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SYNOPSIS ...............................

A mailed survey of occupational health and safety
practices in industrial manufacturing plants with

more than 50 employees was carried out in South
Carolina, with a response rate of 60 percent. The
responding plants represented 73 percent of the total
workforce in the industries. Data were analyzed in
relation to the types of industry as delineated by the
Standard Industrial Code.

Eighty-three percent of the responding plants (a
percentage that represented more than 92 percent of
the total workforce in the industries) had some ar-
rangements for the medical or nursing care of em-
ployees. For the study, occupational health services
were defined at three levels: basic (mandatory),
secondary (beneficial to management), and tertiary
(health promotion-preventive medicine). The basic
services provided by most of the industries surveyed
appeared to be adequate. Secondary services were
well developed except in the apparel and lumber
industries. Tertiary services, in terms of five selected
preventive programs, were moderately -developed
only in the paper, petroleum, and chemical indus-
tries. Only alcohol abuse control programs were
commonly ogered in the other types of industry.
The size of the workforce in a plant partly dictated
the level of occupational health services it offered
but did not always account for all inter-industry
variation.

O UR NATIONAL PERCEPTIONS OF THE OBJECTIVES
and need for occupational health services have been
subjected to the changing social trends over recent
decades. A laissez-faire governmental approach, un-
der which services were established at the option of
management in a few-often service-type-indus-
tries, was superseded by an intensive regulatory
period following passage of the Occupational Safety
and Health Act (OSHA) in 1972. More recently,
deemphasis of the regulatory approach in occupa-
tional health has coincided with a new, totally inde-
pendent general surge in interest in promoting indi-
vidual physical and mental health in the workplace
and elsewhere. Although the use of sophisticated
health promotion programs by large corporations
has been widely reported in business journals, the
extent to which occupational health services of vari-
ous types, including health promotion programs, are
actually available to the workforce has not been well
documented.
OSHA regulations mandate certain standards in

the workplace to prevent injury or illness, and these

standards include requirements for programs for
medical surveillance and recordkeeping in specific
hazardous industries. These programs, together with
the requirement for care of injured employees under
workers' compensation laws, might be considered as
the basic level for an occupational health service. A
secondary level of service can expand beyond such
basic activities to include preemployment examina-
tions, absentee surveillance, and so forth, which
have been found to be cost-efficient to management
in some circumstances. Health promotion-preventive
medicine programs, which are currently fashionable
but for which the benefits to management (or to
workers) are more obscure, could be considered as
the tertiary level of care. The subject of the costs
and benefits to management of occupational health
programs, as well as the rather limited background
literature, have been discussed in detail previ-
ously (1).
A literature review revealed few data on the

extent of occupational health services at the national
level. In the course of the 1972 National Occupa-
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tional Hazard Survey (2), the National Institute
for Occupational Safety and Health assembled data
on the personnel of occupational health units and
on the provision of certain examinations. To collect
the data, NIOSH surveyed, by site visits, a statis-
tically designed sample, representative for the na-
tion, of 5,000 establishments with 8 or more em-
ployees in 67 metropolitan areas. It is difficult to
translate such sample data into the actual services
available in specific regions and industries; moreover,
they are outdated. NIOSH is currently repeating this
survey. Another NIOSH survey in 1978, which was
essentially directed at forecasting the needs for and
supply of manpower (3), provided little new infor-
mation on the actual level of occupational health
personnel. (We cite this 1978 NIOSH survey, how-
ever, because as in the survey described in this paper,
a mailed questionnaire was used under similar cir-
cumstances, and it is of interest to compare the
response rates in the two surveys.)
The recently completed survey reported here

reveals the extent of actual occupational health ser-
vices in one State-South Carolina. Conducted in
1982, it was directed at all manufacturing industries
in the State with more than 50 employees. Its results
provide a cross-sectional view of occupational health
services in a sunbelt State with a high rate of indus-
trial growth and a mix of traditional and new indus-
tries.

