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Foreword

The Use of Workers’ Compensation Data for Occupational Safety and Health Workshop was
convened in June 2012 at the Frances Perkins Department of Labor Building in Washington DC.
This was the second workshop that provided an opportunity for workers’ compensation insurance
industry organizations, public health practitioners and researchers, and government administra-
tive agencies to discuss uses of workers’ compensation data for public health issues.

The burden of occupational injuries, illnesses and fatalities is substantial. In the U.S. alone, costs
are estimated at $250 billion annually (Leigh 2011). Tracking these costs and underlying hazards
is essential for control of the economic and social burdens.

Workers’ compensation insurance covers but a fraction of these costs, although nearly all
employers are required by the individual state mandates to have policies. Seemingly, claims
records would be available for each incident yet investigators report at this workshop and else-
where that the records are incomplete.

Collaboration across the vested interests is needed to make workers’ compensation data more suit-
able for research and surveillance purposes. In combination with other occupational safety and
health resources, further utilization of workers’ compensation data can help alleviate the burden of
occupational injuries and illnesses in the U.S. and elsewhere.

/ frad

John Howard, M.D.

Director

National Institute for Occupational Safety and Health
Centers for Disease Control and Prevention

Leigh JP (2011) Economic burden of occupational injury and illness in the United States. Milbank Q. 2011
Dec;89(4):728-72. doi: 10.1111/j.1468-0009.2011.00648.x.
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Introduction

David F. Utterback, PhD, Teresa M. Schnorr, PhD
National Institute for Occupational Safety and Health

Workers’ compensation systems in the U.S. have grown complex since their initiation a century
ago. All U.S. states (except Texas) require workers’ compensation insurance coverage by nearly

all employers. Each jurisdiction mandates that workers’ compensation programs create reports

for workplace injuries and illnesses and each state has an agency that collects at least a portion

of these reports.

Standardized workers’ compensation claims and program related information for a large
portion of the states are also collected by industry organizations. Additionally, the workers’
compensation insurance industry loss prevention programs generate records on employer risks
and hazards. These resources on injuries, illnesses, hazards and other risks have yet to be fully
utilized for occupational safety and health research and surveillance.'

The purpose for the June 2012 Use of Workers’ Compensation Data for Occupational Safety
and Health Workshop was to continue to explore ways in which workers’ compensation
information can be used for these purposes. The National Academies has called for greater
use of surveillance data in order to identify priorities, focus resources and evaluate prevention
program effectiveness.

Six white papers were drafted for the workshop and discussed in breakout groups. At the
meeting, thirty-five poster and platform presentations described studies that utilized workers’
compensation information while exploring limitations of these resources. These workshop pro-
ceedings contain summary articles for the presentations® plus notes from the discussion groups
for the 6 white papers.’

The workshop was co-sponsored by the Bureau of Labor Statistics (BLS), Council of State and
Territorial Epidemiologists (CSTE), International Association of Industrial Accident Boards
and Commissions (IAIABC), National Council on Compensation Insurance (NCCI), National
Institute for Occupational Safety and Health (NIOSH), Occupational Safety and Health
Administration (OSHA), and the Washington State Department of Labor and Industries, Safety
and Health Assessment for Research and Prevention (SHARP) program.

Continuing research and surveillance with workers’ compensation resources can fill important
gaps in our knowledge about workplace hazards and their impact on human health. Despite
substantial differences among states, many public health and workers’ compensation organiza-
tions are pursuing these opportunities (Appendix A). Everyone involved can help insure that
the records for this complex industry are complete and accurate in order to maximize their
potential use for protecting public interests.

'"Proceedings from the first workshop are available at http://www.cdc.gov/niosh/docs/2010-152/
?Abstracts only appear for 5 articles that have been or are being published in peer-review journals.
*The white papers will be published in a peer-review journal.
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Use of Workers’ Compensation for Occupational Safety and

Health: Opening Remarks
Bill Wiatrowski

Associate Commissioner at the Bureau of Labor Statistics

Good morning. I'm Bill Wiatrowski,
Associate Commissioner at the Bureau of
Labor Statistics. I am here to welcome you
to the Department of Labor. It is nice to see
several Department of Labor agencies rep-
resented here, all with an interest in worker
safety and health.

As I was reviewing the agenda and partici-
pant list for this conference, I thought of the
1951 classic movie, When Worlds Collide.
No, I don’t think a stray planet is making a
bee-line for this building. It’s just that many
of my worlds are coming together in this
room. Consider:

e The Bureau of Labor Statistics is one of
the sponsors of this workshop.

e There’s an ongoing concern that
BLS data undercount workplace
injuries and illnesses; some of you are
involved in that research.

e Some of the posters we'll see tomorrow
involve automatic coding of injury nar-
ratives, a process BLS is attempting to
learn more about.

® At least one of the presentations today
uses data from the BLS Census of Fatal
Occupational Injuries research file, a
process my staft oversees.

e Other presentations look at workers’
compensation costs and occupational
characteristics, subjects included in
another BLS program that I oversee, the
National Compensation Survey.

e [ note a number of friends in the audi-
ence from the National Academy of
Social Insurance and several whom I
work with on the NASI workers’ com-
pensation report.

e Other familiar names include those

on BLS advisory committees, former
employees, and long-time colleagues.

It’s nice to see these worlds collide for a good
purpose, to gain a better understanding

of data on worker safety and health and to
encourage good uses of those data to make
safer workplaces.

Working for the Bureau of Labor Statistics, I
would always say when it comes to data, more
is better. You can never have too much high
quality information. This idea has particular
merit when compiling statistics on worker
safety and health. We have experience using
multiple data sources in the BLS Census of
Fatal Occupational Injuries, or CFOI, which is
in its 20th year. Details of fatal work injuries
are gleaned from an average of 5 or 6 source
documents, allowing us to confirm work
relationship and identify many details about
the worker, the employment, and the circum-
stances of the fatality.

In the past few years I've learned the impor-
tance of multiple data sources in other areas

as well. While BLS data programs form the
underpinning of our national injury and
illness surveillance system, other data sources,
including workers’ compensation, can provide
vital complementary information. To quote
my former boss at the opening of the first of
these conferences, “These data can supplement
the BLS data with richer epidemiological
information on the factors causing or associ-
ated with injuries and illnesses. They can
provide better information about long run out-
comes. And, these data may identify cases that
are not captured by the BLS survey, perhaps
because they are outside the Survey’s scope.”
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The work we will hear about over the next

two days will identify the type of information
available through the workers’ compensation
system, but also explore challenges, such as
variations across states and limits in scope.
This workshop is about exploring the ways that
workers’ compensation data can add value to
injury and illness prevention and ways that

the limitations of these data can be overcome.
My thanks to the organizers, presenters, and
participants. I want to say a special thank you
to my colleagues John Ruser and Eric Sygnatur
for the many hours they have devoted to
making this workshop a success.

I know that all of us will leave here with a
deeper understanding of how workers’ com-
pensation data can achieve our joint mission
to protect workers. Ilook forward to the
conversation. Thank you.
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The Advantages of Combining Workers’ Compensation
Data with Other Employee Databases for Surveillance of

Occupational Injuries and Ilinesses in Hospital Workers

Pompeii LAS§, Dement JM,* Lipscomb HJ*, Schoenfisch A*, Myers D%, Qstbye T.*
SUniversity of Texas Health Sciences Center at Houston, *Duke University Medical Center

Introduction

The nature and setting of work carried out
by hospital employees necessitates ongoing
surveillance of work-related exposures and
health outcomes.

Methods

The Duke Health and Safety Surveillance
System (DHSSS) was developed in 2001 by
Dement et al. (2004) as part of a NIOSH
funded study aimed at improving the surveil-
lance of work-related injuries and illnesses
incurred by healthcare workers. The DHSSS
is populated with occupational health data
for healthcare workers employed in the Duke
University Health System (DUHS) which
includes a tertiary care medical center, two
community hospitals, and their affiliated
onsite and offsite clinics. To date, the DHSSS
includes 14 years of occupational health data
(1997 through 2010) on more than 20,000
healthcare workers. Workers’ compensation
data are included in the DHSSS and are linked
at the individual employee level to other data-
bases (Figure 1.0).

