioeconomic
groups were not confounded by age, sex,
or tumor grading.

Unfortunately, we had incomplete
information about clinical variables, such
as stage of cancer at first symptoms or
signs or type of treatment. Separate anal-
ysis according to histologic type is of little
help because there are too few cases in
each group. Although they show different
probabilities of survival, ranging from
zero through almost 100 percent, there is
no obvious grouping of histologic types
which could make a comparison between
social classes easier. The histopathologic
grading, a good prognostic factor, was
available for only two-thirds of our cases.

The present report, like those cited
earlier, suggests the existence of inequal-
ities in health, associated with patient so-
cioeconomic status. More analytical stud-
ies to control from a pure "lead time"
effect are in order. []
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