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his paper describes an index of income based on a

steelworker’s job classification scheme, and esti-
mates the mortality of white and non-white steelworkers
in terms of this index. The data were obtained as part of
a collaborative study carried out by the Department of
Biostatistics, Graduate School of Public Health, Univer-
sity of Pittsburgh, and the National Cancer Institute, in
cooperation with the American Iron and Steel Institute.
The details of the population studied and the data col-
lection were discussed by Lloyd and Ciocco.!

Social Factors vs Disease and Mortality

It has long been recognized that there is a strong asso-
ciation between poverty and disease, and many studies
have been made in an attempt to identify the aspects of
poverty that contribute to this association. In a compre-
hensive review of the literature, Ciocco and Perrott con-
cluded that, when legislation and other community ac-
tions have been developed to mitigate the effects of un-
employment, low wages and other factors bearing direct-
ly on economic status, disease and its effects are becom-
ing numerically more important as causes of poverty.?
The two major variables in mortality are considered to
be the pre-disease, economic status of the individual and
family, and the nature of the disease itself. '

In Great Britain, since 1911, the Registrar General
has published census information on mortality according
to social class. Five social classes are used; these are ob-
tained by grouping together occupations which are con-
sidered to be of the same kind. The 1931 supplement of
the Registrar General’s Reports for England and Wales

" listed, for the first time, the mortality statistics of

married women, who were analyzed and grouped in the
same social class as their husbands.® The rationale for

this is that the mortality of males is influenced more by

the conditions of life inherent in various occupations
than by the specific occupational risks. In other words,
if the wife suffers as much excess risk as the husband,
the husband’s occupation cannot be regarded as directly
prejudicial to health. The British reports show that, in
general, for both husbands and wives, the lower social
classes exhibit excess mortality compared to the upper
classes.

Job Classification

The index employed is the job score derived from the
job classification of workers, which was introduced in
1947, following joint negotiations between the steel pro-
ducing subsidiaries of the United States Steel Corpora-
tion and the United Steelworkers of America (CI0). Un-
der- the job classification scheme (as described by J.
Steiber*), each job is assigned a total score, with a corre-
sponding hourly wage. Twelve elements make up the
total score for each job, and these elements are grouped
into four broad headings (Table I). Since the total job
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TABLE | . .
THE TWELVE ELEMENTS OF TOTAL SCORE AND THE
MAXIMUM WEIGHTS OF THESE ELEMENTS IN THEIR
CONTRIBUTION TO TOTAL SCORE

Max, Wt.
Element Element
Skill:
Pre-employment training 1.0
Employment training and experience 4.0
Mental Skill 35
Manual Skill 2.0
Responsibility for:
Materials 10.0
Tools and equipment 4.0
Operations 6.5
Safety of others 2.0
Effort:
Mentatl 25
Physical 2.5
Working Conditions:
Surroundings 3.0
Hazard 2.0
TABLE I

FREQUENCIES OF WORKERS IN JOBS WITH SCORES,
JOBS WITHOUT SCORES, AND OQUT OF THEIR PLANT
OF EMPLOYMENT IN JANUARY 1953

Status No. Workers
Jobs With Scores 51,865
Jobs Without Scores 5,430
Out of the Plant 1,487
' Total 58,782

score is the basis for salary classes, it is also a measure of
worker income. Moreover, since the score is heavily
weighted by the skill and responsibility elements of the
job, it reflects the educational and work experience of
the workers. ‘

In this study, the total job score is used to investigate
the relationship between income level and mortality in a
cohort of steelworkers, followed from the beginning of
1953 to the end of 1961. A feature of the job classifica-
tion scheme which is most desirable for long-term
studies of mortality is that it maintains a relative sta-
bility in spite of external economic forces. For example,
a.study of absolute income level or income changes
could be confounded by factors stemming from changes
in the over-all national economy. Inflation could result
in workers receiving an ‘“across the board” increase in
pay. The job classification scheme does not reflect these
changes since the total job scores maintain the relative

_positions occupied by workers in the industry wage
structure. This is an essential feature of the scheme for a
-study such as this, which is designed to identify the rela-
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tionships between mortality and job characteristics re-
sulting from the deficiencies or endeavors of individual
workers.

Status of Workers at the Beginning of 1953

At any time from the beginning of 1953 to the end of
1961, the status of a worker could be any one of the
following:

(2) In asteel plant, in a job with a score.

(b) In a steel plant, in a job without a score. Some
workers have jobs without scores because they
are salaried; in other cases, the job descriptions
were inadequate for the assignment of job
scores.

(c) No longer at the steel plant in which he was
employed at the beginning of this study. Some
of the workers subsequently returned to their

~ plant of employment.

(d) Retired.

(e) Dead.

The frequency of workers in jobs with scores, in jobs
without scores, or out of their plant of employment, in
January 1953, is shown in Table II. Workers listed as out
of the plant had employment history in their steel plant
at some time in 1953. This presentation. will consider
only workers in jobs with scores at the beginning of
1953. A future paper will study the mortality character-
istics of workers in the other categories.