Workers’ compensation data are designed for
administrative purposes and their linkage to
other data sources increases their utility with
regard to examining occupational injury and
illness risk, as well as evaluating the effective-
ness of targeted prevention strategies. Human
resources data are the core of the DHSSS.
They include demographic and employment
information on all DUHS workers and are
updated annually. In addition, they include
employees’ number of hours worked per week
and total months employed per year, which are
used to construct full-time equivalent (FTE)
measures as an estimate of time at risk. The
FTE is essential for estimating workers’ time

at risk, and for calculating standardized rates
of injury necessary for making comparisons
across groups. The DHSSS includes numer-
ous occupational health databases such

as worksite health and wellness programs
(e.g., Health Risk Appraisals), blood and
body fluid exposures (e.g., NaSH data), and
private health insurance claims (outpatient,
inpatient, psychiatric, pharmacy), to name

a few. The DHSSS includes a Job Exposure
Matrix (JEM) where newly hired employees,
and existing employees who change jobs
within DUHS, are categorized for potential
workplace exposures based on their job title
and work department at the outset of their
employment. The JEM includes more than
35 exposure categories such as blood and
body fluid, hazardous drugs, noise exposure,
and tuberculosis. For each category workers
receive a code based on their potential level
of exposure. For example, upon hiring or job
change within the institution, all workers are
coded for their potential exposures to tuber-
culosis: 1) no exposure, 2) direct patient care
activities, 3) high-risk patient activities, or 4)
works with non-human primates.

Annually, these databases are sent to an exter-
nal company responsible for linking them at
the individual worker level. Following HIPAA
compliance, the data are then de-identified
and uploaded into the DHSSS. Workers
included in the system for more than one year
have an individual line item for each year of
their employment (or “report year” from 1997
through 2010) which consists of data pertain-
ing to them that exists in each of the linked
databases (Table 1).
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Findings

This robust dataset has allowed us to examine
a range of occupational health issues across
DUHS occupational groups, departments and
hospitals. Linked WC and HR data revealed
that nurses’ aides, housekeepers and dietary
staff had the highest rates of musculoskeletal
injuries over a 7-year time period, and that
smaller workgroups, such as morgue techni-
cians, patient transporters and skilled craft
workers had higher than expected injury
rates (Pompeii et al., 2007). These same data
were used to examine the effectiveness of the
implementation of patient handling equip-
ment, and accompanying workplace policy, on
musculoskeletal injuries and their associated
costs across two hospitals over a 13-year time
period (Schoenfisch et al., 2012; Lipscomb et
al., 2012). Workers’ compensation and HR
data were used to calculate rates of patient
handling injuries, as well as lost and restricted
workdays among direct patient care providers.
Lagged analyses were conducted to address the
possible delayed impact of the intervention,
given the time needed for hospital inpatient
units to implement and train workers, as

well as time needed for the adoption of this
intervention. A significant protective effect
was observed in the risk of patient handling-
related injury among workers in one of the
two study hospitals immediately following the
intervention (RR: 0.56; 95% CI: 0.36, 0.87),
with an increase in this protective effect as the
lag time was examined at 6, 12 and 18 months
post-intervention. The additional linkage of
private health insurance data furthered these
analyses by considering possible cost-shifting
of musculoskeletal claims filed by workers
during this study period.

In a separate analyses, WC and Health Risk
Appraisal (HRA) data from the hospital’s
health and wellness program were used to
examine associations between workers’ body
mass index (BMI) and work-related injury
claims from 1997 through 2004 (@stbye

et al., 2007). A linear association between
increasing BMI categories and WC claim
rates was observed. Compared to workers in

Use of Workers’ Compensation Data for Occupational Safety and Health: Proceedings from June 2012 Workshop

the recommended BMI range (18.5-24.9 kg/
height2), workers in the highest category (= 40
kg/height2), had significantly more WC claims
(5.5vs. 11.7/100 FTEs), lost workdays (41.0
vs. 183.6/100 FTEs), and medical claims costs
(87,109 vs. $51,091/100 FTEs), respectively.
The nature of injury most associated with
higher BMI included sprains/strains and pain/
inflammation, in addition to claims where the
cause was coded as repetitive motion.

Our most recent analyses involved the assess-
ment of the DHSSS at capturing workplace
violent events where the worker was physically
or verbally assaulted by a hospital patient or
visitor (Type II Violence). Using WC and HR
data, Rodriguez-Acosta et al. (2010) reported
1.7 physical assaults incurred by nursing staff
from patients per 100 nursing FTEs. These
analyses were expanded to examine these

data from 2004 through 2009, and to assess
the capturing of these types of events through
other surveillance databases including the
OSHA Log and the hospital’s online voluntary
Safety Reporting System. These analyses
revealed that 484 Type II violent events were
identified in this time period in at least one

of these three data sets, with all of the events
being patient-perpetrated. Rates were higher
among male and Black workers, while older
workers and those with greater work tenure
had lower rates. Work groups identified as
having higher rates included public safety
workers (e.g., police, security guards), nurses’
aides and nurses, and those working in
psychiatry, police/transportation, float pool,
neurology and the intensive care units. While
WC data provided descriptive information
about physical assaults that resulted in injury,
Type II violent events that involved verbal and/
or physical threats, assaults not resulting in

an injury, and visitor-perpetrated events were
not captured in the DHSSS. Furthermore, the
voluntary Safety Reporting System was not as
effective at capturing these types of events as
expected, and details about circumstances sur-
rounding events were sparse. Findings from
these analyses, as well as those from previously
published hospital-based Type II violence
studies (Pompeii et al., in review), will be used




to enhance the existing DHSSS to foster a
more thorough capturing of these events.

Conclusion

While WC data provide work-related injury
and illness information, they are limited in
their utility, necessitating their linkage with
other data sources. As summarized here, WC
data are greatly enhanced when combined
with HR data which allow us to define a cohort
of workers, their demographic characteristics,
and measures of hours worked which can

be used to estimate their time at risk. The
combination of WC and HR data is not
uncommon in occupational epidemiology
studies, but the linkage of WC with HRA,
private health insurance, and online voluntary
reporting systems data is, illustrating the broad
utility of the DHSSS for examining work-
related health issues. In addition to database
linkage, the assessment of this cohort has been
strengthened by the numerous years of data
that includes information on more than 20,000
workers. Analyses of this large cohort revealed
workgroups who were at risk for injury that
have not been previously identified in hospital-
based observational studies. A significant
advantage of the DHSSS is that it allows us to
examine rates of injury and illness over time
within and across workgroups, departments
and hospitals. The longitudinal nature of the
data has been instrumental in examining the
effectiveness of workplace interventions aimed
at reducing the risk of work-related injury.
This surveillance system is not without limita-
tions, however. Our recent assessment of the
System’s ability to capture workplace violent
events revealed areas that need improvement,
including the need for more contextual details
surrounding injury-related events. Without
this, our ability to develop targeted prevention
strategies is limited. This paucity of informa-
tion is not isolated specifically to the reporting
of workplace violent events, but is one we have
faced when examining other occupational
health issues, such as details surrounding
patient handling-related injuries and the use
of patient handling equipment. Through the
use of focus groups and inpatient unit walk-
through surveys, we learned about the barriers

and promoters to adopting patient handling
equipment (Schoenfisch et al., 2011) that were
not provided in the WC data. The administra-
tive nature of the WC system is not designed
to capture circumstances of work-related
events, and the DHSSS can be enhanced to fill
this gap.

