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INTRODUCT ION
THIS REPORT AIMS TO ASSESS THE
RELATIONSHIP BETWEEN TEMPERATURE
FLUCTUATIONS AND HEAT-RELATED
CLAIMS IN THE WORKERS' COMPENSATION
INDUSTRY, PROVIDING INSIGHTS INTO HOW
EXTREME TEMPERATURES INFLUENCE
WORKPLACE SAFETY.

This report examines the impact of
excessive heat on workplace injuries
using workers' compensation claims
data from Pennsylvania over 11 policy
years, along with average
temperature data aggregated across
different regions. The analysis
focused on outdoor industries such
as agriculture and construction,
where workers are more exposed to
high temperatures. By isolating
heat-related claims through
detailed injury description codes, we
found some evidence suggesting
that excessive heat contributes to an
increase in workplace injuries.
However, due to limitations such as
the lack of monthly payroll and
employment data, more analysis is
needed to fully understand the
impact from weather related heat.

In assessing the impact of excessive
heat on workers' compensation
claims, we focus on air temperature
rather than heat index. Temperature 

readings are straightforward and
universally understood, making them
easier to communicate and analyze
compared to the more complex heat
index, which incorporates humidity.
Additionally, temperature is a
standard metric reported across
various industries and weather
services, enabling consistent
comparisons over time and across
different geographic locations. The
current data used for loss cost
calculations automatically
incorporates the change in claim
frequency and severity due to
excessive heat over time. 

To more fully understand how
excessive heat influences loss costs of
individual classifications, additional
long-term data is needed. This data
should capture changes in claim
frequency and severity over an
extended period to better assess how
fluctuations in temperature impact
loss costs and identify relevant trends. 

Note :  1 .  Cause of Injury ‘Temperature
extremes’ includes both extremely hot

and cold conditions as potential causes
of injury. In this study, injuries occurring

when the maximum temperature is
below 65°F are excluded. 2. Classification

code 994 (Firefighter) is excluded from
the analysis due to the difficulty in

determining whether the claims are
weather-related or due to inherent job

heat exposure.

Period Policy Year 2012-2022

Metric Air Temperature

Nature of Injury 32 - Heat Prostration, 90 - Multiple Physical Injuries Only

Cause of Inury 3 - Temperature Extremes, 99 - Other

Nature / Cause Pairings
Applied

32/3, 32/99 and 90/32
For 90/99, only claims identified as heat-related are included

Temperature
The Pennsylvania State Climatologist 

(average temperature across PA)

# of Classes with Heat-
Related Claims

211

S U M M A R Y  O F  D A T A  E L E M E N T S
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K E Y  F I N D I N G S
H I G H E R  T E M P S  A R E  A  F A C T O R ,  B U T  M O R E  D A T A  I S  N E E D E D

injuries as temperatures r ise
(Fig 2) .

Heat-related workers '
compensation claims 
increased by 36%, r is ing from
0.25% to 0.35%, as the
average number of days
exceeding 80°F rose from 51
(2012-2017) to 62 (2018-2022) ,
highlighting a correlation
between high temperatures
and workplace injuries . (Fig 6)

The number of heat-related
claims dramatically increases
when the temperature r ises
from 75-80°F to above 80°F.
(Fig 8)

Months with more high-
temperature days tend to 

show an increase in heat-
related claims (Fig 3) .

From June to August ,  the
proportion of heat-related
claims increases at a higher
rate than total claims (Fig 4-
5) .

INDUSTRY & SEVERITY
The Contracting industry
group has the highest
percentage of heat-related
claims,  fol lowed by the
Goods and Services industry .
(Fig 7) .

Most heat-related injuries are
relatively less severe, with an
average severity of $3,100.
Approximately, 96% of these
are medical-only claims (Fig 9).

Excessive heat appears to
influence the frequency of
workers '  compensation
claims,  particularly in
outdoor employment sectors .
However,  due to data
limitations,  we cannot
conclusively determine the
extent of this impact.

HEAT-RELATED CLAIMS
FLUCTUATE
The annual number of heat-
related claims f luctuates
signif icantly ,  with no
consistent upward or
downward trend (Fig 1)

HIGHER TEMPS MEAN MORE
INJURIES
There is a higher incidence
of workers '  compensation 
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d i s t r i b u t i o n  o f  h e a t - r e l a t e d
c l a i m s  B Y  Y E A R
Figure 1  shows that the annual number
of heat-related claims varies
signif icantly over the period,  ranging
from a low of 67 claims in 2014 to a  

0 4

high of 173 claims in 2018.  While there
are year-to-year f luctuations,  the data
shows no consistent upward or
downward trend overall .

