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After passage of the Occupational Safety and Health
Act (OSHAct) in 1970, the field of occupational
health and safety continues to grow. In the United
States, more experts are involved in the process of
maintaining a safe and healthy workplace. Among
them are physicians, nurses, safety professionals,
and industrial hygienists. These professionals are
collectively involved and work as a team. Today
these professionals receive more training in occupa-
tional health than ever before.

Today, workers are more aware of the types of
exposures they encounter in the workplace, and
management better recognizes the need for employ-
ing trained personnel to maintain a safe and healthy
work environment. However more needs to be done,
particularly, in small businesses, which comprise
more than 99% of the total U.S. work force (CBP,
1999). Many of these businesses cannot afford to
hire trained occupational health and safety personnel
on a full-time basis. Their only recourse may be to
use these professional services on a contractual or
shared basis with other small businesses.

According to the 1999 County Business Patterns
of the U.S. Bureau of the Census, a total of
6,894,869 establishments employed 105,299,123
employees. Of these, approximately 6,877,784
(99.75%) employed fewer than 500 employees;
another 10,903 (0.16%) establishments employed
500-999 employees, and 6,182 (0.09%) employed
more than 1,000 employees (CBP, 1999). The per-
cent distribution of establishments and employment
by four employment-size classes are prescnted in
Table 1-A.
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Table 1-A. Percent Distribution of Employment In
Four Employment-Sized Classes—1997, County
Business Patterns, October 1999.

A. BY ESTABLISHMENTS

Employment No. of Percent
Size Class Establishments Total
<100 6,734,738 97.68
100499 143,046 2.07
500-999 10,903 0.16
1,000 or more 6,182 0.09
TOTAL 6,894,869 100.00

B. BYEMPLOYMENT

Employment No. of Percent
Size Class Employees Total
<100 57,513,655 54.62
100499 26,993,124 25.63
500-999 7,422,258 7.05
1,000 ormore 13,370,086 12.70
TOTAL 105,299,123 100.00

Source: County Business Patterns, September 1999

Even with the progress made in using skilled
professionals to identify and control occupational
risks, occupational diseases and injuries continue
to occur in the workplace. The latest detailed sta-
tistics on injuries and illnesses in the workplace are
available from the Bureau of Labor Statistics
(BLS), U.S. Department of Labor. The number of
nonfatal occupational illnesses and injuries
reported in the private sector in 1997 was 6.15 mil-
lion. This was down from 6.2 million reported in
1996. Of the 6.15 million cases, about 1.92 million
cases (31.2%) were from the Manufacturing indus-
try. Wholesale & Retail Trade, and Services indus-
tries each accounted for about 23%-25% of total
cases (BLS, 1998a). According to a recent report
by the National Safety Council, the estimated num-
ber of occupational injury deaths (including homi-
cide and suicide) for 1997 for all industries was
6,218, slightly higher than the 6,202 noted in the
previous year (NSC, 1999).

For 1998, the National Safety Council estimated
that 5,100 unintentional injury deaths (not includ-
ing homicides and suicides) were attributed to
injuries on the job versus 37,600 deaths off the job.
The latter include motor-vehicle, public nonmotor-
vehicle, and home deaths (NSC, 1999). Of the total
9.5 million disabling injuries in 1998, 3.8 million
were occupationally related. Production time lost
due to off-the-job injuries were approximately 140
million days in 1998 compared with 80 million
days lost by workers injured on-the-job (NSC,
1999).

A part of the employer’s burden of occupational
deaths, illnesses, and injuries is the cost for work-
ers’ compensation claims. The National Safety
Council estimated that the total costs of occupa-
tional deaths and injuries in 1998 were $125.1 bil-
lion, down from $127.7 billion for 1997. Total costs
for 1998 included wage and productivity losses of
$62.9 billion, medical costs of $19.9 billion, and
administrative expenses of $25.6 billion. There
were other losses ($12.0 billion) that included
monetary value of time lost by workers other than
those with disabling injuries, damages to motor
vehicles, and fire losses (NSC, 1999).

The costs for workers’ compensation claims are
even more critical for small businesses. For them to
remain financially competitive, they often have to
reduce costs, particularly for health care and work-
ers’ compensation claims.

1970 WILLIAMS-STEIGER
OCCUPATIONAL SAFETY

AND HE/ TH ACT

The Williams-Steiger Occupational Safety and
Health Act (OSHAct) passed in 1970 (Figure 1-1). Its
passage followed the recognition of work-related ill-
nesses and injuries by the unions and by industries.
The Occupational Safety and Health Administration
(OSHA) in the Department of Labor was created to
administer this act. According to this act,

...the OSHA Administrator shall, among
other purposes, promulgate and revise
occupational safety and health standards;
encourage employers and employees in
their effort to reduce the number of occu-
pational safety and health hazards; pro-
vide for vresearch in the field of
occupational health; provide medical cri-
teria which will ensure that no employee
will suffer diminished health; and provide
for training programs to increase the num-
ber and competence of personnel engaged
in the field of occupational safety and
health.

The National Institute for Occupational Safety
and Health (NIOSH) also was created by this act
“to assure so far as possible every man and woman
in the nation safe and healthful working condi-
tions.” NIOSH was placed in the Department of
Health, Education, and Welfare, now renamed the
Department of Health and Human Services.
NIOSH conducts research for OSHA and providzs



CHAPTER 1: GROWTH OF (UCCUPATIONAL HEALTH

L s P Public Law 91-596
bw; 91st Congress, S, 2193
“December 29, 1970

To amsure pafe and healthful working conditions for working men and women;
by authorizing enforcement of the standards developed under the Act; by
assisting and encouraging the Btates in their efforts to assure aafe and health.
ful working conditions ; by providing for research, {nformation, education, and
trainiog in the field of occupational safety and bealth; and for otber purposes.

gn et N

Be it enacted by the Senate and House of Representatives of ths
United States of America in Congress assembled, That this Act may !

De cited as the “Occupational Safety and Health Act of 19707, Dooupa't oral
P Y :
afety ‘and
CONQRESSIONAL FINDINGS AND PURPOSE Honlth Mot of
I870, 3

Sec. (22 The Congress finds that personal injuries and illnesses aris-
EE out of work situations impcse a substantial burden upon, and are 4
indrance to. interstate commerce in terms of 1 i

S ndct

To assure safe and healthful working conditions for working men and women
by avthorizing enforcement of the standards developed under the Act; by
assisting and encouraging the SBtates in their efforts to assure aafe and health-
ful working conditions; by providing for research, {nformation, education, and
training in the fleld of occupational safety and health; and for other purposes.

Be it enacted by the Senate and House of Representatives of the
l/nited States of America in Congress assembled, That this Act may
be cited as the “Occupational Safety and Health Act of 1970",

{

gy Huuluul..xng CITE mluluvul Xa
occupational safety and health standards applicable to businesses
affecting interstate commerce, and by creating an Occupational
Safety and Health Review Commission for carrying out adjudi-
catory functions under the Act;

(4) by building upon advances already made through emplnyer
and employee initiative for providing safe and health%ul working
conditions;

(5) by providing for research in the field of occupational
safety and health, including the psychological factors involved,
and by develosin innovative methods, techniques, and
approaches for dealing with occupational safety and health
problems;

(6) by exploring ways to discover latent diseases, establishing
causal connections between diseases and work in environmental
conditions, and conducting other research relating to health prob-
lems, in recognition of the fact that occupationnl health standards
present problems often different from those involved in occupa-
tional safety;

) bg providing medical criteria which will assure insofar as
practicable that no employee will suffer diminished health, func-
tional capacity, or life expectancy as a result of his work

experience;

})g) by providing for training programs to incresse the num-
ber and competence of personnel engaged in the field of occupa-
tional safety and health;

Figure 1-1. The OSHAct passed in 1970 after work-related illnesses and injuries were
widely recognized by industries and unions.
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“criteria for recommended standards for chemicals
and mixtures of chemicals.” NIOSH also provides
information to the public on eccupational topics via
an 800-telephone number (800/35-NIOSH or
800/356-4674). They have a fax-on-demand serv-
ice at 888/232-3299 and their web site address is
http://www.cdc.gov/niosh. According to Part 85a of
the act, NIOSH conducts health hazard evaluations
in industries upon request by an employer,
employee representatives, or by a union representa-
tive. NIOSH experts suggest innovative ways to
control the particular substance (chemical or phys-
ical) from causing illness or injury to employees in
the workplace.