The DHSSS is a comprehensive data reposi-
tory of numerous, linked databases pertaining
to workers, their work environment and

their health. This system will continue to

be expanded and enhanced for purposes of
increasing its utility for identifying workers at
risk for injury and illness, and for developing
and evaluating targeted prevention strategies.
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ID Rﬁggll:T OCCUPATION ;{éii 31]:::1‘:1;;1 El\flijz)RYsED GﬁggP RACE GENDER | FTE
739 2004 nurse aide 2004 3.10-15 25-34 BLACK MALE 1
739 2005 nurse aide 2004 3.10-15 25-34 BLACK MALE 1
739 2006 nurse aide 2004 3.10-15 25-34 BLACK MALE 1
739 2007 nurse aide 2004 3.10-15 25-34 BLACK MALE 1
739 2008 nurse aide 2004 4.16-20 35-44 BLACK MALE 1
739 2009 nurse aide 2004 4.16-20 35-44 BLACK MALE 1
739 2010 nurse aide 2004 4.16-20 35-44 BLACK MALE 1
150 1997 pt transporter 1977 2002 5.>20 45-54 WHITE FEMALE 1
150 1998 pt transporter 1977 2002 5.>20 45-54 WHITE FEMALE 1
150 1999 pt transporter 1977 2002 5.>20 45-54 WHITE FEMALE 1
150 2000 pt transporter 1977 2002 5.>20 45-54 WHITE FEMALE 1
150 2001 pt transporter 1977 2002 5.>20 45-54 WHITE FEMALE 1
150 2002 pt transporter 1977 2002 5.>20 >=55 WHITE FEMALE 0.9

ID=Unique Worker ID; Report Year=Year of Employment; FTE=full-time equivalent, Term Year=Termination Year

Figure 1.0: Duke Heath and Safety Surveillance System (DHSSS)
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Safe Lifting in Long-Term Care Facilities, Workers’
Compensation Savings and Resident Well-Being#

Patricia W. Gucer , PhDS§, Tanya Restrepo* MBA, Frank Schmid*, Harry Shuford*, PhD,
Marc Oliver§, RN, MPH, Joanna Gaitens$, Phd., Dr. habil., Chun J. Shyong*, BA and Melissa

A. McDiarmid$, MD, MPH, DABT

Introduction

We assessed the relationship between workers’
compensation claims frequency and cost data,
gathered originally for administrative purposes,
and a) safe lifting programs and b) the availability
of powered mechanical lifts (PMLs), measured
during a nationwide survey of directors of
nursing (DONs) between November, 2007 and
May, 2008. We also assessed the relationship
between safe lifting programs and lift availability
with Centers for Medicare and Medicaid Services
(CMS) resident well-being outcomes.

Safe Lifting and the Caregiver

Incidence of serious musculoskeletal (MSD)
Injuries (with days away from work) is very high
among nursing aides (232 per10,000) compared
to private industry (33 per 10,000) and high even
when compared to construction laborers (87 per
10,000) (BLS 2008). The causes of this very high
injury rate are the forces on caregivers’ musculo-
skeletal systems as they lift and transfer residents
(Marras, Davis et al. 1999; Marras 2000). A body
of research has shown that these injuries can

be reduced by providing powered mechanical
lifts (PMLs) in the context of a safe lift program
(Brophy, Achimore et al. 2001; Evanoff, Wolf

et al. 2003; Collins, Wolf et al. 2004). Here we
uncouple the impact of a safe lifting program
from the availability of powered mechanical lifts
as we look at lift-related workers’ compensation
claims frequency and costs.

Safe Lifting and the Long-Term Care
Resident

Since the resident is a participant in the lift
process and vulnerable should there be a mishap,
it makes sense that prevention of a caregiver
injury during a lift would benefit the resident
also. In a safe lift with proper use of a PML, the
resident would be less likely to be dropped. Also,
the use of PMLs may remove barriers to resident
mobility, thus preventing such things as pressure
ulcers, bedfastness, use of physical restraints and
use of antipsychotic medication (without a diag-
nosis of psychosis). We also bear in mind that
any resident mobility (as opposed to immobility)
also carries risk for falls and fractures.

While the literature on resident benefits from lift
use is sparse, Nelson and colleagues have exam-
ined the links between a comprehensive safe lift
program and resident outcomes (Nelson, Collins
et al. 2008) and found some benefits to resident
alertness and affect.

The sit-stand lift (Figure 1) may offer particular
benefits, since its use requires more effort
(strength and balance) from the participating
resident than does use of the full lift (Figure 2)
in which the resident exercises none of his own
muscle or balancing power to effect the lift.

§Occupational Health Program, University of Maryland School of Medicine

*National Council on Compensation Insurance

1 Work funded by the Commonwealth Foundation and accepted for publication in the Journal of Occupational and

Environmental Medicine
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To look at the relationship between safe lifting
and these two population outcomes, we joined
safe lifting data from a survey of long-term care
Directors of Nursing to two outside data sets:

e National Council on Compensation
Insurance (NCCI) workers compensation
claims and cost data (to assess caregiver
outcomes).

e Centers for Medicare and Medicaid Services
(CMS) facility level data on resident well-
being (to assess resident outcomes).

Methods

DON Respondents

Two hundred seventy-one DONSs in 23

states responded to a survey conducted by

the Occupational Health Program at the
University of Maryland containing questions
about their powered mechanical lift (PML)
inventories, resident census and characteristics
of their safe lifting programs. A list of CMS
certified LTC facilities was obtained (>7500)
and NCCI matched the facilities on that list

to a database containing claims information
that yielded 656 facilities, just under a 10%
match. All were invited to participate. DON
surveys were conducted over the phone, on
line or through the use of written mail in ques-
tionnaires. Surveys were conducted between
November 2007 and May 2008

Survey variables from the DON survey
Variables obtained from the survey used
to predict worker and resident outcomes
included:
e Total PMLs per 100 residents 2005,
2006, 2007
e Sit-stand lifts per 100 residents 2005,
2006, 2007
o Full lifts per 100 residents 2005, 2006, 2007
Resident census 2005, 2006, 2007
e Safe Lift Index (SLI) which was derived as
the average z score of 11 items measuring
facility policies, attitudes and practices
regarding safe lifting including questions
on training, lift need identification, use of
powered mechanical lifts, accountability
for failure to use lifts, and DON prefer-
ences for and perceived barriers to lift
use. Cronbach’s alpha was 0.749

Use of Workers’ Compensation Data for Occupational Safety and Health: Proceedings from June 2012 Workshop

Variables to determine the quality and
duration of the safe lift program were also
collected:
e Adequacy of safe lift policy ass assessed
by a single question in the DON survey
e Time safe lift policy was in place

Workers’ Compensation Variables provided

by NCCI including the following:
Frequency outcome variable which reflects
all claims due to lifting in nursing-related
class codes (medical only and lost-time)
per full —-time equivalent worker at an
annual rate for the years covered in the
survey.

Cost outcome variable is the total medical
and indemnity paid losses from the claims
due to lifting in nursing-related class codes
divided by exposure.

Statewide frequency
This variable is used to control for state
differences.

Resident well-being variables collected from
CMS included:
Outcome variables - facility level resident
quality indicators (QI/QM) from the CMS
“percent triggered” file, indicating the percent
of facility residents who are determined by the
facility to fall above a predetermined “trigger-
ing” threshold score on each indicator below:
e Use of physical restraints
e Use of Antipsychotic drugs without a
diagnosis of psychosis
e Bedfastness
e Residents at high risk for and have pres-
sure ulcers
e Falls
e Fractures

Ownership structure variable to control for
differences in for-profit, not-for-profit, and
government owned facilities, obtained from the
CMS Nursing Home Compare website data.




Analyses

Workers’ Compensation Outcomes

Models (claims frequency and costs) are
repeated measurement multilevel Tobit models
with random effects at the unit of measure-
ment (LTC facility) and fixed effects on the
level of ownership type. (Tables 1 and 2)

Resident Well-Being Outcomes

We examined resident well-being mean values
stratified by safe lift index for 2005, 2006, and
2007. See Table 3.

We examined nonparametric Spearman
correlations between resident well-being out-
comes and lift type, for 2005, 2006 and 2007,
presented in Table 4

We used cross sectional generalized estimat-
ing equations (xtgee) (STATA 11) to examine
the relationships between resident well-being
outcomes and a) sit-stand PMLs and b)
tull-lifts per 100 residents, c) the SLI, adjust-
ing for year and census. This information is
presented in Table 5.

Results

Workers Compensation Outcomes

Claims Frequency

See Table 1. Higher values of the safe lift index
are significantly associated with lower values for
workers’ compensation claim frequency (p<=
.01). Also, while not reaching statistical signifi-
cance, we note the beneficial impact on workers
compensation claims frequency of the number
of available lifts per resident.

We observed that for a one standard deviation
increase in the SLI, a 49% reduction in claims
frequency is obtained.

Costs

See Table 2. Higher values of the safe lift index
are associated with lower workers compensa-
tion costs (p=<.05).