F I G U R E  1



d i s t r i b u t i o n  o f  h e a t - r e l a t e d
c l a i m s  ( 2 0 1 2 - 2 0 2 2 )
Figure 2 provides insights into the
distr ibution of claims and the number
of days by temperature range from May
to September.  Analysis of claim data
and temperature records from 2012 to
2022 shows a higher incidence of
workers '  compensation injuries as
temperature r ises.  

Note: Claims that occurred on days with a maximum temperature below 65°F are excluded, as those claims may be related
to extreme cold. The temperature data used is based on the average temperature across Pennsylvania.

The number of claims increases with
rising temperatures,  peaking when the
daily maximum temperature ranges
between 85°F and 90°F.  Notably,  up to
85°F,  there are more hot days than
claims,  but above 85°F,  this pattern
reverses,  with more claims than hot
days.

F I G U R E  2
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F I G U R E  3

Figure 3 i l lustrates the relationship
between the number of claims and the
number of days with temperatures
above 80°F from May through  

H e a t - r e l a t e d  c l a i m s  v s  d a y s
w i t h  h i g h  t e m p e r a t u r e

September, based on data 2012 to 2022.
The data clearly shows that months with
more high-temperature days tend to
have an increase in heat-related claims. 

However, it’s important to recognize that
the increase in claims may also be
influenced by heightened seasonal
activity during the summer months.
Seasonality can play a significant role in
workers' compensation claims,
particularly in occupations that
experience increased activity during
warm weather. These occupations
include, but are not limited to:

Landscaping/Grounds Maintenance:
Landscapers and groundskeepers are
busiest in the spring and summer, leading
to more exposure to excessive heat.

Agricultural Workers: Farming,
particularly harvesting and planting,
intensifies in warmer months, resulting
in prolonged outdoor exposure.

Construction Workers: Construction
activities peak in warmer weather,
increasing outdoor work and the risk
of heat-related conditions like heat
exhaustion or heat stroke.

Outdoor Event Workers: Workers at
festivals, concerts, and sporting events
are more active during summer when
these events are in full swing.
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F I G U R E  4

Since the PCRB does not collect data
on the number of employees,  work
hours,  or payroll  by month, it 's  diff icult
to determine the exact extent to which
seasonality affects the increase in
claims during summer months.  To
account for seasonality in the analysis ,
the PCRB evaluates the proportion of
heat-related claims relative to the total
number of claims each month. This
approach offers partial  insights into 

monthly comparison of total
claims and heat-related claims

whether the r ise in heat-related claims
is influenced more by temperature or
by seasonal factors .

Figure 4 shows the total number of
claims and heat-related claims by
month. Heat-related claims increase
alongside the total number of claims. It
is important to investigate how much
seasonality of workers contributes to this
rise in claims during warmer months. 
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F I G U R E  5

Figure 5 shows that the proportion of
heat-related claims in relation to al l
claims is higher in June, July ,  and
August compared to May and
September (July also has the highest
number of days with temperatures
above 80°F,  as seen in Figure 3) .  In
Figure 5,  the total number of claims is
used as a proxy for the total number of
workers in each month, under the
assumption that the number of injuries 

%  o f  h e a t - r e l a t e d  c l a i m s  b y
m o n t h

increases as the number of employees
increases. We also assume that workers
hired during the warmer months have
similar levels of experience as those
employed during other times of the year. If
seasonality alone were driving the number
of heat-related claims, we would expect
the percentage of these claims to remain
relatively stable throughout the months.
Figure 5 indicates that temperature
influences the rise in heat-related injuries.
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F I G U R E  6

Figure 6 shows the historical
relationship between the percentage of
heat-related claims and the number of
high-temperature days in June, July ,
and August .  From 2012 to 2017,  the
average percentage of heat-related
claims was 0.25%, with an 

%  o f  h e a t - r e l a t e d  c l a i m s  v s
d a y s  w i t h  h i g h  t e m p e r a t u r e  

average of 51 days exceeding 80°F. From
2018 to 2022, the average percentage of
heat-related claims increased to 0.35%,
with an average of 62 days above 80°F.
This is roughly a 36% increase between
the two time periods.
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F I G U R E  7

Figure 7 i l lustrates the proportion of
heat-related claims in relation to al l
claims by industry group. The data
reveals that the Contracting industry
group experiences the 

%  o f  h e a t - r e l a t e d  c l a i m s  b y
i n d u s t r y  g r o u p

highest percentage of heat-related
claims, followed by the Goods and
Services industry. The Contracting
industry group includes all construction-
related classes.
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F I G U R E  8

Figure 8 shows the distr ibution of heat-
related claims by temperature range for
each industry group. Notably,  the number
of heat-related claims dramatically
increases when the temperature r ises from
75-80°F to 80-85°F.