Safety and Health Standards

Passage of the 1970 OSHACct resulted in promulga-
tion of various safety and health standards (Figure
1-2). Throughout the years some regulations have
been contested by specific industries; and the
Circuit Court of Appeals decides the outcome of
the appeal. In some instances, only a section of the
regulation has been vacated. One example was the
updating by OSHA of Subpart Z—Toxic and
Hazardous Substances, specifically, Table Z-1,
which provides permissible exposure limits (PELs)
for various chemicals designated in the regulations
as “Limits for Air Contaminants.”

OSHA published a revised Table Z-1 in the July
[, 1989, issue of Code of Federal Regulations
(CFR, 1989). The PELs that were originally prom-
ulgated by OSHA for the substances known to be
hazardous were updated; the original limits were
designated “transitional” and the updated limits
were termed “final rule limits.” Upon contest by the
industries in the Court of Appeals, the “final rule
limits” were vacated by the Court and the “transi-
tional limits” were maintained as the current
Permissible Exposure Limits (PELSs).

In addition to promulgating standards, OSHA is
authorized by the act to conduct inspections at
worksites and to issue citations and civil penalties
to enforce the standard. The act also allows states
to have even more stringent standards than those of
the national standard and to administer their own
safety and health standards. States are not required
to submit to the federal OSHA program, provided
they establish and administer their own occupa-
tional safety and health standards, which are at
least in as stringent as those of the federal program.

Section 8c of the OSHAct requires that employ-
ers maintain a record of work-related illnesses and

injuries in the OSHA 200 Log. A copy of the

OSHA 200 log (Figure 1-3) should be made avail-

able to employees, former employees, or their rep-

resentatives, upon request. This record is to be
posted in the workplace in February for a month.

The employees are also responsible under Section

2(b) of the act by being encouraged (1) to reduce

the number of occupational safety and health haz-

ards in their place of employment and (2) to
achieve safe and healthful working conditions

(OSHAct, 1970 and 1991 {revised]).

In 1981, the U.S. Congress mandated that
OSHA would not inspect businesses with less than
10 employees unless (1) a fatality occurred or (2)
there was an employee complaint. Businesses with
less than 10 employees are also exempt from
OSHA record-keeping requirements.

In many facilities, employers and staff are not
aware of the chemical or physical hazards that may
be present; or what occupational diseases can occur
as a result of overexposure to these hazards. Some
reasons for this include the following:

m Today there are so many trade-name products
used in the workplace.

m Manufacturers’ product information may not
provide toxicity data on all the chemicals used
in a facility. This makes it difficult to know
what chemicals to sample there.

OSHA addressed this problem via the Hazard

Communication Standard (29 CFR 1910.1200) for

all manufacturing industries in the private sector,

effective Nov. 25, 1985 (OSHA, 1985, 1987). This
standard requires all manufacturers to evaluate the
hazards of chemicals they use and produce.

The standard requires all facilities that use and
produce chemicals to maintain a Material Safeiy
Data Sheet (MSDS) for each chemical they use and
produce. This information enables those who either
use chemicals or formulate other chemicals from
these chemicals to be aware of the toxicity of these
chemicals. All facility employees must be informed
about the toxicity of the chemicals being handled in
their day-to-day work.

The Hazard Communication Standard requires
the industries that use or produce chemicals to
accomplish the following:

Have a complete knowledge of the toxicity of

these chemicals.

m Label the chemicals appropriately.

m Prepare a MSDS for each of the chemicals used
in the workplace and place each in specific
locations accessible to the employees.
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Bureau of Labor Statistics
Log and Summary of Occupational
Injuries and linesses

NOTE: This form Is raquired by Public Law 31-896 and must be kept RECORDABLE CASES: You are required to recard information sbout every occupe
in the establishment for Jy-n Faiture to maintain snd post tional death, every nonfatal occupationsl lHiness; snd those nonfstal o:cunlhonu In
con result in the iem of and of t Juries which involve one or more of the foll g loss of fousnen, i
{See pasting requirements on the other tide of form.) of work or motion, trangter to snather job, or madicsl traatmant l{ather than hul a-d)
(See definitiont on the other side of form.)
Cess ot |[Dete ot Empioyes’s Name Occupation Depertment Description of Injury or fltness

File Infury o¢
Number |Onent of

Hnem
Enters |Enter Enter lirst name or inktlal, Enter regular Job title, not Enter departmant [n which | Enter s brisf dascription of the Injury or ifiness
nondupii- | Mo, /dey. middle inftial, last neme, activity smoloyee wat pur . the employee |8 reguisry snd indicate the pert or parts af body affectad.
cating farming when Injured or at employed or 8 description
rumber onsat of llines. In the sbsence | o4 namgl workplace to
which of a tarmel title, anter ¢ brioll which employede is sesigned,
:\nl:" . description of the employes's wvan though temporarily
scllitats dutles. working In snother depert-
eom mant st the time of Injury
persans
with or lliness.
wpple-
ol Typical entries for this column might be

records. Amputation of 13t joint right forefinger,
Strain of lower back: Contact dermatitis
on both hands. Electrocution—body

(A} [{:]] i D) (E) {F)

TO'CALS unﬂmcﬂem memr
L el af h:rm.)

Figure 1-3 (continued)

QSHA No. 200 U 5.GPFO:1890-282-256/15418

Figure 1-3. The OSHA 200 Log contains a record of work-related ilinesses and injuries.

nation in terms of lost production, wage loss, correct occupational safety and health hazards

medical expenses, compensation payments, and and thus require better training.

employee disability. 3. Enforcement of occupational safety and health
2. Employers and employees are not sufficiently hazards has not been adequate to bring about

involved in working together to identify and timely abatement of hazardous conditions or to
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e U.S. Department of Labor

T For Calendar Year 19 Page _of -
'Ic,,m»' Name Form Approved
Latablsrmenl Name 0.M.8. No 12200020
t 1) e .
See OMB Disclosure
Eateiroment Audress . Statement on reverse.
Imm o1 and Cufcoms af INJURY ¥p4, Extent of, snd Outeoms of ILLNESS
Ihuln‘-« Noatsist Injunes [Type of llinew Fatallties Nenf Hinosess
l Huer inuries With Lost Worbdays Injurtes CHECK Only One Column for Each liness [ llinen [1/inesess With Lom Warkdeys llineaes
shated Without Loft | {See otter 1/cke of form for terminations Related Withowt Lost
Workdsys 30 permanent trensten) Workdayy
Enter DATE Entcra  |Enter e Enter mum- |Enter numme [Enter 8 CHECK Enter DATE [Entera [Entern ‘{Enter num- {Enter num- |Enter 9 CHECK
 death EHiCK [CHECK f  |[ber of ber of if ng entry wee . of death. [CHECK |CHECK it |ber of ber of It Ao entry wat
twury linjuryin  [DAYSawsy [DAYSof  Jmeds In cot s LK I Hinews [)iinges in-  |DAYS swey [DAYE of  [mads Incor
| Pvole3 |ogives days [from work. [metricted  |umne 1 or 2 e i S g 3 5 0voives |\oives days {from work. |rptricreg  {9mne 8 ofd.
| o away from work activ Jbut the Injury | b5 E Bile a H ?'na:‘m vty from work scthe
Lo, or [wort. iy, isncorsle | 3 gk ] i l eare, or [work. o
| Faye of e dallned Ry s Iy doys of
besscte Yoove, iglEelEelEs i ¥:= witrictad
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et ity K Xl sctivi
e £ 5th 19 g! l:-; £ Q‘E RI1EE nrbog_
n (W] ) 5 16) {7 1.1] (1] {10} uny (§F1) 3y
fob jim} |iel  {td} Jte) i} ip)

\)?‘" | %%J

e e _T e et e e e e e e b e e L Ay —

Corntcation 13 Annusl Summary Totsh By Tuate Oate
g OSHA No X POST ONLY THIS PORTION OF THE LAST PAGE NO LATER THAN FEBRUARY 1.

deter violations of occupational safety and the 1970 OSHAct did not adequately address the

he'alth hazards. safety and health hazards of construction work

4, Ml!liOﬂS of employees exposed to serious occu- (OSHRA, 1994).

pational safety and health hazards were Most of the titles discussed in the Reform Act
excludeq from the full coverage under the of 1994 deal with OSHA; however, Title IX high-
Occupational Safety and Health Act of 1970. lights NIOSH research in occupational safety and
5. The lack of accurate data and information has health. Some of the main requirements of this
}n}pe.ded efforts to prevent work-related deaths, title for NIOSH are health hazard evaluations,
; ;n4urles, an'd illnesse§. . safety research, contractor rights, a national sur-
- Injury and illness statistics from the Construction veillance program, and training, all of which have

industry showed that current regulations under been conducted since its inception. Title XII dis-






w Incidence rates represent the number of injuries
and /or illnesses per 100 full-time workers and
are calculated as:

(N/EH) x 200,000
where:
N = number of injuries and/or illnesses
EH = total hours worked by all employees
during the calendar year
200,000 = base for 100 full-time equivalent
workers (working 40 hours per week, 50
weeks per year).
The National Safety Council has its own defini-
tion of injury:
A disabling injury is defined as one that results
in death, some degree of impairment, or renders
the injured person unable to perform his or her
regular duties or activities for a full day beyond
the day of injury. This definition applies to all
categories of incidents—motor vehicles (mov-
ing), work, home, other, and not classified.