Further analysis showed that a one standard
deviation increase in the safe lift index is asso-
ciated with a 33% reduction in total facility
compensation costs.

Resident Well-Being Outcomes

Outcomes stratified by SLI

Please see Table 3. In all six outcomes, the
resident well-being means are lower (better) in
the high SLI category than the low. However,
we see no significant differences in these mean
outcomes by SLI category (low/high).

Correlations between PML availability and resi-
dent outcomes over three years. Please see Table
4. Seventeen of the 18 correlations between
total lifts per 100 residents and outcomes are
statistically significant, with correlations of all
resident outcomes but falls and fractures in

the expected direction, that is, better resident
outcomes are observed when more lifts are
available. We see similar patterns when we look
separately at full and sit-stand lifts. Associations
are generally negative (yielding better resident
outcomes) between lift availability and restraint
use, bedfastness, antipsychotic drug use and
pressure ulcers. These beneficial associations
appear stronger for sit-stand lifts with 18 vs. 6
comparisons reaching statistical significance.
The associations between lift availability and
falls and fractures are positive, reflecting the
residents’ exposure to the risk of falling when
they are no longer immobile.

Multivariate analyses of resident outcomes by
safe lift predictors. Please see Table 5. Overall,
we see that safe lift predictors have a generally
beneficial effect on resident well-being out-
comes, adjusting for the size of the facility and
year. This is true for full and sit-stand lifts which
are both associated with a critically important
resident well-being outcome - fewer pressure
ulcers among high risk residents. In addition,
sit- stand lifts are associated with less bedfast-
ness. We also see that sit- stand lifts are slightly
associated with falls and fractures. The safe lift
index however, which integrates comprehensive
elements of a safe lift program, is associated
with a decline in resident falls.
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Discussion

Although the impetus for safe lift practices and
lift assist device usage in LTC was originally
meant to stem the high rates and costs of care-
giver injury, we have shown in this study that
they are also associated with benefits to residents
in LTC. For four CMS-derived mobility-related
resident well-being outcomes, we observed
improvements for residents (two statistically sig-
nificant after accounting for adjustment variables)
as a function of the lift number. The positive asso-
ciations with falls may reflect to some degree an
inherent fall risk associated with resident mobil-
ity. However, resident falls decline with better

safe lift programs which include comprehensive
safe lift strategies, policies and worker training, as
measured by the Safe Lift Index.

Reducing workers compensation claims and
costs also depended not just on lift numbers,
but on these integrated facility safe lifting
characteristics.

Thus a comprehensive safe lift culture in LTC
was seen to benefit both workers and residents
in an integrated system of safety.
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Table 1. Workers’ Compensation Claims Frequency Tobit Model

Explanatory Variable Coeficient Standard Error Significance
(intercept) -0.1634 1.1173
Lifts per Resident -0.0741 0.0536
Safe Lift Index -0.1733 0.0399 ek
State Frequency 2.731 0.8335 et
For Profit -0.8190 0.435 *
Government -0.2378 0.6941
(Log of scale parameter) 0.7410 0.0598 o
No. of observations: 317
No. of positive observations: 216
Log Likelihoods: -542.6 (model); -655.1 (intercept only)
Chi-squared (58.8): 225.13***
Analysis of variance of safe lift program:
Chi-squared (2) 26.45***
Analysis of variance of ownership structure:
Chi-squared (2) 4.19
Note ****** significance at 1%, 5% and 10% levels, respectively
Table 2. Workers’ Compensation Total Costs Tobit Model
Explanatory Variable Coefficient Standard Error Significance
(intercept) -0.1465 0.2283
Lifts per Resident -0.0101 0.0110
Safe Lift Index -0.0209 0.0082 i
State Frequency 0.4995 0.1703 il
For Profit -0.1744 0.0887 o
Government -0.1713 0.1430
(Log of scale parameter) -0.8347 0.0549 il

No. of observations: 317

Chi-squared (2) 13.91***

Chi-squared (2) 6.15**

No. of positive observations: 213

Log Likelihoods: -196.3 (model); -275.9 (intercept only)
Chi-squared (56.6): 159.21***

Analysis of variance of safe lift program:

Analysis of variance of ownership structure:

Note ****** significance at 1%, 5% and 10% levels, respectively
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Figure 1. Sit-Stand Lift

Figure 2. Full lift
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Workers’ Compensation versus Safety Data Use at the
Veterans Health Administration: Uses and Weaknesses

Michael Hodgson, M.D., M.P.H.
Veterans Health Administration

Background

In the mid 1990s, the Veterans Health
Administration (VHA), one of three admin-
istrations in the Department of Veterans
Affairs (VA), undertook a major restructur-
ing of its systems, focused on quantitative
performance management. Given its long
-standing focus on appropriate use of data,
it created a vision of aligned integrated data
systems, with elements of safety manage-
ment, workers compensation (WC), clinical
employee occupational health, and hazard
management integrated into a single unified
system. A basic WC system did exist, as a
franchise fund, supporting both VHA and
several other Federal agencies. The national
safety system, the Automated Safety Incident
Surveillance and Tracking System (ASISTS),
a safety management system, developed at
one of the facilities, was expanded to support
collaboration among all parties involved

in injury management. These included the
injured employee, the supervisor, and staft
from WC, safety, and occupational health.
This presentation will summarize the use of
data for program management and evaluation
in a large health care system using signature
injuries as examples.

Patient handling, sharps, and assault represent
signature injuries in the health care industry,
the industry with the highest rate of nonfatal
injuries in the U. S. workplace. Each of these
presents complications or record-keeping.
Patient manual handling injuries have no
specific code within the old Bureau of Labor
Statistics coding system; only a complex
algorithm identifies them, and that approach
has never been validated. Nevertheless, they
represent approximately 15% of injuries within
VHATs safety management system and over

40% of injuries to nursing personnel. The defi-
nition of assaults varies dramatically between
law enforcement, safety, and healthcare usage
and even between police, safety, and human
resources within the same system. Within
VHA those represent approximately 7% of all
injuries. Together, assaults and manual han-
dling injuries represent almost 80% of injuries
to nursing personnel. Sharps injuries, with
reporting requirements defined by 29 CFR
1910.1025, represent approximately 14% of
safety incidence but less than 0.1% of worker’s
compensation events. The WC data system
for VHA contains fewer than 35% of the
overall injuries reported to the safety system,
and in approximately 35% of the events in the
workers compensation system, the code for
type of injury is missing. In 2004 ASISTS
injury data were made available to all levels of
the organization under the assumption that
knowledge of local injury rates, and arising
competition, would drive awareness and pre-
vention behaviors. For Privacy Act reasons,
access to the WC system is controlled more
tightly.

VHA has used data as a core tool in its
performance management not just in clinical
management (Jha et al. 2003) but also for
infrastructure operations. An example (Figure
1) presents the results of three workers com-
pensation performance indices over the last
years, as they came into use. VHA chose to
rely on the White House performance metric,
timely submission (defined as occurring
within two weeks after injury) of WC claims
(CA1/2 submission timeliness). The goal was
revised upwards each year, as performance
across Federal agencies improved, Beginning
in 2009, additionally, VA tracked the number
of individuals not at work who had work

Use of Workers’ Compensation Data for Occupational Safety and Health: Proceedings from June 2012 Workshop



capacity. Beginning in 2011, timely submis-
sion of fiscal paperwork (“Department of
Labor CA7 form submission timeliness”, i.e.,
within one week) became a White House per-
formance metric. Figure 1 presents a timeline
of performance improvement on central WC
metrics followed both by the Department of
Labor and by VA and VHA management. The
graph shows clear evidence of progress with
measurement and feedback being associated
with dramatically improved performance.

Importantly, the major improvements in per-
formance metrics did not accompany parallel
financial management improvement, however.
Between 2000 and 2011, despite the above
dramatic improvement, both the compensa-
tion chargeback' costs (i.e., wage and salary
replacement for longer-term disability [CCBC]
and chargeback medical costs [CBMC]),

costs for testing and treatment, increased
dramatically, by over 50%. A major reason for
that discrepancy rests in the way the Federal
system tracks short term disability costs.