A frequency distribution of total scores was made for
all workers who were in jobs with scores at the beginning

“of 1953. This distribution was not a recognizable one,

and it is interesting to speculate on two possible explana-
tions. The first explanation may be related to the pro-
duction of job scores by the job classification scheme.
The factor scores are derived empirically by reference to
certain standard jobs. When these factor scores are sum-
med to give the total score, clustering, or high frequen-
cies, of workers occur at certain score values, and yet ad-
jacent scores show low worker frequencies. For example,
the distribution for total score exhibited clustering at a
score value of 57, with low frequencies at the adjacent
score values of 56 and 58. However, since the total score
reflects income, for all practical purposes these scores
can be considered the same. :

The second explanation may be related to the way
the steel industry draws workers from the general popu-
lation. Workers are selected to satisfy specialized indus-
try needs, i.e., the selection process is not random, and
the distribution of total score represents the frequency
of certain payments necessary to satisfy those needs.

The cumulative frequency distribution (Fig. 1) is
shown as a rough guide to the distribution of worker fre-
quency over the range of total score. Interesting features
of this distribution are the points of discontinuity. At
these points, the cumulative frequencies exhibit sharp in-
creases, reflecting the occurrences of scores with high
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Fig. 1. Total score of 1953 worker cumulative frequency distri-
bution.

frequencies. (For example, Fig. 1 shows discontinuities
at score values of 20, 32, 46, etc.)

To simplify both analysis and the presentation of the
results of that analysis, the job scores were incorporated
into score groups.v The discontinuities in the job score
distribution would have been logical points at which to
separate the score groups. However, in view of other sub-
divisions of the population, four score groups were
created, containing, as nearly as possible, equal number
of workers, i.e., the best approximations to the quartile
ranges of score. The cumulative distribution was used to
find these approximate quartile ranges. The stratification
of workers in jobs with scores at the beginning of 1953,
into the four levels of total score is presented in Table
IIL

For further analysis purposes, these workers were also
assigned to age groups, based on their age in January
1953, and retained in these entry age cohorts until
death, or the end of 1961. In other words, as the cohort
aged, workers were not assigned to higher age groups.
The entry age cohorts were:

Years
<25
25 - 34
35 - 44
45 - 54
55 - 64
> 65

Worker Changes in Status, 1953-1961 _

For workers present in the steel industry in jobs with
scores at the beginning of 1953, major changes in status
occur when: ‘

(a) Workers leave the plant at which they were
employed at the beginning of 1953. It is possi-
ble for them to leave and return to employ-
ment more than once.

(b) Workers retire.

(c) Workers die.

The proportions of workers who experienced these
changes by age and level of total score, at some time
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TABLE 11
ASSIGNMENT OF WORKERS TO TOTAL SCORE GROUPS
BASED ON THEIR JOB SCORES
AT THE BEGINNING OF 1953

Score Range Workers in Score Group
Group of Score No. %
1 0-20 13,891 26.8
2 21-57 12,416 239
3 58 - 96 12,631 24.4
4 97 - 301 12,927 24.9
Total 51,865 100.0

between February 1953 and the end of 1961, may be
found in Tables IV and V. The mortality rates are for all
causes of death. Examination of the findings for white
workers (Table IV) and the corresponding findings for
non-white workers (Table V) reveals:

1. As expected, retirement increases with age. The
rate is about the same in both color groups.

2. Age is also a factor in determining the propor-
tion of those who leave the plant. In both color
groups, a steady decline in the proportion of
workers who left the plant in 1953, as age in-
creased to 55 years, is observed. This trend is
reversed for the white worker, 55 years and
over; the pattern for the non-white worker is
not so clear. _

3. Job score is also affected by age. The propor-
tion of workers with higher job scores increases
with increasing age.

4. In each age group, the proportion of white
workers with higher job scores is greater than
that of the non-white (Fig. 2).

5. With the exception of the youngest age group,
mortality during the 1953-1961 period is lower
in the high job score groups than in the lower
groups. This association is not as evident for

" non-whites as it is for whites.

In summary, examination of Tables IV and V reveals
that job score is affected by age, and differs between
white and non-white workers. Job scores of white work-
ers are apparently related to subsequent mortality; non-
white workers do not show this association (perhaps due
to their small number). Another contributing factor
could be the higher proportion of non-white workers
who leave the plant. This matter will be considered in a
future paper. '

White mortality is lower than that of the non-white
except for those aged 65 and over (Table VI). This is
consistent with the findings of Lloyd and Ciocco.! How-
ever, when Tables IV and V are compared, it is clear
that, for white—non-white contrasts to be meaningful,

account must be taken of differences in the distribu.tions
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Fig. 2. Relative frequency distributions of workers in score
groups by age (White vs. Non-white).

of persons with job.scores in the several age-color groups
(Fig. 2). .