Occupational Deaths -

The number of fatal occupational injuries in 1996
for all industries was 6,112, down from 6,275 the
previous year, according to the BLS (Toscano &
Windau, 1998). However, the 1999 BLS report
shows an increase in fatal occupational injuries to
6,238 in 1997, but these decrease to 6,026 in 1998.
Details of these data are still pending (BLS, 1999).
The 1998 report showed that highway traffic inci-
dents and homicides continued to lead all other
events in the number of fatal work injuries in 1996,
contributing to more than one-third of the total that
occurred during the year. The 1998 report also
noted that work-related highway deaths accounted
for one-fifth of fatal work injuries though the num-
ber of fatal work injuries fell to the lowest level in
five years in 1996. Table 1-B presents the trend of
occupational injury deaths (total deaths, assaults &
violent acts, homicide, and suicide) for all indus-
tries for the years 1994 through 1998. Table 1-B
shows that there was a steady decrease in homicide
deaths—from 1,080 in 1994 to 709 homicides in
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1998. Suicide deaths, on the other hand, increased
from 214 in 1994 to 221 in 1995, decreased to 199
in 1996; but again increased to 216 and 223 in 1997
and 1998, respectively. (Toscano & Windau, 1998;
News Release, BLS, 1998b; News Release, BLS,
1999.) '

The National Safety Council adopted the BLS
Census of Fatal Occupational Injuries (CFOI) fig-
ures as the authoritative count of work-related
deaths. The CFOI counts intentional (including
homicide and suicide) as well as unintentional
work injuries. Using the CFOI data, the Council
published details of occupational injury deaths and
death rates for the years 1993-1997, including pre-
liminary data for 1998, which are presented in
Table 1-C (NSC, 1999). An increase in injury
deaths in 1997 was noted in all industries except
Trade and Services. The increased trend in injury
deaths for the Construction, Services, and
Government industries continued in 1998. The total
number of deaths for 1998 is not yet known since
the number of homicide and suicide deaths are not
yet available (NSC, 1999). A slight increase in
unintentional deaths (excluding homicide & sui-
cide) for all industries was noted, from 5,069 in
1996 to 5,148 in 1997, but decreased to 5,100 in
1998. When death rates were compared for 1996
and 1997, a slight increase in death rates were
noted for Agriculture, Manufacturing, and for
Government but decreased in all other industries as
noted in Table 1-D (NSC, 1999).

Preliminary BLS data are available for uninten-
tional injuries at work for 1998. Table 1-E presents
the National Safety Council’s estimated number of
occupational unintentional injury deaths, disabling
injuries, and death rates by industry division for
1998 (NSC, 1999). In 1998 there was a total of 5,100
unintentional deaths for all industries, with a death
rate of 3.8 per 100,000 workers, and 3.8 million dis-
abling injuries. The Mining industry employed only
618,000 workers but showed a death rate of 24.3 per
100,000 workers, the highest death rate among all
industries. The next highest death rate (22.1/100,000

gable 1-B. Fatal Occupational Injury Deaths Due to Assaults and Violent Acts for All Industries—1994-1998,
ureau of Labor Statistics U.S. Department of Labor, 1999.*

Deaths 1994 1995 1996 1997 1998

T‘/’\‘a' _ 6,632 6,275 6,112 6,238 6,026
Hssa.ul'ts and Violent Acts 1,321 1,280 1,144 1,111 . 960
sopiode 1,080 1,036 912 860 709
el-Inflicted Injury 214 221 199 216 223

Sources: (1) Toscano & Windau, 1998; News Release, BLS, Aug 4, 1999,
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Table 1-C. Occupational Injury Deaths by Industry—1993-1998. Natlonal Safety Councll, 1999.

Deaths 1993 1994 1995 1996 1997 1998
Total 6,331 6,632 6,275 6,202 6,218 —
Homicide and Suicide 1,296 1,294 1,257 1,133 1,070 —
Unintentional
All Industries 5,035 5,338 5,018 5,069 5,148 5,100
Agriculture 842 814 770 768 799 780
Mining and Quarrying 169 177 155 152 156 150
Construction 895 1,000 1,021 1,078 1,105 1,120
Manufacturing 698 734 640 663 679 660
Transportation & Public Utilities 753 819 784 923 927 920
Trade 450 492 462 454 451 450
Services 632 676 608 671 670 680
Government 528 534 529 321 339 340

Source: Injury Facts,™ formerly Accident Facts,® National Safety Council, 1999.

Table 1-D. Occupational Injury Death Rates by Industry—1993-1998, National Safety Council, 1999.

Deaths/100,000 Workers 1993 1994 1995 1996 1997 1998

Total 5.2 5.3 4.9 4.8 4.7 —
Homicide, Suicide 1.0 1.0 0.9 09 0.8 —_—

Unintentional
All Industries 4.2 4.3 4.0 4.0 3.9 3.8
Agriculture 26.0 22.8 21.56 21.3 22.5 22.1
Mining and Quarrying 25.3 26.5 24.8 26.8 24.7 243
Construction 13.3 14.4 14.3 144 14.1 13.9
Manufacturing 3.6 3.7 3.1 3.2 3.3 3.2
Transportation & Public Utilities 11.0 11.6 11.0 12.7 12.2 11.9
Trade 1.8 1.9 1.8 1.7 1.7 1.7
Services 1.6 17 1.5 1.6 1.5 1.5
Government 2.6 2.7 2.7 1.6 1.8 1.7

Source: Injury Facts,™ formerly Accident Facts,® National Safety Council, 1999.

workers) was seen in the Agriculture industry, which
had 3,450,000 workers on the payroll. Of the
132,772,000 workers in all industries, only 8,045,00
(58.4%) were in the Construction industry, with
1,120 deaths noted, yielding a death rate of 13.9 per
100,000 workers. These data again show that using
deaths alone may be erroneous since the number of
workers in some industries are fewer compared to
those in Manufacturing, Wholesale & Retail Trade,
and Services industries. Table 1-E also shows that
the Services industry had the highest number of dis-
abling injuries (900,000) compared to the Mining
industry, which had 30,000 disabling injuries. These
data show that the number of disabling injuries is
greater among industries employing larger numbers
of workers.

NIOSH monitors occupational injury deaths
using the National Traumatic Occupational Fatalities
(NTOF) surveillance system (Jenkins et al, 1993). In
the Apr 24, 1998, Morbidity and Mortality Weekly
Report (MMWR), NIOSH reported on the magnitude
of work-injury deaths for the United States from
1980 through 1994. This NIOSH report showed that

the annual total number of deaths and crude death
rates decreased from 7,405 (7.5 per 100,000 work-
ers) in 1980 to 5,406 (4.4 per 100,000 workers) in
1994. The report also identified high-risk industries
and occupations both at national and state levzls.
National death rates were calculated using denomi-
nators from employment data from the BLS" Currant
Population Survey (BLS, 1980-1985). Only dezths
of civilian workers were used for this sur-ey
(Jenkins et al, 1993). The Construction industry had
the highest number of deaths in the period
1980-1994, with 16,091 deaths (18.2%). Howe-er,
when the death rates were calculated, the Miriing
industry topped the list with 30.5 deaths per 100,070
workers, because there were fewer workers in the
mining industry than in the construction indus:ry.
(One has to be very careful in discussing dezth
rates!) The largest number of deaths occurred ameng
the occupation category Precision production/crafis/
repairers with 17,392 deaths (19.6%), but the hizh-
est death rates were seen among Transportaticn/
material movers with 23.0 deaths per 100,000 work-
ers (Jenkins et al, 1993).
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Table 1-E. Unintentional Injuries at Work by Industry—1998, National Safety Council, 1999.