Those costs, incurred during the first 45 days
after injury, are formally called “continuation
of pay” (COP) and are managed by indi-
vidual agencies with a simple payroll coding
change. The CCBC represent costs beginning
after 45 days after injury. The actual figure
changes frequently, until DOL OWCP makes
a final determination whether an injury is
really work-related. The Federal program

is regulated under the Federal Employee
Compensation Act, which contains far more
stringent privacy protections then commercial
workers compensation systems.

Although VHA has been a leader in the
development and use of the electronic patient
record, its human resources infrastructure has
not benefitted from the same sustained strate-
gic focus and support. The central reporting
of COP Days requires multiple hand-entries,
telephone and paper notes between three
participants (supervisor, payroll clerk, WC
specialist), and manual data transmission.
Figure 2 illustrates the arising discrepancies for

Figure 1. VHA WC Program Management: 2000-2012.

'"The term “chargeback” refers to the process by which Occupational Workers Compensation Program (OWCP)

bills employing agencies for their compensation costs, which are calculated on the basis of payments made from the
Compensation Fund. By August 15th of each year, OWCP informs each agency of the amount expended on behalf
of its employees from the Compensation Fund during the preceding fiscal year (which runs from July to June for
chargeback purposes). The agency then either reimburses the Fund in the amount requested or budgets that amount
for compensation purposes for the upcoming fiscal year. The process is described in FECA PM 5-0900).
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the first quarter of the fiscal year 2012 for COP
data, as reported through two different process
streams. One stream provides information on
the number of claims authorized by staft and
is reported directly to the VHA WC program
office. The second represents the figure that
actually finds its way to the Governmental
central accounting system and is reported to
the various agencies. The national system
provided a 38% under estimate of cost. This
discrepancy occurs each quarter. The com-
plexities of managing administrative data,
with its deadlines and operational timing
requirements, obviously influence data quality
in operations and distinguish them from data
quality in research settings. Practitioners and
researchers must be aware of the context and
environment in which data are collected.

Patient Handling Injuries

Patient handling represents one of the sig-
nature injuries in health care and has long
represented an highly visible hazard. In
recognition, the Tampa VAMC initiated a
program in 1998. All patient manual handling
injuries to nurses were examined, classified

to a mechanism, and coded by preventability
characteristics (Nelson et al. 2003). An expert
panel was assembled to redesign the tasks.

Redesign of transfer tasks was pilot-tested
and validated in a biomechanics lab in 2000
and underwent an initial field demonstration
project (Nelson et al. 2006). Between 2001and
2003 the program was rolled out in high-

risk (spinal cord injury, nursing home care)
units under carefully controlled evaluation
with detailed business case considerations
(Siddharthan et al., 2005). Data from that
roll-out project, collected under Institutional
Review Board approval, with assurances of
confidentiality, supported a strong business
case. Beginning in 2005, VHA’ Office of
Public Health supported national implementa-
tion at individual, early adopting facilities and
regional business units. National program
cost modeling in 2006-2007 led to a formal
budget proposal, funded for 2008 through
2011 at $200 million. The program consisted
of technology (ceiling lifts, other equipment),
unit peer safety leaders, and facility-level
program managers together with additional
program elements. Figure 3 presents the
annual rate of manual handling injuries, as
described in ASISTS, together with critical
milestones. Injury rates continued to rise
through 2006, because of increased patient
acuity, gradually increasing patient obesity,
and the aging workforce.

Figure 2. Continuation of Pay Hours: Concordance of VHA Internal Authorized Reporting with

AITC/DFAS Reporting
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These rate changes, though encouraging, are
misleading and incomplete in at least three
ways. First, even this system [ASISTS] suffers
from approximately 50% under reporting
[Siddharthan et al., 2006]. Second, short-
term disability costs (COP days) are not
linked to any of the data systems, and neither
ASISTS or WC-OSH-MIS provides short-
term disability costs related to the injuries.
For that reason, cost savings are unavailable
at the national level. Third, the WC system,
which uses BLS codes, has no specific manual
handling category so that even long term
disability costs are not precise and cannot

be linked to injury cause without individual
evaluation and pulling of each administrative
record. Operational WC data, with old BLS
codes, as used in this large system, therefore
pose real problems of miscoding, misclas-
sification, and under-estimation of costs even
though some performance rate data suggest
major improvements in injury frequencies.
Justification of the national program on a
cost basis would not have been possible using
a business case development without a very
formal scientific evaluation under Human
Subjects Protection rules. For musculosk-
eletal injury tracking, therefore, the safety
system has had some advantages.

Violence and Assaults

Similar issues arise with assaults, a second
signature a hazard in the healthcare industry,
as almost 60% of nonfatal assaults in the
workplace occur in that industry. VHA
initially developed systematic front-line
worker protection programs in the late 1970s,
Prevention and Management of Disruptive
Behaviors [Lehman 1979], with awareness,
personal safety skills, de-escalation techniques,
and therapeutic containment strategies taught
in four modules. In 2000, VHA undertook a
national review and initiated major program
shifts to reduce the threat of violence and

to improve workplace safety, distinguishing
patient-driven from coworker violence. After
leadership training and a national survey
[Hodgson et al. 2004], a national stand-down
for violence prevention awareness occurred
in 2002. The trainer network was rejuvenated
over the next years, placing at least two at each
facility, and training front-line staff [Mohr
etal. 2011]. In 2004 in 2005, a Disruptive
Behavior Committee was established at each
facility to manage the “Patient Record Flag”,
an item visible across the country in the
VHAs electronic medical record [Hodgson
2012]. A one-week on-site mini residency
teaches the necessary threat assessment and

Figure 3. Time course of the national patient manual handling injury rate in relation to major

program initiatives based on ASISTS
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management skills. In response to the percep-
tions of coworker threats, VHA implemented
the Civility, Respect, and Engagement of the
Workforce [CREW] project [Belton 2007].

Still, measurement of success in reducing
violence requires data. Data require both

a system and definitions. The definitions of
assault vary substantially between different
systems. For example, in law enforcement
verbal aggression falls under the definition of
assaults; the distinction between assault and
battery rests on touching. Most safety profes-
sionals consider assaults to require physical
injury. In the world of human resources,
hostile work environments, lateral violence,
and other “looser” definitions are included.
Figure 4 presents the annual rates of assaults
in the context of VHA's major program initia-
tives since 2000. The specific question, then,
is whether rates in safety systems and rates

in workers compensation systems provide
the same answer. We assembled rates at the
facility level for three fiscal years, 2008, 2009,
and 2010, from our 140 facilities. We explored
correlation coefficients between those years for

rates at the facility level comparing the safety
and the workers compensation system. The
results suggest a reasonable relationship, but
that relationship changes dramatically from
year to year. In 2008, the correlation coef-
ficient was 0.25, clearly statistically significant
(p <0.0051), although only 6% of the variance
was shared across facilities [R-square of 0.062]
with 15, or 10.7% facilities missing data. In
2009, the correlation coefficient was 0.45, sub-
stantially higher with a proportionately larger,
i.e., 20%, shared variance (p<0.001)and 13, or
9.3%, missing data. In 2010, the correlation
coeflicient was 0.648 (p<0.001), with almost
half of the variability across facilities shared
[R-square of 0.42] with 12 (8.6%) facilities
missing data. These figures suggest that at
least for something as dramatic as assaults rel-
atively similar figures arise at the facility level.
On the other hand, more detailed scrutiny
provides very different answers. For example,
in a 2001 survey, patients were perpetrators
of over 85% of assaults on clinicians and on
over 65% of assaults on non-clinical staff
[Hodgson 2004] with the remainder resulting
primarily from staff on staff violence. Recent

Figure 4. Time course of the national assault injury rate in relation to major program initiatives

based on ASISTS
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data [Dement 2004, Arnetz 2012] suggest a
far higher proportion of staff driven assaults.
In addition, detailed scrutiny of the approxi-
mately 6000 events in VHA safety system,
ASISTS, suggests that over 95% represent
patient on provider attacks. Again, as with
safe patient handling, somewhat similar results
arise from workers compensation and a safety
data, but the differences are worth exploring.
Policy developers and scientists should know
their organization, data systems, and criteria.

