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Workers’ cbmfpensaﬁ!en
claims relating to heat

L

| and c@ﬁd exposure

by Roger C. Jensen ..

+ .

eople are able to work in a relatively broad range

P of bath hot and cold environments without appar-.

ent il effects. They do this by making protective
adjustments which help reduce their leve! of strain and
tisk of harm. For example, when expased to cold envi-
ronments, workers normally wear more clothes, and
when exposed to hot environments they normally drink
more Buids, . -
In most instancas of

mally stressful conditions, workers successfully make

" these adjustments and avoid harm, However, in those

thermal stress is either too great
ihadequate, the worker may de-
velop .one or more of the disorders attributable to

' exposure, e.g., heat stroke, heat ex-

haustion, heat cramps, frostbite, trenchioot, or hypo-

occupational exposure to ther--. .

'Theadmseeﬂectsofacpowretohotorcoldwork
environments may be manifested i ways: 1) re-
duced work time due to the need for more frequent and
longer breaks; 2) performance decrements in terms of
reduced pmducﬂonratsorh\ceasedm rates,? 3) in-

creased injury rates associated with less consisten

perioming tasks in the planned and safe manner dug to
stressful

thermal conditions, 13 4) temperature related
Injuries which do not cause lost workdays or resylt in

workers’ compensation caims, +* 5) temperature related .

hjmieswhicharesaveremoughtomunhthe

' eompensation
"working condi.
tions is a topic which hasnothemnpomdmﬂuliter-
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Table 1. Supplementary Data System descriptions used %o
select workers' compensation claims attributed 1 heat stress.

1. NATURE OF INURY
$240 —Haeat stroke, sunstroke, heat cramps, heat
exhaustion, and other effects of environmental
heat Exxludes sunburn or other effects of
radiation.
2. TYPE OF EXPQSURE
#150 =—Contact with temperature extremes, of
#151 —Genaral heat--atmospheric or environmental.
3. SOURCE OF INJURY OR ILLNESS
#2400—Heat, atnospheric, environmental (not hot
objects or substances),

4. DATE OF OCCURRENCE
Calendar year 1979,

Table 2. Supplementary Daia System descriptions used to
selert workers' comperisation claims attributed i cold stress.

ﬁondﬂmsmﬂ\emkdamsﬂdng&oma 1. NATURE OF INJURY 4 ’
work-related disability. Second, the cost of compensa- #220 —Freezing, frostbite, and other effects of -
fion claims is important to any cost conscous organiza- exposure to low temperature.
fion. 2. TYPE OF EXPOSURE ‘
Third, the Cecupational Safety and Health Adminis- #152 —General cold—atmespheric or environmertal,

tration needs objective data about the adverse effects of or
hazards when considering the potential benefits which #154 —Cold cbjects or substances.
might result from the promulgation of particular regula- 3. SOURCE OF INJURY OR ILLNESS

_ fion (although reducing compensation daims only repre- #1200—Cold {atmospheric, environmental).
sents a portion of the total potential benefit). Fourth, the 4, DATE OF OCCURRENCE

" National Institute for Occupational Safety and Health ° . Calendar year 1979.

needs objective data conceming the effects of different

. a.,m t rational decisions percentage of the workforce represented by the 26
m&aﬂy gﬁ:gr:. pmm' can use compensation states {see Table 3) a“‘,i provided a means for relating
claim rates to identtfy groups of workers at greatest risk, g‘e,,m"“mm bﬂe.; ?,mer"‘“;-;' — Per;s;t;?n dam’sl  an in-
and from ;us d;m !mpleme%:econml Wmﬁc’t Differences in state workers' com ien ge
compensable injuries ocaur, purpcse o e - pensa covera :
to provide information about the incidenca of workers’ and reporting requirements have been cited as Emita

. ticns to the SDS program.}? Furthermore, since not all
mpensaﬁon claims attributed to heat and cold expo- siztes participate In the SDS, complete national statistics

. are not available. In spite of these limitations, the broad

M . data base and uniform coding format employed by the

The Bureau of Laber Statistics’ Supplementary Data SDS enow 3 more co.mprehenswe m of the dem_o-
. ] graphic and occupational characteristics associated with

Systern {SDS) was used as the primary information oy related Injuries attributed to heat or cold exposure

source for this investigation, The SDS program is a Fed- than presently exists in the iterature.

eral-state cooperative system which provides information

on occupational injury and illness.’® The number of

states participating In the program has been increasing Table 3. Workforea in the United States in 1979.