‘Workers® " Change Deaths per Disabling
Industry Division (000) Deaths" from 1997 100,000 Workers® Injuries

All Industries 132,772 5,100 -1% 3.8 3,800,000
Agriculture® 3,450 780 —2% 22.1 140,000
Mining, quarrying® - 618 150 —4% 24.3 30,000
Construction 8,045 1,120 +1% 13.9 410,000
Manufacturing 20,666 660 -3% 3.2 650,000
Transportation and public utilities - 7,713 920 -1% 11.9 380,000
Trade® ' 27,087 450 —(5)% 1.7 730,000
Services® 45,575 680 +1% 1.5 900,000
Government 19,618 340 —(9)% 1.7 560,000

Source: National Safety Council estimates based on data from the Bureau of Labor Statistics, National Center for Health Statistics,

state vital statistics departments, and state industrial commissions.

* Deaths include persons of all ages. Workers and death rates include persons 16 and older.
b Agriculture includes forestry, fishing, and agricultural services. Mining includes oil and gas extraction. Trade includes wholesale
and retail trade. Services includes finance, insurance, and real estate.

¢ Less than 0.5%.

Occupational Injuries
The BLS also noted that wide variations existed in
the frequency of nonfatal workplace incidents (ill-
nesses and injuries) by industry, even for industries
that produced similar types of goods and services.
This variation may be due to the fact that different
processes, and thereby different agents, are used to
produce the same product; hence the nonfatal inci-
dents may be different in two industries producing
the same product. For example, using the Standard
Industrial Classification, SIC 243, for the industry
group Millwork, Plywood, and Structural members,
the incidence rate for illnesses and injuries was 13.6
per 100 full-time workers in 1996. At the detailed
industry level (4-digit level), the incidence rates
ranged from 5.3 in Softwood veneer and plywood
(SIC 2436) to 13.8 in Hardwood veneer and ply-
wood (SIC 2435) to 14.5 in Millwork (BLS, 1998b).
Table I-F presents the number of nonfatal occupa-
tional injuries reported by the Bureau of Labor
Statistics for 1996 and 1997. It can be seen from
Table 1-F that 78.1% of the total nonfatal injuries
(5.799.900) occurred in three industrial sectors in
1996: Manufacturing (1,668,000-28.8%), Wholesale
& Retail Trade (1,491,100-25.5%), and Services
( 10.380,80@23.8%) industries. The same three indus-
tries also accounted for 78% of the injuries in 1997
and for total cases with and without lost workdays, in
both 1996 and 1997, _
. 'Fc‘>r the surveillance of nonfatal occupational
Injuries, NIOSH uses the National Electronic Injury
Surveillance System (NEISS) developed by the
Consumer Product Safety Commission (CPSC)
(McDonald, 1994). National estimates of the magni-
tude and risk for nonfatal occupational injuries

treated in hospital emergency departments for 1996
showed that workers at highest risk were young and
male (MMWR, 1998). For the NEISS, data were col-
lected at 91 hospitals selected from a stratified prob-
ability sample of all hospitals in the United States and
its territories; NIOSH used data from 65 hospitals for
its survey. The MMWR report showed that of the 3.3
million workers treated for occupational injuries in
emergency departments in 1996, approximately
765,762 (23.2%) workers were in the age-group,
16-24 years; of these, 544,374 (71.1%) were men.
Hands and fingers were the anatomic sites sustaining
the most injuries, accounting for 30% of total injuries
treated in emergency hospitals (MMWR, 1998).

In addition to the NEISS data, other data systems
provide occupational morbidity surveillance systems,
e.g., the 1988 National Health Interview Occupational
Health Supplement, the 1996 National Hospital
Ambulatory Medical Care Survey (NHAMCS), and
the Annual Survey of Occupational Injuries and
Illnesses maintained by the Bureau of Labor
Statistics. Each data system has its drawbacks and one
must be careful while discussing or comparing mor-
bidity data using the various sources. For example, the
NHAMCS system lacks industrial and occupational
data though it provides comparisons between work-
related and other injuries treated in the hospitals. The
BLS system excludes self-employed people and
farms with fewer than 11 employees; thus age-spe-
cific injury rates cannot be calculated from this sur-
vey. The NEISS system, on the other hand, is a
continuous, ongoing surveillance system that includes
industrial and occupational data and thus readily pro-
vides a mechanism for follow-up telephone inter-
views with injured workers (McDonald, 1994).



OcCUPATIONAL HeALTH & SAFETY, 3RD EDITION

Table 1-F. Number of Nonfatal Occupational Injurles* by Industry and Lost Workday Cases——1 996 and 1997,
Bureau of Labor Statistics, U.S. Department of Labor, 1998.

Lost Workday Cases
With Days Away Cases Without

Total Cases Total from Work Lost Workdays

Industry 1996 1997 1996 1997 1996 1997 1996 1997
Private Industry 5,799.9 5,715.8 2,646.3 2,682.6 1,785.8 1,7465 3,153.6 3,033.2
Agricultural, Forestry & Fishing 108.4 106.9 49.0 53.8 37.0 39.0 59.4 53.1
Mining 32.4 35.1 19.5 22.6 147 17.7 12.9 12.5
Construction 476.1 4856 2168 2274 179.1 187.1 259.3 258.3
Transportation & Public Utilities 494.6 4771 293.0 2813 2173 2133 2016 1958
Manufacturing 1,668.0 1,662.1 782.9 7854 4195 4054 905.1 876.1
Wholesale & Retail Trade 1,491.1 1,480.1 637.8 657.6 4523 439.4 853.3 8225
Finance, Insurance, & Real Estate 128.5 124.6 49.5 47.6 38.0 37.8 79.0 77.0
Services 1,380.8 1,3442 - 597.8 ©606.9 4281 406.8 783.0 737.2

Source: News Releass, BLS, Aug 12, 1998.
* = in thousands

Occupational llinesses

Information on occupational illnesses is far less
quantitative than that for occupational injuries, for
the following reasons:

1. Illnesses related to work exposures may not
have been diagnosed as being work-related.

In chronic exposure of workers, the recording
of such exposures may not have been included
in the BLS Annual Survey estimates. Then
‘these may have underestimated the magnitude
of the occupational disease problem.

Similar to definitions provided by BLS for the
recording of occupational injuries, specific defini-
tions for some categories of occupational disease
and disorder are used to classify recordable ill-
nesses along with a few examples (BLS, 1986):
Dust diseases of the lungs (pneumoconioses).
Examples: silicosis, asbestosis, and other
asbestos-related diseases; coal worker’s pneu-
moconiosis; byssinosis; siderosis; and other
pneumoconioses.

Occupational skin diseases or disorders.
Examples: contact dermatitis, eczema or rash
caused by primary irritants and sensitizers or
poisonous plants; oil acne; chrome ulcers;
chemical burns or inflammations.

Respiratory conditions due to toxic agents.
Examples: pneumonitis; pharyngitis; rhinitis or
acute congestion due to chemicals, dusts, gases,
or fumes; farmer’s lung.

Poisoning (systemic effects). Examples: poison-
ing by lead, mercury, cadmium, arsenic, or
other metals; poisoning by carbon monoxide,
hydrogen sulfide, or other gases; poisoning by
benzene, carbon tetrachloride, or other organic
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solvents; poisoning by insecticide sprays such
as parathion, lead arsenate; poisoning by other
chemicals such as formaldehyde, plastics, and
resins.

Disorders due to physical agents. Examples:
heatstroke, sunstroke, heat exhaustion, and
other effects of environmental heat; freezing,
frostbite, and effects of ionizing radiation (iso-
topes, x-rays, radium); effects of nonionizing
radiation (welding flush, ultraviolet rays,
microwaves, sunburn).

Disorders associated with repeated trauma.
Examples: noise-induced hearing loss; synovi-
tis, tenosynovitis, and bursitis; Raynaud’s phe-
nomenon; and other conditions due to repeated
motion, vibration, or pressure, such as carpal
tunnel syndrome,

All other occupational illnesses. Examples:
anthrax, brucellosis; infectious hepatitis; malig-
nant and benign tumors; histoplasmosis; coc-
cidiomycosis.