Methods

A concise mailed questionnaire, designed to deter-
mine the use and availability of occupational health
services, was sent in 1982, with a personalized letter
of explanation, to the chief executive of each manu-
facturing plant in South Carolina having more than
50 employees. A second mailing, with another per-
sonalized request for cooperation, was sent to those
who failed to respond within 4 to 6 weeks to the first
mailing. The questionnaire was primarily intended

to provide background data that the department of
preventive medicine and community health at the
University of South Carolina School of Medicine
could use in determining priorities in teaching and
research activities. It contained queries about health
and safety personnel, practices, and programs. The
plants were categorized by type of product as desig-
nated by the Standard Industrial Code-SIC (4)
and by size of workforce. To encourage appropriate
responses, questions were framed so as to avoid
potentially contentious issues. Confidentiality was
also assured.

Usable responses were received from 717 (60
percent) of 1,202 plants; these 717 represented 73
percent of the workforce of the manufacturing plants
in South Carolina with more than 50 employees. (In
the 1978 NIOSH survey cited previously (3), the
researchers expressed satisfaction with a 50 percent
response rate.) Eight of the larger corporations,
which had 91 separate plants, chose either to send
a single response to include all their statewide oper-
ations or else indicated that several of their plants
had integrated programs for health care. In our an-
alysis, these corporate responses were extrapolated
to indicate the services available at the individual
plants.
The chief executives of three major corporations,

two of whom indicated concerns about confidenti-
ality, declined to participate in the survey. These
three corporations represented 34 plants. Cotton dust
standards have caused great concern in the textile
industry, and two of the three corporations declining
to participate are engaged in textile manufacture.
However, replies were subsequently received from
four subsidiary plants of these corporations, and
these replies have been treated as individual re-
sponses in the analysis.

Data from the South Carolina Industrial Directory
(5) on the product, size of workforce, and location
of plants permitted some comparison between those
plants that responded to the questionnaire and those
that did not. Standard Industrial Code groupings
were used to classify the plants surveyed. The SIC
codes were consolidated whenever activities or haz-
ards seemed related.

Results

Table 1 shows the SIC groups used to classify the
plants surveyed, provides a definition of each group,
and gives actual figures for the numbers surveyed
and responding, the mean and median size of the
workforce, and the percentage of plants with 300 or
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more employees, by SIC group. Also in this table,
the responding plants are characterized by the num-
ber of workers and the percentage of the total work-
force that these workers represent.

Plant size (number of employees) was directly
related to many of the variables studied, including
the response rate. Review of the data from the ques-
tionnaires showed major differences in both the mean
and the median plant size among different industries,
as classified under the SIC groupings. The distribu-
tions of plant sizes varied greatly among different
industries, being skewed, bimodal, or multimodal.
To permit some review of differences in levels of
service that might be truly related to the type of
industry, SIC groups were ordered so as to reflect
the increasing proportion of plants with more than
300 employees. By this maneuver, we avoided the
alternative of stratifying the plants into three or
more plant-size subsets, a procedure that would have
resulted in small numbers in each subset. The re-
sponse rate was appreciably lower for smaller com-
panies. It was also below average for plants in SIC
categories 20 and 23 (46 percent for category 20
plants-food and kindred products-and 39 percent
for category 23 plants-apparel). However, the

proportion of the workforce within each SIC cate-
gory that was represented in the responses exceeded
50 percent for all groups except apparel.

It has been suggested elsewhere that nonrespond-
ers may be less likely than responders to have well-
developed occupational health services (6), a sug-
gestion implying that the survey results will overesti-
mate the true levels of service. It should be noted,
however, that the three nonparticipating corporations
had well-developed occupational health programs
and full-time corporate medical directors.

Personnel. A breakdown of the type of health ser-
vice personnel available by size of the plants' work-
force is provided in table 2. Health personnel cate-
gories are mutually exclusive in the order shown in
this table. For example, onsite nurses may be present
in the "Full-time physician" category, but no onsite
physicians are present in the "Nurse onsite" category.