since the program became functional in 1976. The first

1‘1

year that had both a large nuinter of states participating Tetal ?vl::?kﬁg w:;;;_m
and an adequate quality assurance program was 1579. . Worldoree 26 SDS Siates In the és
The datz used for this assessment s based on reports ndustry (in thousands)  {in thousands) shates
prwidedbytheZﬁstatzsshcwnhFagumI.Thepar— i
ficipating states collect workers’ compensation data, ~ Mming . 954.9 3195 33.5
code the Information according to a uniform format, and Construction 4,528.4 1,964.2 434
submit the data to BLS on an annual basis.!* Both the Manufacturing 21,069.0 8,871.4 42.1
1579 and 1980 data tapes were searched to identify . ;:{fp"“a““ 23;%33 géggg ﬁ";
those cases which occcuxred tn 1979, For this analysis. a m:‘:e ' 4‘980'5 A 2'063'6 41'4
compensation claim was considered to be attributed to Services 17'1536 7:371.5 . ‘3'0
. heat stress or cold stress only if It met all four coding State & Local ' ) "
- classtfications Indicated in Tables 1 and 2 respectively. Govt. 13,379.1 5,859.9 44.0
Data on the average employment levels for the major ‘Agriculture 1,414.0 677.0 47.9

industry groups were cbtained through BLS for each of “TOTAL 88,898.6 38,250.1 43.0

the 50 states.’® This allowed for the calculation of the
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The industries which accounted for more than two per-
cent of workers’ compensation claims attributed to heat
stress and cold stress are Usted in Tables 4 and 5 respec-
tively along with their asscciated incidence. The indus-
tries are classified according to the 1972 Standard In-
dustrial Classification (SIC) system.!*

The occupation of the workers who filed compensa-
tion claims for heat stress and cold stress njuries are
Bsted in Tables 6 and 7 respectively. Only occupational®
groups which account for more than fwo percent of the
claims are separately identified. '

The gender of the compensation claimants for heat
disorders In the 26 states showed that males made up
82 4% (N = 628) and females constituted 17.6% (N =
134) of the 762 total claims. Similarly, of the 645 cases
of cold injury, 89% (N = 574) were male and 11% (N
= 71) were female. ,

The age distributica of the daimants is shown in Fig-
ure 2 for heat disorders and Figure 3 for cold injuries.
The month of occarrence is shown in Figure 4.. About
three-fourths (74.8%) of the heat {liness cases originated
during June, July, and August The cold njury cases
also show a strong seasonal trend with 77% of the cases
originating in January or February.

Table 4. Industries with more than 2 percent of workers’
tion claims in the year 1979 for heat disorders

compensal
reported by 26 states.

sKC %ofal -
Code Industry Incidence Heat Cases
33  Primary metal ndustries 68 89
17 Construction—special trade :
© contractors 54 71

92 Justice, public erder, and .
safety 43 6.3

16 Construction——other than
building constracton a7 82 .

91 Executive, legislative, and -
general government 41 5.4

o1 / i production—crops 39 5.1

20 Food and kindred preducts 29 3.8

82 Educational sexvices 27 35

49 Blectric, gas, and sanitary
services . T 24 3.1

15 Construction—taddings 24 31

42 Motor freight transporiation
and warehousing 21 28

79 Amusement and recreational '
services 19 25

28 Chemicals and allied products 18 24

73 Business services 17 2.2

07 Agricultural services 17 22

Workers' compensation claims are also coded to indi-
catz which part of the body was Injured. The coding
systemn does not have a category for failure of the ther-
moregulatory system. Consequently, the heat llness
-cases found in the SDS system are classified as follows:
entire bodv system failure (19%), circulatory system
failure (43%), ot;;r bo'ily%wstem faiure (34%), and re-

ato m failure (4%).

sp%e ?b?enﬁte:e of claims involving the legs and arms in-
dicates that cases of heat cramps are not included in this
data system. The part of the body dassifications for
cases attributed to cold stress are listed in Table 8.

e LA  eresam e o s

° Results ' :

Finger and hand njuries account for about 38% of the

compensation claims, with foot and toe Injuries making
up about 27%. .
, ihe Bureau of Labor Siatistics recommends against
the use of SUS data to make national estimates of total
workers’ compensation claims for injuries. In-
stead, BLS uses the SDS data to estimate the number of
lost-workday njuries n a specified year. The BLS tech-
nique Is based on the assumption (which BLS has found
to be generzlly comect) that the proportion of cases of a
particular Injury in the SDS data is the same as the
propertion of cases for that injury among lost-workday
cases. .