According to the National Safety Council, in
1997 the number of occupational illnesses recog-
nized or diagnosed in the private sector was
429,800, down from 493,000 noted in 1996. Of thz
429,800 cases, about 259,300 cases (60.3%) were
noted in the Manufacturing industries. Wholesalz
& Retail Trade accounted for 43,800 cases
(10.2%); and the Services industries for 75,200
cases (17.5%) of total cases (NSC, 1999).

In 1996, the number of occupational illnesses
recognized or diagnosed in the private sector was
439,900; of these, 264,900 (60.3%) were in the
Manufacturing industries (NSC, 1998). Abou:
281,100 (64%) illnesses reported in 1996 belonged



to the repeated trauma disorders category and
203,000 (72.2%) of them were noted in the
Manufacturing industries (NSC, 1998).

Table 1-G presents the number of occupational
illnesses published by BLS for 1997. A total of
429,800 cases were reported for all industries com-
bined. As mentioned earlier, the Manufacturing
industry reported 259,300 (60.3%) cases; the
Services industry accounted for 75,200 (17.5%)
cases; and the Wholesale & Retail Trade industry
showed 43,800 (10.2%) cases. Total lost workday
cases in the Manufacturing industry accounted for
63.5% of all cases (116,600 of 183,600); the total
lost workday cases for Services industry was
24,100 (13.1%); and 21,300 (11.6%) for Wholesale
& Retail Trade industry. Again, as noted in the
occupational injury statistics, 400 of the 600 nonfa-
tal occupational illnesses in the Mining industry
were due to lost workdays, and another 600 cases
without lost workdays. Table 1-G also shows that
the Manufacturing industry topped the list with
198,600 (71.9%) of the 276,000 cases in private
industry for disorders associated with repeated
trauma. Detailed statistics within each industry are
available from BLS Survey of the Occupational
Injuries and llinesses for 1996 (BLS, 1998a).

Incidence Rates of Disease or Injury

Incidence rates of disease or injury are sometimes
used rather than actual numbers; for example, the
total number of illnesses may not put the industry in
the top 10 high-risk industries, but if we look at the
rate of illness or the rate of injury, it may be high. A
good example is that of the Shipping industry where
the rate of injuries may be higher than that found in
the Manufacturing industry though the number of
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workers in the former may be one-tenth that in the
latter industry. Similarly, the incidence rate in the
Mining industry may be quite high compared to the
Manufacturing industry though the Mining industry
has only 3% of workers compared to those in the
Manufacturing industry. Therefore, when summariz-
ing such data it may be better to use both actual
numbers and rates when making comparisons.

The incidence rate can be determined either in
terms of number of injuries and illnesses or in
terms of lost workdays. When discussed as the
number of injuries and illnesses, the incidence rate
is defined as the number of injuries and illnesses
times 200,000 divided by the total hours worked by
all employees during the period covered. The
200,000 used is the base for 100 full-time equiva-
lent workers, i.e., for work conducted 40 hours per
week for 50 weeks in a year. When discussed as the
number of lost workdays, the incidence rate is
defined as the number of lost workdays multiplied
by 200,000 divided by the total hours worked by all
employees during the period covered. The 200,000
is again the base for 100 full-time equivalent work-
ers, i.e., for work conducted 40 hours per week for
50 weeks in a year.

Table 1-H presents the incidence rate of nonfatal
occupational illnesses and injuries by industry and
case type for 1997 (News Release, BLS, 1998c).
The data in Table 1-H show that the Manufacturing
industry topped the list with an incidence rate of
10.3 per 100 full-time workers followed closely by
the Construction industry, Agriculture industry, and
Transportation & Public Utilities industry with
incidence rates of 9.5, 8.4, and 8.2 per 100 full-time
workers, respectively. Table 1-H also shows that
the incidence rate for cases without loss of work-

Table 1-G. No. of Nonfatal Occupational llinesses* by Industry and Lost Workday Cases—1997, Bureau of

Labor Statistics, U.S. Department of Labor, 1999.

Lost Workday Cases

Total Cases of
Disorders

With Days Away Cases Without Associated with

Industry Total Cases Total from Work Lost Workdays Repeated Trauma
Private Industry 429.8 183.6 86.9 246.2 276.6
Agricultural, Forestry & Fishing —_— 2.0 1.5 —_— 1.4
Mining 1.2 0.5 0.4 0.3 0.5
Construction 6.9 3.4 2.7 3.5 2.0
Manufacturing 259.3 116.6 40.7 142.8 198.6
Transportation & Public Utilities 20.4 9.2 7.4 11.2 10.6
V\_/holesale & Retail Trade 43.8 21.3 12.7 22.5 23.1
Finance, Insurance, & Real Estate 174 6.6 49 - 10.8 13.1
Services 75.2 241 16.7 51.1 27.1

?ource: News Release, BLS, Aug 4, 1999.
= in thousands
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days followed the trend of total cases of injuries
and illnesses (News Release, BLS, 1998c).

Table 1-I presents the incidence rates of nonfatal
occupational injuries by Industry Division for 1997
(News Release, BLS, 1998c). Table 1-I shows that
though the Construction industry had 5.6 million
workers compared to 101.7 million workers in all
industries, the injury rate in the Construction indus-
try was the highest among all industries (9.3 per
100 full-time workers). This was followed by the
Manufacturing industry (8.9 per 100 full-time
workers), and the Transportation & Public Utilities
and Agriculture industries, each with an incidence
rate of 7.9 injuries per 100 full-time workers.
(News Release, BLS, 1998¢). This is a cause for
concern for it shows that safety conditions must be
improved in such industries. The same situation
was noted in these three industries with regard to
total lost workday cases; the total workday cases
was also high in the Mining industry with an inci-
dence rate of 3.7 injuries per 100 full-time workers.
Intensive surveys should be conducted to determine
the cause of such injuries in these industries and
intervention procedures instituted to prevent further
injury among the workers.

Workers’ Compensation

In addition to time lost to the employer and to the
worker (due to productivity and wage loss) because
of injury or illness nationwide, the true cost of
work-related deaths and injuries is much greater
than the cost of workers’ compensation insurance
alone (NSC, 1999). The total cost of workers’ com-
pensation claims in 1998 was $125.1 billion,
according to the National Safety Council estimate.
This included wage and productivity losses of

$62.9 billion, medical costs of $19.9 billion, and
administrative expenses of $25.6 billion. Other
employer costs amounting to $12 billion were also
included, such as time lost by workers other than
the injured or disabled worker, the time taken for
investigation of the injury, write-up of reports, etc.
In 1998, the cost per worker was $940, the cost per
death was $910,000, and cost per disabling injury
was $28,000 (NSC, 1999).

More small businesses are becoming aware of
the problem. This is evident from a study showing
the most effective solutions for intensive smoking
cessation programs came from partnerships among
the medical provider, employer, and employee
(patient). Results of the study showed that though
the partnerships possessed a weak knowledge base
of health care cost containment methods, they had
a strong level of confidence (85%) that lifestyle
modification programs such as smoking cessation
could help control health care costs (Lesmes,
1992).

Data published by the National Council on
Compensation Insurance (NCCI) showed that the
most costly lost-time workers’ compensation
claims for 1996 and 1997 by Part of Body were for
those involving multiple body parts. The claims
filed in 1996 and 1997 averaged nearly $21,500 per
workers’ compensation claim. Other high claims
were those that involved the head or central nerv-
ous system ($20,614), neck ($14,756), leg
($13,214), knee ($12,252), arm or shoulder
($10,726) and lower back ($10,833). The average
cost for all claims by Part of Body was $10,488
(NSC, 1999).

Regarding the Nature of Injury, the NCCI
reported that the most costly lost-time workers’

Table 1-H. Incidence Rate Per 100 Full-time Workers of Nonfatal Occupational Injuries and llinesses by
Industry and Case Type—1997, Bureau of Labor Statistics, U.S. Department of Labor, 1999.

Injuries & llinesses

Lost Workday Cases

1997
Employment With Days Away  Cases Without

Industry (000's) Total Cases Total From Work Loss of Workdays
Private Industry 101,666.5 7.1 3.3 2.1 3.8
Agriculture, Forestry, & Fishing 1,765.4 8.4 41 3.0 42
Mining 595.9 5.9 3.7 2.9 e
Construction 5,637.1 9.5 44 3.6 5.0
Manufacturing 18,656.9 10.3 4.8 2.4 5.4
Transportation & Public Utilities 6,170.8 8.2 4.8 3.7 3.4
Wholesale & Retail Trade 28,583.6 6.7 3.0 2.0 3.7
Finance, Insurance, & Real g

Estate 6,952.2 2.2 0.9 0.7 1.4
Services © 33,304.8 5.6 2.5 1.7 3.1

Source: News Releass, Bureau of Labor Statistics, Department of Labor, Dec 17, 1998.
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Table 1-1. Incidence Rate Per 100 Full-time Workers of Nonfatal Occupational Injuries by Industry Division—
1997, Bureau of Labor Statistics, U.S. Department of Labor, 1999.