Blood Borne Pathogens Injuries

Finally, the third signature injury in healthcare,
sharps, has generated its own recordkeeping
requirement in the Sharps Injury Log, as
required by 29 CFR 1910.1025. For a variety
of reasons, over 95% of sharps injuries do

not generate a formal, compensable, record-
able workers compensation injury. Very few
individuals lose more than a few hours of work
time. And yet within the VHA system, sharps
injuries represent approximately 14% of all
injuries, upwards of 5000 injuries per year.

Summary

Clearly, workers compensation data have their
uses. Still, users must be aware of the limita-
tions. This presentation provided evidence for
several such limitations; others, such as cost
shifting, hidden costs, and enrollment criteria,
are well known. Here four limitations are
worth reiterating.

First, results and interpretations of workers
compensation data differ from those arising
from the use of safety data even within the
same system. A primary concern is data
quality, especially for researchers who are
used to the accuracy and integrity of research-
quality data.

Second, there are clear differences in rates
derived from the two separate systems; the
reason for that discrepancy remains unclear.
Similarly, characteristics of the events captured
in each system may differ, as described above
for the perpetrator issue. The reasons for
those discrepancies remain unclear, as reasons
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for reporting into two separate systems have
not been studied.

Third, the issues of definitions must be
emphasized. Some systems have very clear,
operationally well-defined criteria for use. In
others, the definitions are no less precise but
differ substantially from the way they are used
elsewhere. In yet others no formal definitions
exist, and miscounting is likely.

Fourth, data can only be understood in their
system’s context. Users must understand the
organization, reporting behaviors, defini-
tions, incentives, and technical details of
reporting systems.

In any case, the greater use, publication, and
targeted dissemination would drive attention
to system performance
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Linking Workers’ Compensation Data and Earnings Data to
Estimate the Economic Consequences of Workplace Injuries

Seth A. Seabury
RAND Corporation

Introduction

There are many costs associated with work-
place injuries and illnesses. Among the most
important are the economic losses suffered by
injured workers in the form of lost earnings.
[1] These losses derive both from uncompen-
sated time out of work during recovery and
from residual long-term disability that lowers
both the likelihood of working in the future
and wages for those who do work. Quantifying
earnings losses is important for understanding
the magnitude of the problem caused by poor
health and safety in the workplace. Earnings
loss estimates also provide a useful metric for
evaluating the performance of workers’ com-
pensation in meeting key policy objectives.

Accurately measuring the economic outcomes
for injured workers poses several empiri-

cal challenges. Past work has made strides
estimating earnings losses by combining data
from state workers’ compensation systems
with other administrative databases on earn-
ings. The purpose of this article is to describe
this method, highlight some key lessons
learned and identify some areas where more
effort is needed.

Overview of the Methodological Approach
Simply put, earnings losses are just the dif-
ference between injured workers’ expected
earnings and their actual earnings after an
injury. However, measuring this requires
knowledge of a counterfactual: What would
injured workers have earned in the absence of
an injury? Since what would have happened is
fundamentally unknowable, estimating earn-
ings losses requires estimating the uninjured
earnings of injured workers.

Others have summarized the development

of earnings loss estimates in more detail,[2]
so here I provide only a brief summary. The
use of workers’ compensation data linked

to earnings to estimate losses dates back to
the 1960s. Early studies took the pre-injury
earnings of injured workers and projected
expected earnings using aggregate trends in
earnings.[3-6] This approach is limited by the
assumption that average earnings growth for
injured workers mirrors aggregate trends. If
injured workers are a nonrandom sample of
workers—say, if they had lower expected wage
growth—it could introduce bias.

In the late 1990s, researchers began using more
refined estimates of expected earnings. The
breakthrough was the introduction of a quasi-
experimental design: compare the outcomes
(in this case, earnings) of the “treated” subjects
(injured workers) to a sample of “untreated”
control subjects before and after treatment
(the date of injury). As long as control workers
are selected such that their expected earnings
in the post-injury period equal the expected
earnings of injured workers, this method pro-
duces unbiased estimates of earnings losses.

Past studies have mostly used one of two
criteria to identify control workers. The first
is to use workers who were injured but with
minimal severity and little time out of work
(e.g., medical only injuries).[7-9] The differ-
ence between injured and “uninjured” worker
earnings is estimated controlling for other
confounders using multivariate regression. The
other commonly used approach is to match
injured workers to workers who were never
injured, but who worked at the same firm
and had very similar earnings to the injured
workers prior to the injury.[10-12]
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Either approach can provide unbiased esti-
mates of earnings losses, but they hinge on
different assumptions. Studies using minor
injuries as controls rely on the comparatively
minor physical harm suffered to assume that
earnings losses from the injury are only expe-
rienced in the short-term, with no residual
and lasting effects. Studies using uninjured
workers as controls assume that closeness in
pre-injury earnings at the same firm accurately
predicts closeness in post-injury earnings.
However, data on workers’ compensation
typically provides more detailed information
on demographic characteristics (e.g., gender)
than data on earnings. This means that studies
using only data on workers’ compensation
claimants have better ability to control for con-
founding factors that could affect labor market
outcomes, but at the cost of assuming zero
intermediate and long-term earnings losses
for minor injuries. Recent evidence is mixed
on whether the results are affected by different
matching techniques.[12, 13]

Past Findings

Figure 1 gives an example of estimated earn-
ings loss using data from a recent RAND study
of permanently disabled workers’ compensa-
tion claimants in California.[14] The data on
workers’ compensation claims were from the
California Disability Evaluation Unit (DEU)
for claims with injury dates from 2000 to 2007.
Workers’ compensation records were linked to
quarterly earnings data for up to 12 quarters
prior to the quarter of date of injuries and up
to 20 quarters after the date of injury. This
estimate used the second method described
above: that is, control workers were selected
based on having very similar earnings at the
same firm as the uninjured workers they were
matched to.

The pattern in Figure 1 shows what has been
found in most earnings loss studies, particu-
larly for permanently disabled workers: that

is, losses are immediate, severe and persistent
over time. The earnings of injured and control
workers track each other closely in the time
leading up to the date of injury. However,
beginning in the quarter of injury there is a
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sharp drop in earnings of about 25-30%. This
decline persists over the full 5 years following
the date of injury.

While the estimated size of losses from any
particular study differs according to the
characteristics of the sample used, this overall
pattern has been consistently found in most
earnings loss studies. Prior to injury, the earn-
ings of injured and control workers follow a
similar trend (mitigating though not elimi-
nating concerns of selection on unobserved
characteristics, which could bias earnings loss
estimates). Some studies have found greater
levels of recovery in earnings than witnessed
for workers in Figure 1,[9, 11] but most studies
still find a strong residual earnings loss even
several years after the date of injury.

One of the key findings from this work has
been the questionable long-term adequacy

of workers’ compensation benefits.[15, 16]

A study of permanent disability benefits in 5
states showed that workers’ compensation ben-
efits replaced less than 50% of pre-tax earnings
(in one states as low as 30%) 10 years after an
injury.[17] However, this finding does appear
to depend on the particular jurisdiction being
studied. A study of workers’ compensation
benefit adequacy in Canada suggested much
higher levels of income replacement.[18]

An important feature of earnings loss estimates
is that they can be used as outcome variables to
identify how economic outcomes for injured
workers are affected by the injured workers’ own
characteristics, policy interventions or other
system features. Past studies have used earnings
loss estimates to test for gender discrimina-

tion among disabled workers,[9] evaluate how
workers’ compensation reforms affect return to
work,[14] and evaluate the accuracy and fairness
of disability evaluation systems used to deter-
mine compensation.[18-21]

Directions for Future Work

While much has been learned about the short-
term and long-term economic consequences of
workplace injuries using earnings loss studies,
serious knowledge gaps remain. Perhaps the




biggest limitation of the existing literature is a
lack of generalizability. Workers’ compensation
is made up of individual state systems with no
centralized, national database of claims. Thus,
earnings loss studies have been conducted

on a jurisdiction-by-jurisdiction basis. To
date there have only been studies done in a
handful of US states and Canadian provinces
(to my knowledge just California, Minnesota,
Michigan, New Mexico, Oregon, Washington,
Wisconsin, Ontario and British Columbia).
Given the wide diversity in labor market con-
ditions and workforce characteristics across
the US, it is possible that outcomes for injured
workers could differ significantly. More
general conclusions about benefit adequacy
could be drawn if we had a wider set of states
across which to compare outcomes and
income replacement.