d i s t r i b u t i o n  o f  h e a t - r e l a t e d
c l a i m s  b y  t e m p e r a t u r e  r a n g e
f o r  e a c h  i n d u s t r y  g r o u p
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F I G U R E  9

Figure 9 shows the distr ibution of heat-related claims by injury type.  The data indicates
that most heat-related injuries are relatively less severe,  with an average severity of
$3,100. Approximately 96% of the claims are medical-only claims.

d i s t r i b u t i o n  o f  h e a t - r e l a t e d
c l a i m s  b y  t y p e  o f  i n j u r y

Note: Claims occurred on days when the temperature exceeded 80°F between May and September.
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L O O K I N G  A H E A D

T H E R E  E X I S T S  A  C O R R E L A T I O N  B E T W E E N  E X C E S S I V E  H E A T
A N D  F R E Q U E N C Y  O F  W O R K E R S  C O M P E N S A T I O N  C L A I M S

This report highlights a notable correlation
between excessive heat and the frequency of
workers '  compensation claims,  particularly in
outdoor employment sectors .  As temperatures
rise,  there is a meaningful increase in heat-
related claims,  especial ly during the warmer
months of June to August .  The data indicate
that the number of heat-related claims has
risen by 36% as the average number of days
exceeding 80°F increased. Notably,  the
Contracting industry exhibits the highest
percentage of such claims.  Meanwhile,  most
heat-related injuries tend to be less 
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severe ,  with 96% class i f ied as medical-only
claims.

The impact of  heat-related claims on
overal l  system costs  is  minimal ,  with a
negl igible ef fect  on indiv idual  class  loss
costs .  The loss cost  process natural ly
accounts for  gradual  environmental  shi fts
in exposure and cost ,  ensuring that any
changes are ref lected over t ime.
Addit ional ly ,  s ince most of  these claims are
medical-only ,  we are not seeing any
signif icant impact on overal l  costs .



DATA LIMITATIONS

To accurately assess the impact of
excessive heat during the warmer months,
it  is  crucial  to account for the effects of
seasonality in the workplace.  However,  the
PCRB does not collect payroll  or
employment data on a monthly basis ,
which poses a challenge in this regard.  For
example,  industries such as boat building
and repair (classif ication 718) or Club-
Country,  Golf  or Yachting (Classif ication
944) experience increased activity during
warmer months,  which could lead to a r ise
in claims that are not necessari ly l inked to
heat exposure.  This seasonal uptick in work
volume presents challenges in isolating
heat as a driving factor ,  as some of the
observed injury patterns may be explained
by increased work rather than excessive
temperatures.  While the total number of
claims during the warmer 

months is used to account for seasonality

(See Figure 5) ,   the lack of monthly

employment data makes it  challenging to

determine whether the increase in claims

is due to heat-related injuries or simply a

larger workforce during hotter months.

Additionally ,  variations in reporting and

underwrit ing practices,  and access to heat

protection measures (e .g. ,  water breaks,

cooling areas/fans,  biometric

monitors/wearables,  and rest periods)

overtime can influence the number of

heat-related claims.  Exploring how

preventive measures mitigate the effects of

heat on workplace injuries could provide

useful insights for understanding the

impact of high temperatures on workplace

safety.
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ABOUT
T H I S  R E S E A R C H  B R I E F  W A S  P R O D U C E D  B Y  T H E  P C R B
A C T U A R I A L  R E S E A R C H  D E P A R T M E N T .

VP, CHIEF ACTUARY
B R E N T  O T T O

DIRECTOR, ACTUARIAL RESEARCH
P E T E R  Y O O N

Founded in 1915,  the Pennsylvania
CompensationRating Bureau (PCRB) is a
nonprofit  data collectionorganization
serving as a trusted, essential ,
andobjective resource that supports a
healthy workers ’compensation system for
Pennsylvania.  PCRBprovides data-driven
products and services thatanticipate and
respond to marketplace conditionsand
identify emerging trends,  including
accurateand valuable statist ical and
actuarial ly-basedinformation,
marketplace knowledge, and ratingplans.
PCRB also conducts innovative
research,provides educational services,
and engages inoutreach that delivers
knowledge to empoweractionable
decisions .

Otto leads the Actuarial Services, Actuarial
Research, and Data Analytics teams, which
includes responsibility for PCRB’s Actuarial
Committee and research agenda. He is a Fellow
of the Casualty Actuarial Society.

Yoon specializes in in-depth actuarial research
and technical development, spearheading
various actuarial research projects, including
revisions of both the Pennsylvania and
Delaware Experience Rating Plans. 

TRUSTED | ESSENTIAL |  OBJECTIVE

Pennsylvania Compensation 
Rating Bureau

30 S.  17th St . ,  Suite 1500
Philadelphia,  PA 19103

www.pcrb.com