The majority of the plants with a nurse onsite
also indicated that they had some arrangement, for-
mal or informal, for providing physician services.
Twenty-four plants, however, indicated nursing ser-
vice only without mention of a physician. Overall,
495 plants (79 percent) reported that they had a

Table 1. Distribution of the plants surveyed, the plants responding, and the responding plants' employees, by SIC group

Plants responding

Plants surveyed Percent Percent
of SIC Number of em- of plants

Number Number group ployees per plant with 300
of of em- work- or more

SIC (Standard Industrial Code) group plants ployees Number Percent force' Median Mean employees

24 LUMBER (lumber and wood products except
furniture) ................................ .68 9,200 46 67.6 56.8 87 114 4.3

20 FOOD (food and kindred products).7 77 12,990 35 45.5 52.2 118 194 17.1
32 CONCRETE (stone, clay, glass, and concrete

products) . 4 47 9,612 26 55.3 72.2 83 260 19.2
30 RUBBER (rubber and miscellaneous plastic

products) ................................ .47 13,935 37 78.7 57.8 155 218 21.6
33-34 METAL (primary metal industries-33; fabri-

cated metal products except machinery and
transportation equipment) . 13 25,952 63 55,8 58,4 139 241 23.8

23 APPAREL (apparel and other finished products
made from fabric and similar materials) ..... 185 40,758 72 38.9 44.5 188 252 34.7

35-36 MECHAN (machinery except electrical-35;
electrical and electronic machinery equipment
and supplies-36) . 1 5 6 .. 156 70,506 109 69.9 84.0 225 543 34.9

26 PAPER (paper and allied products-not includ-
ing printing and publishing) . 3 37 13,910 27 73.0 92.3 2138 2476 234.8

28-29 PETRO (chemicals and allied products-28;
petroleum refining and related industries-29) 63 35,668 51 81.0 95.5 222 668 43.1

22 TEXTILE (textile mill products) .3 0 4.. 304 135,039 187 61.5 73.8 2313 2533 254.0
MISC (other industry) .1 0 5 .. 105 24,186 64 61.0 76.0 200 287 35.9

Total ............................. 1,202 391,756 717 (59.7) 72.6 ... ... 32.9

Percent of the SIC group's workforce that was composed of em-
ployees of the responding plants.

2 Data from plants that supplied corporate responses are excluded
(see text).

November-December 1983, Vol. 98, No. 6 599



designated physician or clinic. Of these 495, 14
(2.8 percent) had full-time physicians. However,
only 35 (7 percent) indicated that their part-time
physicians visited the plants regularly, and a further
32 (6 percent) indicated that these physicians visited
occasionally or irregularly.
The number of plants reporting that they had no

arrangements for medical or nursing services, 108
of the 717 responding plants, is disquieting. Thirty-
nine plants indicated an absence even of employees
trained in first aid. Of the 39, more than half were

in SIC category 23-apparel (12 plants) and in SIC
category 24-lumber (8 plants).
The chart shows the percentages of plants with

professional staff available onsite or offsite and the
percentages with employees who have had first aid
training in relation to the number of workers em-
ployed in each SIC category. (The health personnel
categories are, again, exclusive.) When the data are
displayed in this way, it is apparent that some med-
ical or nursing services are actually available to
nearly 93 percent of the workforce at the plants re-

Table 2. Distribution of responding plants with one or more types of occupational health care personnel, by level of that
personnel and size of workforce

50-99 100-259 250-499 500-999 1,000 or more
employees ' employees employees employees employees Total

Level of occupational health Num- Per- Num- Per- Num- Per- Num- Per- Num- Per- Num- Per-
care personnel ber cent ber cent ber cent ber cent ber cent ber cent

Full-time physician ...... ...... 0 0.0 1 0.5 1 0.8 1 1.2 11 33.3 14 2.2
Part-time physician:

Regular site visits ..... ...... 0 .0 6 2.9 4 3.2 16 19.8 9 27.3 35 5.6
On call ............ ........ 2 1.1 7 3.3 15 12.1 4 4.9 4 12.1 32 5.1
In office with nurse on site ... 6 3.4 25 12.0 36 29.0 33 40.7 4 12.1 104 16.6
In office .......... ......... 111 62.0 134 64.1 49 39.5 15 18.5 1 3.0 310 49.5

Nurse only on site ...... ....... 4 2.2 1 .5 7 5.6 8 9.9 4 12.1 24 3.8
First-aid trained employees only . 30 16.8 25 12.0 9 7.3 4 4.9 0 .0 68 10.9
No health care personnel ...... 26 14.5 10 4.8 3 2.4 0 .0 0 .0 39 6.2

Total ......... ......... 179 100.0 209 100.1 124 99.9 81 99.9 33 99.9 626 99.9

'The study was based on plants with 50 or more employees. NOTE: Data from plants that supplied corporate responses are ex-
cluded. Percentages may not add to 100.0 because of rounding.