Thus, to obtain the estimate one simply multiplies the
proporton determined from the SDS data by the num-

Table 5. Industries with more than two percent of workers'
compensation claims in the year 1979 for cold infuries .
reported by 26 states.

SiC : %cfall

Code Industry . Inddence Cold Cases
| 3

49 Elctric, gas, and sanitary . -

services - 52 81
92 Justice, public order, and -

wfety 39 6.0
20 Food and kindred products a5 54
17 Construction—special trade

contractors 34 5.3

Moior freight transportation

and i 32 5.0
91 Executive, legislative, and :

general government 31 4.8
16 Construction cther than

buildings .3 4.8
15 Construction of buildings 30 4.7
24 Lumber and wood products,

exzept furiture . 28 4.3
13 il and gas extraction 23 23.6

Business services -2 3.3

50 Wholesale trade—durable

goods 21 3.3
82 Educational services 18 2.8
75 Automotive repair, services,

and garages 17 26
51 Wholesale trade—ncndurable

goods 17 2.6
55 Automotive dezlers and

gasoline service stations . 14 22

Table 6. Incidence by cccupational dassification of 1979
workers' compensation claims for heat disorders reported by
25 states, - :

%ofal .

QOczuration Incidence Heat Cases
+/Farm Laborer - 57 7.5
Faemen . 52 6.3
Miscellanequs Laborer 43 5.6
Constuction Laborer 40 52
Miscellaneous Operative 36 4.7
Truck Driver 3 4.3
Laborer not specified 29 as
Gardeners and Groundskeepers 26 34
Miscellanecus Machinists 23 3.0
Miscellanecus Mechanics 18 2.4
Carpenter . 17 22
All others (Individually less than 2%) 383 51.0
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Table 7. Incidence by occupational dassification of 1979
workers' compensation claims for cold injuries reported by 26 ¢
siates.

% of all
Occupation Inddence Cald Claims
Miscellanecus Laborer 67 104
Truck Driver ’ 49 7.6
Constnuction Laborer 28 , 43
Fremen . 23 36
Garbage Collectors 2 34
Policemnen and Detectives 21 a3
Farm Laborer 20 3.1
Foreman 17 26
Gas Stadon Attendant 16 . 25
Linemen and Cablemen 15 23
Freight and Material Handlers 15 23
Carpenter 15 23
Al others {individually less than 2%) 333 52.0

ber of Jost-workday cases in the nation as determined by
the BLS annual saovey.’ Using this estimation tech-
nique for the year 1979 ylelds the following estimates for
the number of lost-workday cases: 1,432 heat disorder
cases and 1,212 coid injury cases,
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Figure 4. Distribution of wockers; compensation claims by mouth
for heat inesses (in white) and cold Injuries {n black)

Table 8. Incidence of 1979 workers' compensation dlaims for
cold Injuries reported by 26 states according to the part of
body njured. .

% of all

Part of Body Incidence Cold Claims
Finger _ 158 24.5
Foot (not toes) 93 14.4
Hand 0 14.0
Toe 83 129
Muitiple Body Parts 33 51
Ear 27 42 -
Upper Extremities 22 34
Respiratory System 20 3.1
Lower Extremities 16 25
Other Bedy Systemns 14 22
Nos2 9 14
Cther body parts (individually less

than 1.1%) 124
New information

The results of this assessment of SDS datz provid
some new informatien about the incidence of worker
compensation claims for work-related disorders atir
buted to stressful thermal exposure. These data must nc
however, be regarded as a measure of the actual Inc
dence for several reasons. First, several large groups «
workers are not included in state workers’ ecompensatic
programs, e.g., farm owners and their familles, rzilroz
employees, maritime workers, and Federal employee
Secondly, workers' compensation is only available -

- workers who inaur costs for medical treatment or 2

unable to work for a certain number of workdays (mc
states have a 3, 5, or 7 day waiting pericd).
Consequently, disorders which are treated at the pla
or which disable a worker for only a few hours (e.g. he
camps) are not generzlly included. Similarly, an inju
to a worker may not become a workers' compensatic
claim Y the employer assigns the worker to an altemats
Job which can be performed while recuperating, Final
workers’ compensation data does not provide suificie
information to identify cases in which to he
~or cold may have contributed to a cardiac incident or
fraumatic injury.
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"+ -Dne important Imitation to the SDS data s that not

al the states participate. Thus, projections to the nation
as a whole are only rough estimates. For cases attributed
10 heat stress and coid stress this limitation Is particularly

t because of the geographical distribution of the
participating and non-participating states. The warm
weather siates on the Guif of Mexico do not participate
in the SDS systems. Consequently, these states probably
have different incidence rates than the 26 SDS states.
For cold-related injuries these states would be expected
10 have lower incidences rates; thus, the national estimate
of lost-workday cold injuries s probably too high.