A related problem is a lack of consistent earn-
ings loss estimates over long time periods
covering different aspects of the business
cycle. One study found that local economic
conditions within California did affect earn-
ings losses, but there is little evidence about
the effect of broader trends in outcomes.[22]
To better understand the impact of local and
national economic conditions on earnings
losses, a larger and more comprehensive
database would be needed than has previously
been used.

Data limitations have also prevented the study
of how earnings losses vary over important
individual and employer characteristics that
could be important drivers of economic
outcomes. Relatively little is known about how
losses differ according to different types of
jobs because occupation is often not recorded
(or recorded inconsistently) in administrative
databases. Moreover, age, race and education
are all individual characteristics that could
affect earnings losses, but a lack of reliable
data for both injured workers and controls has
prevented their systematic study. The issue of
age is particularly important topic of study,
because this is often used as a basis to adjust
permanent disability benefits, though incon-
sistently across states.

There is evidence that employer characteristics
affect economic outcomes (e.g., workers at
larger employers have lower losses).[9, 23, 24]
However, it is unknown whether these differ-
ences are because of the behavior of employers
or due to systematic differences in their
workers. In particular, more work is needed

to better understand how injured workers are
affected by employer accommodations and
disability management strategies.

Finally, there are key aspects of workers’
compensation systems that could influence
economic outcomes that have not been
evaluated. The availability, cost and quality
of medical treatment for injured workers are
all items of intense concern, but it is largely
unknown how medical care affects earnings
losses in the long term. Similarly, there are
legal aspects of the workers’ compensation
system that could affect outcomes for injured
workers, such as litigation that arises over
benefit disputes or incentives for employers
to adopt disability management programs

or worksite accommodations (because of
experience rating of insurance premiums, for
example). Linking earnings loss estimates to
medical treatment and different dispute reso-
lution outcomes could substantially increase
our understanding of how these and other
factors impact injured workers.

Discussion

When used properly, earnings loss estimates
provide an objective measure of a key aspect
of the economic burden of workplace injuries
and illnesses. This can be useful for evaluating
the cost-effectiveness of different safety inter-
ventions. Moreover, earnings loss estimates
can provide a key metric for assessing how
system features, reforms, and policy interven-
tions affect outcomes injured workers. That
said, current data limitations make it difficult
to exploit these opportunities to their full
potential.

A national (or international) sample of earn-
ings loss estimates for injured workers would
provide a more robust and general picture of
the experience of injured workers. It would
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also allow researchers to study new topics and held data on workers’ compensation claims (e.g.,

take advantage of the different features of indi- by a large, national insurer). Alternatively, new
vidual state policies in a natural experimental questions could be added to existing national
framework. Significant progress along these surveys to better identify injured workers.

lines could be made by pooling data from Exploring these different options should be a

the different state programs, or by combining priority for future work estimating the economic
administrative data on earnings with privately consequences of workplace injuries and illnesses.

Figure 1. Example of Earnings Loss Estimates Using Permanently Disabled Workers from California

Source: Author’s Calculations

! The development of the two different methods was influenced at least in part by differences in the availability of data
for different studies.

2 The availability of data differed based on the length of time between date of injury and the date of data extraction in
early 2010.

*More detail on the exact data and methods are available in the study report.

*Note that there is a decline in earnings for both the control workers and injured workers. The reason for this is

that all workers were required to be working in the quarter of injury (a necessary restriction to identify the at-injury
firm). The decline in average control worker earnings after the quarter of injury reflect the natural attrition from the
labor market that occurs over time (people retire, get fired, move out of state, etc.)

* The National Longitudinal Survey of Youth (NLSY) has been used to study earnings losses,[13] but the geographic
information in the NLSY is restricted and the sample size of injured workers could make it hard to identify significant
regional or time trends.

¢ For example, California increases permanent partial disability benefits for older workers while Colorado increases
them for younger workers.
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Workers’ Compensation Costs in Wholesale and Retail

Trade Sectors’

Anasua Bhattacharya, Paul Schulte, and Vern Anderson
National Institute for Occupational Safety and Health

Introduction

The wholesale and retail trade (WRT) sector
employs nearly 20 million workers. The whole-
sale trade sector is identified by the Bureau
of Labor Statistics’ (BLS) North American
Industry Classification System (NAICS) code
42, and the retail trade sector is identified by
the NAICS codes 44 and 45. According to the
Current Population Survey (CPS), wholesale
trade sector employment in 2010 was 3.8
million and retail trade sector employment
was 15.9 million. About 55 percent of WRT
workers were male [BLS 2011a]. In the same
year, the WRT sector had 633,500 nonfatal
injuries [BLS 2011b] and 502 fatalities [BLS
2012a]. The incidence rate of nonfatal injuries
in the wholesale trade sector was 3.3 per 100
full-time equivalent workers, and in the retail
trade sector the rate was 4.0 per 100 full-time
equivalent workers in 2010. These figures
compare to 3.6 per 100 full-time equivalent
workers in all private sectors in 2010 [BLS
2012b]. The incidence rate of fatal injuries

in the wholesale trade sector was 4.9 per
100,000 full-time equivalent workers, and in
the retail trade sector 2.2 per 100,000 full-time
equivalent workers. These figures compare to
3.8 per 100,000 full-time equivalent workers
in all private sectors in 2010 [http://www.bls.
gov/iif/oshwc/cfoi/cfoi_revised10.pdf]. The
incidence rates for fatality in wholesale trade
and nonfatality in retail trade are higher than
the average of all private industries. Studies
have shown that at the 4- and 5- digit NAICS
codes of WRT industries, a wide range of

work activities and physical hazards may

cause a substantial risk [NIOSH 2006]. These
workplace hazards cause fatal and nonfatal
injuries that result in an immense loss to the
employers, employees, and the economy. Some
of these losses are covered by the Workers’
Compensation (WC) system, and the rest are
distributed to the employers in the form of lost
productivity, to the employees and their family
members as pain and suffering, and to society
[Safe Work Australia 2012]. This study focuses
on the indemnity costs and medical costs of
fatal and nonfatal injuries in WRT for the
years 2003 through 2007. WC costs are used
to estimate the losses in WRT sectors by body
parts injured and nature of injury.

Data

Primary data for this study are obtained from
BLS and the National Council on Compensation
Insurance (NCCI). BLS provides the number of
fatal and nonfatal injuries by the nature of injury
and body parts injured. The number of fatalities
is obtained from Census of Fatal Occupational
Injuries (CFOI) research files. WC data on
indemnity costs (WC payments for lost wages)
and medical costs are obtained from NCCI by
the nature of injury and body parts injured. The
NCCI data has about 1.4 million claims on WRT
for the years 2003 through 2007. The NCCI WC
costs utilized are incurred costs and not current
paid costs. Incurred costs are forward-looking,
that is, the amount that needs to be set aside
today to account for current and any future costs
[Leigh and Marcin 2012].

! Disclaimers: The findings and conclusions in this report are those of the authors and do not necessarily represent the
views of the National Institute for Occupational Safety and Health. This research was conducted with restricted access
to Bureau of Labor Statistics (BLS) data. The views expressed here do not necessarily reflect the views of the BLS.
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Methods

The medical cost per claim and the indemnity
cost per claim obtained from NCCI data

are used as the average medical cost and

the average indemnity cost. These average
medical costs and average indemnity costs are
classified by the different body parts injured
and the nature of the injury. Total medical
costs are obtained from the product of
average medical cost from NCCI and number
of nonfatal injuries and fatal injuries from
BLS. Total indemnity costs are estimated
from the product of average indemnity cost
from NCCI and number of nonfatal injuries
and fatal injuries from BLS. Total WC costs
are estimated as the sum of total medical
costs and total indemnity costs. The number
of fatalities by nature of injury for most cat-
egories was too small to report, so that is not
included in the study.