Availability of health care personnel and services in plants with 50 or more employees, by SIC group and type of health
care personnel
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sponding, but that deficiencies still appear in both the
lumber and apparel categories and also in the con-
crete category (SIC 32).

Services. Less than 5 percent of the respondents
indicated they had difficulties in complying with
OSHA health and safety standards or in arranging
for treatment of injuries under Workers' Compensa-
tion. This result may provide support to the claim
that adequate basic occupational health care is avail-
able. The frequency of use of audiometry, chest
X-rays, and pulmonary testing appeared to be ap-
propriate in terms of the known hazards peculiar to
the various industries surveyed and the require-
ments mandated under OSHA regulations.
We reviewed the availability of what we defined

as the secondary level of occupational health service
on the basis of responses to questions about the use
of preemployment physical examinations, examina-
tions upon return to work after disability, and health-
screening programs (such as for hypertension). The
levels of response are shown in table 3 by SIC group
in terms of the percentage of workers in the respond-
ing plants where these services were offered.

Preemployment physical examinations (considered
desirable to help ensure correct job placement) and
return-to-work examinations (often used by manage-
ment to monitor absenteeism) primarily benefit
management, whereas health screening may have a
more direct value to the individual worker. All of
these services, however, if used intelligently, have a
reasonable probability of being cost-beneficial to
industry (1). Although there is a graded difference
in the availability of these three services across all

industry, the infrequent provision of any of these
services by the apparel groups and the relatively fre-
quent provision of all three by the paper, petro, and
textile groups stands out. Overall, continuing health
screening services, albeit of an unspecified type,
were provided to 50 percent of the workforce in the
responding plants.
We considered the provision of health promotion-

preventive medicine programs to be the third level
of occupational health services. Although such pro-
grams are currently receiving much publicity, their
benefits for management remain largely unproved.
In the survey, questions were asked about five pro-
grams that fall under this rubric-alcohol and drug
abuse, smoking cessation, diet counseling, stress
counseling, and physical fitness. It is apparent from
table 4 that such programs have as yet found little
acceptance in South Carolina, even in the larger
industries. Alcohol control programs are the most
widely available type of health-promotion programs,

Table 3. Percentage of employees in responding plants who had specified occupational health
percentage of the responding plants providing them, by SIC group

services available and

Preemployment Return-to-work Health screening
examinations examinations programs

SIC (Standard Industrial Code) group Employees Plants Employees Plants Employees Plants

24 LUMBER ............................... .44 53 37 32 15 7
20 FOOD 5................................. 56 62 51 34 20 9
32 CONCRETE ............................ .90 73 49 31 23 8
30 RUBBER ............................... .83 70 63 57 30 19

33-34 METAL ................................ .80 79 45 43 30 16
23 APPAREL ............... ...... 11 11 23 21 8 7

35-36 MECHAN .............................. .87 82 45 36 24 26
26 PAPER ................ . 95 93 79 64 65 33

28-29 PETRO ................................ .99 90 50 51 85 43
22 TEXTILE ............................... .92 86 74 65 75 57

MISC .................................. .51 59 31 28 25 17

Total ............................ .81 71 55 44 50 29

For turther explanation ot these groups, see table 1.
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being available to 38 percent of State workers over-
all, and have proved cost-beneficial (1). Other health-
promotion type programs are seldom available to
employees except those in the paper and petro
groups.

Discussion and Conclusion

To draw strong conclusions from the data derived
from this sort of survey would be dangerous. Com-
ments that respondents added to the questionnaires
indicated that local conditions, such as geographic
location in relation to hospitals, clinics, and physi-
cians and the socioeconomic structure of the work-
force, played a part in determining what services
company management would decide to institute and
how they would be organized. The data seem to
indicate that in South Carolina, occupational med-
ical services are adequate for basic compliance with
the Occupational Safety and Health Act and for the
treatment of injured workers. The finding that only
a small proportion of plant physicians ever visited