For heat-related disorders the situation is less dear. I
may be that workers in the Gulf states tend to be better
acclimatized to hot conditions and possibly more skilled
at making other adjustments to avoid excéssive heat
strain. For example, in a heat stress study at one alumi-
nurm reduction plant in Texas, the monitoring of sweat
rates and water ntake of several workers disclosed that
they would sweat in the range of 4.5 0 6.8 Kg (10 to 15
pound.s)ofwaterpershlft.andrephcealnmstexacﬂy
that amount of water through drinking. ' .

This remarkable skill in self-protection may; however,
be offset by the generally hotter climate and working
conditions found In the Gulf states. Due to these uncer-
tainties the national estmates provided in this paper
should only be regarded for what they are, rough esti-
mates based on available data. .

Summary

Workers' compensation data for the year 1979 provides
some new information about work-related disorders at-
tributed to heat stress and cold stress. The data on heat-
related claims suggests that the claims are for heat stroke
and heat exhaustion, not heat cramps, aithough the pre-
cise diagnosis of the disorders is not available from this
source of data. The industrial groups with the largest in-
cdence rates (claims per 100,000 employees) for heat-
related elaims were found to be agriculture {9.2), con-
struction (6.4), and mining (5.0). The cccupations with
the most claims were laborers and firemen.

Among the cold-related claims, over three-fourths
were apparently cases of frostbite involving the fingers,
hands, toes, feet, ears, and nese. The Industries with the
largest incidence rates for cold-related claims were min-
tng (10.2), construction (5.1), agriculture (4.7), and

Table 9. Comparisan of heat illness compensation case rate
by major industry group based on reports from 26 states for
the year 1979.

Reportad

Cases Employment cases
reported Inthe 26 states  per 100,000
Industry by 26 states  {in thousands)  employees
/ Agriculture €2 677.0 Q.16 .
Ceonstruction 125 1,964.2 6.36
Mmning 16 3195 5.01
Manufacturing 226 83714 . 2.55
Transportation 85 2.166.7 2.54
State & Local

- govermnment 97 5.,859.9 1.66
Services 115 7.371.5 1.59
Trade 57 8,956.3 0.64
Fnance 8 2.063.6 0.39

Table 10. Comparison of cold injury compensation case rate
by major industry group based on reports from 26 states {or

‘the year 1979.
Repcried
Cases Employment cases
reported  In the 26 sates  per 100,000
industry by 26 states  {in thousands)  empiovees
Mining 32 3195 10.02
Construction a5 19642 . 4.84
Transpormation 100 2,164.7 4.62
Agriculture .28 677.0 4.14
Siate & Local
gevernment 83 5,853.9 1.42
96 7.371.5 1.30
Manufacturing 108 8,871.4 1.22
Trade 90 8,956.3 1.00
Fnance 12 2,063.6 Q.53

transportation {4.6 daims per 100,000 employees). The
occupational groups with the most claims were laborers,
truck - drivers,. firemen, policemen, and g'?rbage col-
lectors. . N

These data reflect only those injuries which were both
serious enough © nvelve compensation and coded to
indicate that hot or ecold environmental conditions
caused the disorder. Consequently, it may be regarded
as the tip of an iceberg. Unseen by these compensation
data are: (1} injuries to workers not covered by the state
workers' compensation systems, {2) Injuries which are
not disabling encugh to qualify for compensation, (3)
cardiac incidents in which heat stress or cold stress was a
contributory factor, and (4)-fraumatic injuries which may
have resulted from less than optimal human perfor-
mnance due to hot or cold werking conditions.

Safety professionals are encouraged to use these work-
ers’ ‘compensation data together with ther own knowi-
edge of working conditions and the past experiences of
their organization to identify groups of workers who are
at greatest risk of incurring an injury due o hot or cold
environmental condiions. ¥ the environmental condi-
ions cannot be improved, then the mplementation of a
few basic precautions can significantly reduce the risks.
Useful guidelines are provided in numerous articles-in
the safety literature as well as many reference
books, IMTINI Fy
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