1997 Annual Lost Workday Cases
Employment With Days Away  Cases Without
Industry (000's) Total Cases Total From Work Loss of Workdays
Private Industry 101,666.5 6.6 3.1 2.0 35
Agricultural, Forestry & Fishing 1,765.4 7.9 4.0 29 3.9
Mining 595.9 57 3.7 2.9  —
Construction 5,637.1 9.3 4.4 3.6 5.0
Manufacturing 18,656.9 8.9 4.2 2.2 4.7
Transportation & Public Utifities 6,170.8 7.9 4.7 3.5 3.2
Wholesale & Retail Trade 28,583.6 6.5 2.9 1.9 3.6
Finance, Insurance, & Real
Estate 6,952.2 2.0 0.8 0.6 1.2
Services 33,304.8 5.3 2.4 1.6 2.9

Source: News Release, Bureau of Labor Statistics, Depariment of Labor, Dec 17, 1998.

compensation claims were for those resulting from
amputation, averaging $23,600 per workers’ com-
pensation claim in 1996 and 1997. Other high
claims were for injuries resulting in “other trauma”
($15,995), fracture ($13,848), and carpal tunnel
syndrome ($12,611). The average cost for all
claims by Nature of Injury was $10,488 (NSC,
1999). ‘
Trends in the workers’ compensation claims by
state for 1996-1998, for the United States, and the
amount of compensation paid in 1996 are presented
in Injury Facts™, formerly Accident Facts®, pub-
lished by the National Safety Council (NSC, 1999).

OCCUPATIONAL HEALTH AND

SAFETY PROGRAMS

An effective occupational health and safety pro-

gram relies on the accessibility of occupational

health and safety practitioners, who are skilled in

the following:

recognizing occupational disease

m cvaluating the workplace for hazardous
conditions

B Instituting appropriate medical surveillance
programs.

Recognizing Occupational Disease

Recognizing occupational disease is crucial to
establishing the correct diagnosis and further
treatment of the worker, thus preventing aggrava-
ton or recurrence of the disease in the worker.
Thls does not stop with the recognition of disease
‘N one worker. If occupational disease is sus-

pected, the occupational physician should do the
fO”OWing;

m Determine whether the disease noted is
occupational.

m Determine if other workers doing the same job
and using the same materials are at risk for the
same disease.

Treat the affected worker(s).

m Adopt preventive measures to prevent recur-
rence of the disease among the remainder of
the work force.

Importance of Occupational Health and
Safety Programs

"An integrated occupational health and safety pro-

gram is vital in all workplaces. Although industrial
hygiene, safety, and environmental professionals
often are asked to evaluate a workplace, their eval-
uations will be incomplete without access to an
occupational medical professional familiar with the
workplace. For example, industrial hygienists and
safety practitioners may not be aware that an occu-
pational disease or condition has occurred as a
result of an occupational exposure, without access
to the medical information obtained during the
evaluation conducted by the occupational physician
and nurse. :

Medical Surveillance Programs

Preventive occupational medical surveillance pro-
grams are essential to maintaining a safe and
healthy workplace. They also reduce the occur-
rence of occupational diseases, occupational dis-
ease conditions, and occupational injuries. Within
the context of the Americans with Disabilities Act
(ADA), the attending physician and occupational
health nurse can perform medical evaluations on all
new workers and on those who have been reas-
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signed to new jobs. For special jobs, specific med-
ical tests may be necessary, e.g., baseline tests.

To prevent aggravation of an occupational dis-
ease, perform periodic physical examinations on all
workers. These physical examinations should
include routine urinalysis, blood tests, and specific
urine tests for chemicals known to be toxic. For
example, a worker who is exposed to trichloroeth-
ylene (TCE) should be monitored for TCE along
with its metabolites, trichloroethanol and
trichloroacetic acid in urine tests, since both the
chemical and the two metabolites are known to be
toxic. (Note that this test differs from the routine
urinalysis done in a physician’s office.) Depending
upon the half-life of the chemical in question, mon-
itor the affected worker periodically, not annually
as is normally done during physical examinations.
In the case of trichloroethylene, the half-life of the
chemical is longer than five hours; hence the
worker should be monitored at the end of the work-
week using the following media: exhaled air, urine,
and blood. Then the consequences of the worker’s
exposure throughout the week are taken into con-
sideration. Thus, an annual examination of the
worker is not appropriate, but monitoring the
worker at the appropriate time, i.e., at the end of the
workweek, is extremely important.

Occupational Heaith and

Safety Professionals

Since the passage of the OSHAct the number of
industrial hygienists and safety professionals
trained in the United States has gradually
increased. Rapid changes in technology also have
increased the demand for such professionals, yet in
the 1980s many industries understaffed in these
areas. NIOSH conducted two nationwide surveys, a
decade apart. Some results of the second survey,
the National Occupational Exposure Survey
(NOES) (1981~1983) are described herein. A strat-
ified sample of industries was statistically chosen
excluding the following industry types: mining;
certain agricultural sectors; federal, state, and local
governments; financial institutions, wholesale and
retail trade, and certain professions (NIOSH,
1988).

The NOES data was collected from a sample sur-
vey of 4,490 businesses employing nearly 1.8 mil-
lion workers, The facilities were divided into small
(8-99 employees), medium (100-499 employees),
and large (500 or more employees). From NIOSH’s
survey, 446,700 of 505,700 (88.3%) were small

facilities with an estimated 11.1M of 33.2M (33%)
employees, of whom 74.2% were men.
Approximately 73% of the total work force were in
nonadministrative jobs (73.3% in small, 75.8% in
medium, and 70.5% in large facilities).The data
from NIOSH’s National Occupational Exposure
Survey (NOES 1981-1983) showed that only
30%-35% of the industries had hired such occupa-
tional health and safety professionals or used con-
sultants in the 1980s (NIOSH, 1988).

Occupational Health and Safety Team

To achieve the safest and healthiest workplace, it is

important to use skilled professionals from various

disciplines, including physicians, nurses, safety

engineers, industrial hygienists, chemists, physi-

cists, medical technicians, ergonomists, statisti-

cians, etc. To maintain a safe and healthy

workplace, all these members should work

together, perhaps in a group designated the

Occupational Health and Safety Team. All mem-

bers of the team should be

= technically competent

» aware of the type of hazards present in the
workplace and their health consequences

m aware of the health and safety programs con-
ducted in the workplace.

Unions and management alike recognize the
need for such professionals. Increased awareness of
the benefits of such a team approach to occupa-
tional safety and health resulted in the hiring of
more occupational health professionals in indus-
tries. Unfortunately, in a small business, this may
not be possible. In this case, consultants can be
used, or one of the workers can be trained to
become aware of the health and safety factors in the
workplace. He or she, in turn, can train other work-
ers, who can help to maintain a safe and healthful
workplace. If needed expert consultants can sup-
port workplace efforts. In this way, all workers will
be protected from the hazards that occur in that
worksite.

Why is a team necessary? Can hiring only a
physician be sufficient? Not really—an occupa-
tional physician can diagnose the occupational dis-
ease and describe what may have caused it if he or
she is aware of the exposure of the worker. But
more support is needed to maintain a safe and
healthful workplace. An industrial hygienist moni-
tors the worker (personal monitoring) and the
workplace (area monitoring). A safety professional
places the appropriate controls (engineering con-



trols such as machine guards, appropriate ventila-
tion, etc.). A chemist analyzes the samples, etc., an
occupational health nurse monitors the ongoing
health status of the worker. The entire team is nec-
essary even for one occupational disease recog-
nized in the workplace.