the worksite is a matter of concern, however, as it
suggests that plant physicians may be unfamiliar with
local occupational hazards. Occupational health ser-
vices were somewhat more modestly developed at
what we consider the secondary level-the provision
of extra services that might be of cost-benefit to
management as well as of value to the worker. The
use of health promotion programs (the tertiary level
of services), with the exception of alcohol control
programs, was extremely limited.
We found variations both in the level and the type

of occupational health services that were provided
by industry that were apparently not solely depen-
dent on the plant-size categorization chosen for our
analysis. However, as mentioned before, the SIC
groups that we used had skewed or bimodal distribu-
tions of size (number of employees per plant) within
industries. Such distributions made the ordering that
we used to compensate for size variation only an
approximation, and this approximation would be
even less valid if only a small proportion of the
plants in a group were involved.

Other factors related to variations in the services
provided also must be considered. One might suspect
that larger corporations with many plants located
across the nation would tend to set national stan-
dards for all their plants. The plants of a corporation
in one State may have been influenced to provide
services by union pressures on the corporation's
plants in other States. The size of individual plants
and the factor of economies of scale may also be
involved. The paper, petro, and mechan groups have
relatively larger workforces than the lumber, food,
or apparel groups. This greater size may have been

Table 4. Percentage of employees in responding plants who had specified health promotion programs available and per-
centage of the responding plants providing them, by SIC group

SIC (Standard Industrial
Code) group I

Alcohol Fitness Smoking Diet Stress

Employees Plants Employees Plants Employees Plants Employees Plants Employees Plants

24 LUMBER ........... 11 11 4 2 0 0 4 2 4 4
20 FOOD ............. 19 6 5 6 19 6 19 6 17 3
32 CONCRETE ........ 44 16 1 4 1 4 3 8 0 0
30 RUBBER ........... 25 16 16 8 3 3 6 5 13 11

33-34 METAL ............ 26 10 11 8 8 3 9 5 13 6
23 APPAREL .. 6 4 0 0 0 0 3 3 5 3

35-36 MECHAN.13 16 12 16 2 3 11 10 10 10
26 PAPER ..58 41 34 22 25 11 25 7 34 22

28-29 PETRO.74 35 51 16 43 16 46 14 49 14
22 TEXTILE .. 53 37 3 2 10 11 8 9 14 19

MISC .15 11 12 11 17 13 10 6 15 8

Total.38 21 13 8 12 7 14 7 17 11

For further explanation of these groups, see table 1.
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at least partly responsible for the higher levels of
health promotion services that table 4 shows that
the paper, petro, and mechan groups provided.

Predominance of employees of one sex, the socio-
economic levels of the workforce, or management's
response to mandatory pressure might also have
contributed to variations in the extent and type of
occupational health services provided.

Within the limitations of a cross-sectional survey,
we were able to observe that medical services, at
least up to mandated minimums, are probably avail-
able to most of the workforce in South Carolina. This
type of survey does not permit conclusions as to the
degree to which these services were established in
response to regulatory pressures. The survey indi-
cated that industrial management in South Carolina
was not yet taking full advantage of the possible cost-
benefits to be derived from offering the secondary
level of occupational health services. Also, the na-
tional vogue for health promotion and physical
fitness was not reflected in the services provided to
workers in the State through their employment.
The type of study we conducted permitted obser-

vation of interindustry differences in both the level
and the type of services, but the reasons for these
differences must remain speculative. It is difficult to
determine how relevant the findings are to other
States. South Carolina is an OSHA Agreement State,
but whether this has caused services to develop
differently than in non-OSHA Agreement States is

not clear. A large proportion of the plants surveyed
are subsidaries of, or have relationships with, na-
tional corporations that have plants in many States,
and these relationships may have reduced the influ-
ence of purely regional factors. It is of interest that
Fielding (7) found levels of health promotion ac-
tivity in California industry similar to those we ob-
served.
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SYNOPSIS ...............................

Shortly after the March 28, 1979, accident at the
Three Mile Island (TMI) nuclear plant outside Har-
risburg, Pa., the Pennsylvania Department of Health,
in conjunction with the Centers for Disease Control
and the U.S. Bureau of the Census, conducted a
census of the 35,930 persons residing within 5 miles
of the plant. With the help of 150 enumerators,
demographic and health-related information was
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