When workers are stratified by both age and level of
score at the beginning of 1953, the differences in white
and non-white mortality rates for the 1953-1961 period
vary in sign and magnitude (Table VII). In 13/24 of
these sub-groups, non-white mortality is greater than
white mortality (a result which is in close agreement
with the expected 12/24 ratio on the assumption of no
difference existing between white and non-white mortal-

ity). However, there is still an age distribution effect,
with indications that adjusting by level of score still re-

sults in higher non-white mortality in the younger age

groups, but in higher white mortality in the older age
groups. The relative periods of time that younger and
older workers have held jobs at the various levels of
score may be a factor. It is reasonable to assume that
older workers, on the average, have been in their score
groups longer; in other words, the level of score effect
on equalizing white and non-white mortality may be
time-dependent. Over-all, when workers are classified by
level of total score or income (Table VII), white and
non-white mortality regresses to a common level.

Summary

The two main findings of this study were:
1. A negative association exists between level of
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TABLE VI
DIFFERENCES IN WHITE AND NON-WHITE
MORTALITY RATES BY AGE GROUP

Differences in

Age group Martality .,
Mortality
{Yr.) Per 1000,000 Workers White—Non-white
White  Non-white
(25 956 3,426 -2,470
25-34 1,609 2,253 -644
35-44 4,303 5,786 -1,483
45.54 10,802 12,081 -1,279
55.64 19,5633 21,215 -1,682
) 65 33,566 32,895 +671
TABLE VII

WHITE VS NON-WHITE MORTALITY

White—Non-white Mortality
Per 100,000 Workers

Age Group Score
{vyr.) Group

C - 1540
- 9,467
+ 1,090
+ 1,749
- 457
- 760
+ 348
963
566

4,633

2,070
427

{25 1
2
3
4
1
2
3
4
1
2
3
4

45-.54 1 + 642
2
3
4
1
2
3
4
1
2
3
4

26-34

35-44

(IS

- 4,179
- 15667
- 742

+ 4,446
+ 512
+ 5,718
- 11,306

+ 8,057
+ 4,461
- 4,897
+10,683

556-64

) 65

total job score or income and mortality for
white workers.

2. Surplus non-white mortality is eliminated when
workers are classified by level of total score or
income.

The observation of a negative association between in-
come level and mortality is a confirmation of the find-
ings of the British Registrar General’s Reports and of
similar findings by other workers. It is interesting to
speculate as to why non-white workers do not exhibit

this association. The small numbers of non-white work-
ers at risk was discussed earlier. Another possible reason
may be related to the comparatively high proportien of
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non-white workers who left their first plant of employ-
ment sometime in the period 1953-1961. If workers who
leave their plants have a different mortality rate than do
those who remain in their plants, this difference may
account for the lack of association between income level
and mortality in the non-white cohort. This question
will be examined in a future paper.

The initial findings of surplus non-white mortality are
a further confirmation of the well-documented fact that
non-whites. have higher mortality rates than whites.
Lloyd and Ciocco in the first paper of this series, found
a higher mortality for non-whites (20%) than for whites
in the study county; whereas non-white workers in the
cohort had eight per cent higher mortality than their
white colleagues.! This study found surplus non-white
mortality in all but the highest age group. A possible ex-
planation for the high white mortality in this age group
(>65) may be related to the findings of Lloyd and
Ciocco, of high white mortality rates for arteriosclerotic
and degenerative heart disease at all ages.

The finding of a decreased differential in white and
non-white mortality (in steel industry employment when
compared to the general population) presents an inter-

esting pattern. Moreover, when workers are stratified by

- level of income, mortality differences disappear, and

white and non-white mortality regresses to a common
level. :

Grateful acknowledgment is made to Mr. Hugh W.
Rush, for assistance with editing and classification of
workers into job scores, and to Mr. Arthur Legasse, for
assistance with data editing and computer programming.

Dept. Medicine
Univ. Tennessee
Memphis, Tenn. 38103
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The Deaf f‘avored

Ripped from his bed by a socially approved jackhammer, our urban early riser finds
himself at breakfast listening to a high-level food-blender racket, and intense noises from
exhaust fans over range hoods, dishwashers, garbage disposal units, and vacuum cleaners.
En .route to work, the urban man endures 90 or more decibels of noise, no matter
whether he travels by subway, by bus, or by automobile with the window open.

At work he may be assaulted by high-level, ear-damaging noise from automated clerical
and computing equipment of the type used in the check-tabulating room of a large New
York bank. According to the National Association of Hearing and Speech Agencies, this
bank, which had experienced a high degree of employee turnover because of noisy work

conditiors, finally resorted to hiring the deaf. .

Noise abatement is a problem of astronomlcal size, involving us all. There must be a
confrontation, and the medical and public health professions must be in the forefront: It
is also high time that the otologists, who have borne the brunt of the work in occupation-
al noise, be augmented by neurologists, endocrinologists, psychiatrists—the entire spec-
trum of the medical profession.. We must learn more about the non-audltory effects of

noise. A systems approach is needed.

—From “Noise and Urban Man’’ by Robert Alex Baron, in Am. J. Pub. Health, Vol. 58, November
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