Consider adequate ventilation. Often, a change in
the flow of air in the workplace can make a difference
for the workers, particularly when large fans are used
in a big room and the fan blows air right on their
faces or bodies. If an exhaust fan is used in such a
case, the workers will not be exposed to the air con-
taining the fumes or gases thus preventing inhalation
exposures. Noise exposure is another situation that
may require enclosure to protect workers from exces-
sive noise exposures. When large machinery is used
which causes a lot of noise, an enclosure may be nec-
cssary for the worker who watches over the machin-
cry. The worker on such machinery should wear
carplugs and see that appropriate safety shields are
placed on the machine. If a substance is known to
cause lung effects, the industrial hygienist should
cvaluate the exposure, alleviate the situation, and
conduct both personal and area monitoring of that
worksite, etc. These examples show the importance
of an integrated occupational health and safety team.

Once the disease has been found to be occupa-
tionally related, the entire team of health and safety
professionals should be involved in preventing fur-
ther disease from occurring among the work force.
The team approach includes the following members:
m industrial hygienist(s) who can determine the

causative agent by using data from the MSDS

and confirm its presence by performing indus-
trial hygiene (personal and area) monitoring of
the workplace. If necessary, the industrial
hygienist would recommend appropriate per-
sonal protective equipment (PPE)
= chemist(s) to perform the sampling and analytic
tests
@ safety practitioner(s) to determine if safety fac-
tors are involved in the causation of the disease
and if so, attempt to abate them
m physician(s) to be involved in the diagnosis,
treatment, and follow-up of the worker
occupational health nurse(s) to implement the
medical surveillance program,
diS?LTsCse(}t\};es'f:ndi‘ngs are available, the team can
© prever, t?Uir[uhanon., make the necessary changes
the rematnder Oferhdlsease from occurring among
tinued mediog] the »\{ork force, and conduct con-
surveillance of the work force.
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Working as a team, the occupational physician,
with the help of the occupational health nurse,
industrial hygienist, and safety practitioner, can
prevent occupational diseases by maintaining a
safe and healthful work environment.

Recently, new technologies, employment shifts
from manufacturing to service industries, and more
competition among similar producers are contribut- -
ing to the introduction of new substances into the
workplace. That means that the current crop of
occupational diseases can vary from those seen in
the 1970s and 1980s. Some examples of the newer
problems include the following:

m video display terminals being used in the work-
place associated with both ergonomic and
visual problems

m continued use of new chemicals to replace the
more toxic ones used earlier (some of the
newer ones without being adequately tested)

m toxic chemicals being “reintroduced” in the
form of trade-name compounds, the composi-
tion of which is rarely known to users

m exposure of workers to hazardous physical and
biological agents as well as chemical substances.
These examples suggest that the techniques used

for recognizing and preventing occupational dis-

eases have to be modified with every change made
in the process. ‘

Distinguishing an occupational disease from
other medical problems can be difficult, and depends
most importantly on a comprehensive occupational
history taken by the attending physician who knows
that occupational diseases are almost always pre-
ventable. Two NIOSH surveys (NIOSH: 1972-1974
and 1981-1983) may indicate a trend away from
full-time, on-staff occupational health professionals.
Frequently the occupational health activities are
being conducted by contract physicians. Many may
not be familiar with occupational medicine. For
those who are taking an occupational history, the fol-
lowing points should be considered:

1. current job, previous jobs, longest job held

2. type of exposures (gas, liquid, mist), name of
chemical(s) and level of exposures, if known

3. length of exposure

4. protective devices used, if any; if used appro-
priately and in working condition

5. types of control technology methods used to
minimize exposure of the workers to the incit-
ing chemical(s)

6. symptoms occurring during exposure, contin-
ued symptoms during nonworking hours, or
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symptoms experienced upon reexposure after

the weekend break
7. severity of symptoms
8. potential for nonoccupational exposures, e.g.,

hobbies, household chores, etc.

A good record-keeping system is equally impor-
tant to a comprehensive occupational history. Such
record keeping can be useful for determining or
preventing further occupational diseases, for future
litigation, or for general research.

Health and Safety Committees

In many medium-sized companies, health and safety
committees provide health and safety programs.
Depending upon the size and type of workplace,
functions of the health and safety committee range
from ascertaining health and safety hazards to com-
plete responsibility for the health and safety of the
workplace. The health and safety committee should
also maintain good incident prevention programs so
that workers will be trained and experienced to use
the safety equipment when necessary. In the case of
a small business, the owner or facility manager may
be the only one in the health and safety committee
(Hoover et al, 1989; Rovins, 1989).

STARTING AN OCCUPATIONAL

HEALTH PROGRAM

To begin an adequate occupational health program in
your facility, obtain the services of an occupational
physician or occupational health nurse, an industrial
hygienist and safety practitioner. If your facility has
limited resources, cross training can help fill in any
gaps in the team. For example, an industrial hygien-
ist could be cross-trained in safety procedures. If the
company uses more machinery than chemicals, a
safety practitioner could be hired and trained in
industrial hygiene techniques. Training courses in all
branches of occupational health and safety including
ergonomics are given by the National Safety Council
and its chapters and in 15 NIOSH-sponsored
Educational Resource Centers across the country.
Employers can benefit from this kind of training,
and with the knowledge gained in the courses will
better be able to institute appropriate occupational
safety and health programs.

Before beginning an occupational health program,
the occupational health and safety team should dis-
cuss the current conditions of the workplace and
inventory all potential chemical, physical, and bio-
logical hazards that exist in the workplace, including

raw products, intermediate products, catalysts, by-
products, final products, slag, etc. Including workers
at an open meeting to survey the kinds of products
they may be using is also a good idea. They may be
using a product, chemical, or compound that may not
be actually used during the production process, e.g.,
a special type of soap to clean the oil off their hands,
or a lotion to soothe their dry hands or a brace that
they may have brought from home for daily use,
which can cause problems. Many of these com-
pounds used are trade-name products; hence, input
from workers regarding symptoms, exposure situa-
tions, problems of any sott, e.g., drying of hands,
itching due to chemicals dripping on hands, etc., is
useful to an occupational health professional.

Medical and Industrial Hygiene Services
Whatever the size of the facility, establishing and
maintaining a safe and healthy workplace by pro-
viding medical and industrial hygiene services is
key, since the work force is the main asset to the
employer (Hoover, 1989; Rovins, 1989).

The occupational health and safety team should
assess the exposure conditions in the workplace
and take appropriate measures to improve working
conditions, e.g., exposures to hazardous chemicals
and to physical hazards; most often, exposures to
noise, excessive heat, intense cold, ergonomics, etc.
In two surveys conducted a decade apart, NIOSH
assessed the provision of medical services, indus-
trial hygiene, and safety programs in the United
States (NIOSH, 1988). Some of the medical serv-
ices, industrial hygiene, and safety programs noted
during the survey are presented in Table 1-J.

Table 1-J shows that 1 in 1,000 facilities had a
physician in charge, 2 in 1,000 had a nurse on site;
however, 25% of the facilities had emergency health
care provision, and 44% of facilities had off-site
health care. More than 47% of the facilities
recorded health information on workers, 28% of
workers had formal safety training but only 3%
monitored fumes, gases, etc. About 46% of facilities
required personal protective devices but another
22% used no personal protective devices, and 45%
of facilities maintained the OSHA 200 log.

NIOSH EDUCATION AND TRAINING
PROGRAMS o

According to the 1970 OSHAct, NIOSH was man-
dated to provide professional education either
directly, or indirectly through contracts. To accom-



plish this, NIOSH established a nationwide system
of Educational and Research Centers (ERC) and
other Training Programs Grants (TPG). These fea-
ture both full-degree and short-course professional
education programs for occupational safety and
health professions. They are currently provided by

a network of universities across the country.

NIOSH funds the ERC and TPG at each university,

and their programs are reviewed annually by

NIOSH.

In addition, internal NIOSH training and educa-
tional resources are now directed to provide ancil-
lary services not easily conducted by the ERC and
TPG facilities. One service that NIOSH provides is
the development and evaluation of prototype train-
ing and educational curricula for new targeted pop-
ulations, e.g., the formation of preservice
occupational safety and health (OSH) curricula for
vocational and technical education programs and
for small business operators and workers.

The vocational and technical occupational safety
and health ({OSH) curricula are tailored for second-
ary school teachers; and address trade-specific
OSH training (e.g., electrical safety) and cross-
cutting issues (e.g., lockout/tagout). Each curricu-
lum includes the following:

m topic-specific background information and
instructor lecture notes

m student learning activities

® an accompanying video

m pre- and post- measures, overheads, a glossary
of key terms, and a list of appropriate reference
materials.

A second training and education service being
provided by NIOSH includes the development and
evaluation of multimedia CD-ROMs and Internet-
delivered occupational safety and health courses.
Planned efforts include the following:

m translation of the secondary school occupa-
tional safety and health curricula discussed
previously

m safety training for miners

n development of research simulations for profes-
sional education

m a consortium of ERC/TPGs, an Internet degree
program to train industrial hygienists.

The third training and educational service pro-
vided by NIOSH includes the development of mod-
els and partnerships for improved occupational
safety and health training. One model is the devel-
opment of means to measure social outcomes and
impacts that result from occupational safety and
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Table 1-J. Availability of Medical Services, Industrial
Hygiene, and Safety Programs in Smaltl Business
Establishments: National Occupational Exposure
Survey (NOES), 1981-1983 (NIOSH, 1988).

Health and Safety Programs %
Facilities with physician in charge 0.1

Full-time (FT) physician 0.3

Part-time (PT) physician 0.2
Facilities with nurse on site 0.2

Registered nurse on site 9.4

Licensed practical nurse on site 6.9
Facilities with emergency health care FT 246
Facilities with emergency health care PT 8.7
Contract physician on site or on call 16
Facilities with health care on off-site location 444
Facilities with preplacement examination 21.1
Facilities that require post-illness examination 35.5
Facilities that require exit examination 0.5
Facilities that record health information on workers ~ 47.3
Facilities with regular safety inspection 48.7
Facilities with formal safety training 22.1
Workers with formal safety training 28.3
Facilities monitoring fumes, gases, etc. 37

Facilities with personal protective devices required  45.9
Facilities with personal protective devices

recommended 16.0
Facilities with no personal protective devices 22.1
Facilities with scheduled preventive maintenance

programs 62.3
Facilities that maintain OSHA Form 200 Log 452
Facilities that provide one or more screening tests 6.2
Facilities that provide blood tests 8.9
Facilities that provide urine tests 9.2

health training in the workplace. In cooperation
with the Educational Foundation for the National
Restaurant Association (EFNRA), NIOSH is assist-
ing in a nationwide study to assess injury-reduction
that occurs after occupational safety and health
training developed by EFNRA.

NIOSH is also sponsoring community-based
intervention models to increase awareness of child
labor laws, and reduce injuries to young workers.
In two California communities, in partnership with
UCLA and UC-Berkeley, and in a third partnership
with the Massachusetts Department of Health,
NIOSH is exploring intesvention effectiveness to
increase awareness througi different community-
based communication channels, e.g., the business
community, churches, schools, social and profes-
sional organizations, and parent and student
groups.

SMALL BUSINESSES
Statistics show that more than one million small
businesses were started in the United States in the
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1980s (U.S. News and World Report, 1989). In addi-
tion, small businesses, defined as. those with fewer
than 100 workers, now employ nearly 60 percent of
the work force and are expected to generate half of
all new jobs by the year 2000 (U.S. News and World
Report, 1989; Bureau of the Census, 1996).

According to NIOSH, of the approximate 6.5
million private industry establishments in the
United States, more than 6.3 million (98%) have
between | and 99 employees, and more than 5.6
million (87%) have between 1 and 19 employees.
Since many of these small business do not have
resources for occupational health and safety pro-
grams, and most of them never will be inspected by
OSHA, greater focus should be made on these
small businesses with regard to prevention activi-
ties (NIOSH, 1998). If we use the NIOSH category
of a small business as one with fewer than 100
employees, the 1994 County Business Patterns of
the U.S. Census Bureau would show that 253 estab-
lishments are identified as small business indus-
tries. These small business industries included 4
million establishments and more than 30 million
workers, roughly 30% of all employees in private
industry. Again, NIOSH points out that these small
business industries accounted for more than 1.6
million nonfatal occupational injury cases and
58,000 cases of illnesses in 1995, and 2,287 work-
related fatalities in 1994, Occupational fatality,
injury, and illness data were available for only 105
of the 253 small business industries at the 4-digit
industry  level, 1i.e., Standard Industrial
Classification code. One major reason for nonavail-
ability of data in these small business industries
was due to small numbers of events occurring in
these industries.

Currently, a small business has to deal with reg-
ulations mandated by the various government agen-
cies, e.g., OSHA, EPA, etc., in the same way as the
medium- and large-sized industries including those
regarding the health and safety of its employees.
The U.S. Securities and Exchange Commission
(the Commission) has therefore focused its propos-
als on facilitating access to the public market for
start-up and developing companies, and on lower-
ing the costs for small businesses that undertake to
trade their securities in the public market. The
Commission undertook a host of proposals
designed to facilitate the raising of seed capital by
small businesses and to reduce the compliance bur-
dens placed on these companies (Federal Securities
Law Reports, 1992).

If such proposals are adopted, small businesses
would incur significant cost savings for issuers
without compromising investor protection. The
small businesses can then concentrate on imple-
menting appropriate occupational safety and health
programs, either by themselves or in groups with
other companies with the same four-digit Standard
Industrial Classification (SIC) industry code. In the
past few years, innovations used by some small
businesses have been discussed in professional
meetings, which give impetus to other small busi-
nesses to do the same and thus improve the safety
and health of their work force.

Though small businesses (except those with
fewer than 10 employees) are subject to the overall
coverage of the OSHAct of 1970, most small
employers are not required to keep injury and ill-
ness records because of the exemption in 29 CFR
1904.15; however, a few states still require all
small employers to maintain OSHA 200 logs.
Small business employers must comply with the
requirements of 29 CFR 1904.15 only under (1)
obligation to report on fatalities or on multiple hos-
pitalization incidents; and (2) obligation to main-
tain OSHA 200 log when selected to participate in
a statistical survey of occupational injuries and ill-
nesses (BLS, 1986).

Small businesses still must comply with OSHA
regulations, display the OSHA poster, and report to
OSHA within eight hours (instead of the current 48
hours) any work-related incident that results in a
fatality or the hospitalization of multiple employ-
ees (OSHA, 1993).

Another law that affects small business employ-
ers is the Americans with Disabilities Act (ADA)
that went into effect on July 26, 1992. According to
the ADA, any business with 25 or more employees
was covered under the ADA and employers with 15
or more employees became covered in 1994. The
ADA requirement applies not only to hiring prac-
tices but also to all employment-related activities.
including layoffs, promotions, training, and pay. It
also covers benefits, mandating, for example, that
companies provide the same insurance coverages to
all employees, including the disabled. For thou-
sands of employers, the ADA has raised new ques-
tions, new uncertainties, and the fear of expensive.
time-consuming lawsuits. For smaller businesses,
the maximum on damages is $50,000. As a result of
employers trying to understand the ADA law, many
changes are expected to take place in the near
future.



SUMMARY

The field of occupational health and safety has
grown steadily since passage of the OSHAct.
However, more needs to be done as occupational
illnesses and injuries continue to occur.
Occupational health, safety, and environmental
professionals should work as a team to reduce the
number of occupational injuries and illnesses.
Newer chemicals and technologies are continu-
ously introduced to the workplace, some of them
without appropriate toxicity testing. The Hazard
Communication Standard helps since it requires
maintaining a Material Safety Data Sheet (MSDS)
on each chemical used in the workplace. If any
type of hazardous exposure occurs, the industrial
hygienist and safety practitioner are intricate parts
of the occupational health and safety team and
should be consulted. Recognizing that a disease is
occupational is sometimes a problem since the
symptoms can be similar to those of nonoccupa-
tional illness. This accentuates the need for
trained occupational health and safety staff to
evaluate each situation. This can start with a com-
prehensive occupational history—including
appropriate questions about chemicals being used,
length of exposure, symptoms noted, etc. Then,
with the help of the occupational safety and health
team who will confirm the use of that chemical,
the occupational components of the disease can be
ascertained and appropriate treatment provided.
Control methods should be instituted to prevent
the spread of any occupational disease among
other workers.

Small businesses can be at a disadvantage
since they may not have in-house occupational
health and safety professionals. However, non-
professionals can benefit from the occupational
safety, health, and environmental training oppor-
tunities available, including those offered by the
National Safety Council and NIOSH Educational
Rcsource Centers (ERCs). Preventing an occupa-
tional disease is far better than treating a worker
after the disease has occurred, to avoid conse-
quences including lost work days, workers’ com-
PClls{ItiOll problems, litigation, etc. With a
growmg network of trained occupational health
and safety professionals and support services,
increasing numbers of workplaces will benefit

from reduced injuries and illnesses and safer
work conditions.
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