Results

Table 1 shows the number of nonfatal inju-
ries, average WC costs in 2010 dollar values
(average cost is the sum of average medical
cost and average indemnity cost), total WC
costs (TWC) and the percentages of injuries
by different body parts injured from 2003
through 2007. Both the number of nonfatal
injuries and average WC costs decreased

over the years (except for the number of arm
injuries and the average WC costs of neck inju-
ries). The results show that from the year 2003
through 2007, the WRT sector had a decrease
of 8% for “All” nonfatal injuries, a decrease of
34% for “All” average WC (AWC) costs and

a decrease of 39% for “All” TWC costs. The
frequencies and percentages of back injuries
(59,194 and 24% in 2003, and 48,190 and 22%
in 2007) are highest among all the different
types of body parts injured, followed by mul-
tiple body parts and trunk injuries. The AWC
costs are highest for the neck injuries ($36,448
in 2003, and $37,711 in 2007) followed by

the shoulder injuries ($29,161 in 2003, and
$22,306 in 2007). The TWC costs are highest
for back injuries ($1.5 billion in 2003, and $0.7
billion in 2007).
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Table 2 shows the number of nonfatal injuries,
AWC and TWC costs in 2010 dollar values,
and percentages of injuries by the different
nature of injuries from 2003 through 2007.
The results are similar to Table 1, suggesting
that the number of nonfatal injuries and
AWC costs by different nature of injuries
decreased over the years (except for number
of amputations and number of fractures). The
frequencies and percentages of sprain and
strain (108,537 and 45% in 2003, and 89,008
and 40% in 2007) are highest among all the
different types of nature of injuries, followed
by contusion and concussion. AWC costs are
the highest for amputations ($52,566 in 2003,
and $43,505 in 2007) followed by fractures
(827,548 in 2003, and $22,809 in 2007). The
TWC costs are highest for sprain and strain
($2.1 billion in 2003, and $1.1 billion in 2007).

Table 3 shows the number of fatal injuries,
AWC and TWC costs in 2010 dollar values
and percentages of the injuries by the different
body parts injured from 2003 through 2007.
The number of fatal injuries increased from
2003 (545) to 2005 (613) and then decreased
to 551 in 2007. AWC costs decreased from
$334,537 in 2003 to $212,030 in 2004 and then
increased to $280,915 in 2007 for all fatalities.
Frequencies and percentages of multiple body
parts injured (178 and 33% in 2003, and 232
and 42% in 2007) and head injuries (165 and
30% in 2003, and 122 and 22% in 2007) are
the highest among all the body parts injured.
The AWC varied a lot during this period for
the different body parts injured. AWC costs
for neck injuries were the highest for 2007
($550,711) while AWC costs for head injuries
were the highest for 2003 ($411,496). The
TWC costs are highest for 2003 head injuries
($68 million) and 2007 multiple body parts
injuries ($68 million).

Table 4 shows the medical costs, indemnity
costs, and total costs for fatal and nonfatal
injuries separately and together. It also shows
the total medical costs and indemnity costs in
2010 dollar values for all injuries and the total
estimated WC costs for the years 2003 through
2007. The results suggest that the medical costs



decreased for both fatal (from $61 million in
2003 to $10 million in 2007) and nonfatal inju-
ries (from $1.1 billion in 2003, to $0.9 billion
in 2007), but the indemnity costs increased

for fatal injuries (from $121 million in 2003

to $145 million in 2007) and decreased for
nonfatal injuries (from $3.7 billion in 2003 to
$2.1 billion in 2007). The estimated total WC
costs (sum of medical costs and indemnity
costs) for all fatal and nonfatal injuries in the
WRT sector decreased from $4.9 billion in
2003 to $3.1 billion in 2007, a decrease in 38
percent. Chart 1 shows that the total WC costs,
total indemnity costs and total medical costs
have dropped similarly in these years. It also
shows that total non-fatal WC costs and total
fatal WC costs have almost remained the same
during these years.

Discussion

Many studies have demonstrated that WC
systems do not compensate for all fatal and
nonfatal injuries, as there are conditions and
incentives that discourage the submission

of a WC claim, and the compensation itself

is inadequate [Azaroff et al. 2002; Leigh and
Robbins 2004; Bonauto et al. 2010]. Previous
studies focusing on the WRT sector have con-
cluded that the health burden of occupational
injuries and fatalities is substantial for the
WRT sector [Anderson et al. 2010]. The value
of determining the true economic burden of
occupational injuries and illnesses lies in the
potential benefit for the employers, employees,
and society from reducing the hazards and
improving workplace safety. This is the first
attempt to estimate the medical costs and
indemnity costs of fatal and nonfatal injuries
for the WRT sector. Due to the large number
of employees in this sector, even a small
increase in injury rates can significantly affect
the burden for the employers, employees, and
society. The outcomes obtained suggest that
the estimated total WC costs have decreased
from 2003 through 2007, yet they remain
high. This decline is due to the drop in the
number of nonfatal injuries and average WC
costs. A reason behind this decline in WC
costs for nonfatal injuries could be increased
under-reporting over the years. According to

BLS data [BLS 2004, 2005, 2006, 2007, 2008],
disabling injuries (that is, injuries that involve
days away from work and cases of job transfer
restriction due to injuries) are approximately
55 percent of all injuries. Nondisabling injuries
(that is, injuries that do not require days away
from work) are approximately 45 percent.
Leigh et al. [2000] suggested that about 35% of
nondisabling injuries are underreported and
20% of disabling injuries are underreported.
Therefore, an average of 28% underreporting
can be assumed for all nonfatal injuries; with
this assumption, the total costs of nonfatal
injuries will be $6.9 billion in 2003, and $4.2
billion in 2007 in 2010 dollar values. Another
reason for the decline in indemnity costs could
be that injured workers are brought back to
work earlier and better accommodated while
they are on the mend.

Medical costs for fatalities are highly unstable,
varying from $9.54 million (in 2007) to $61.38
million (in 2003) for fatal injuries. This can

be both because of highly variable numbers of
fatalities and because of the strong rightward
skew of the cost per case distribution (high
cost outliers).

The results obtained by body parts injured and
nature of injury (data not shown) suggest that
the total costs are highest for back injuries,
fractures, and sprain and strains. Many of the
employers in the WRT sector are small busi-
nesses with low profit margins. Therefore, any
workplace injury is more detrimental to these
employers compared with large corporations.
Controlling exposures triggering these injuries
will prevent the injuries, improve productivity,
and will reduce losses in the economy.

Limitation and Future Research

This study estimates the medical costs and
indemnity costs of fatal and nonfatal injuries
in WRT. A true economic burden will incor-
porate indirect costs of fatal and nonfatal
injuries accounting for the pain and suffering
of the injured workers and the underreporting
of occupational injuries that are not included
in this study. There is also a difference between
the number of WC claims and BLS counts;

the BLS capture rate is smaller than the WC
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capture rate [Boden et al. 2010], and this study
utilized BLS counts with no adjustments for
underreporting. There is a need for more
research to determine the factors contributing
to the most expensive treatments, such as back
injuries and head injuries, which have the
highest WC average medical costs. Another
needed extension is an analysis incorporat-
ing all major industries. Work-related injury
data are publicly available from BLS, but the
WC data are only available from individual
WC bureaus, some of which are so expensive
it is impractical to conduct comprehensive
research studies. Different states have differ-
ent WC systems, and they cannot be directly
linked to BLS injury data. Improved linkage
between the WC data and BLS injury data
would help researchers predict the true
economic burden of workplace injuries and
fatalities.
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Table 1. Number, Average WC Costs, Total WC Costs (in 2010 dollar values) and Percentages of
Injuries by Body Parts Injured for Nonfatal Injuries

Body Parts Number/Costs 2003 2004 2005 2006 2007
Arm Number 9,695 9,216 10,101 9,225 10,064
Percent 3.99 3.85 4.28 4.20 4.51
AWC Costs ($) 19,119 18,421 17,234 16,091 13,853
TWC Cost ($ mil.) 185 170 174 148 139
Back Number 59,194 59,858 53,398 50,338 48,190
Percent 24.36 24.99 22.63 22.90 21.61
AWC Costs ($) 26,280 22,785 20,383 16,411 14,096
TWC Cost ($ mil.) 1,556 1,364 1,088 826 679
Head Number 15,879 14,054 14,921 15,133 15,547
Percent 6.53 5.87 6.32 6.88 6.97
AWC Costs ($) 26,717 27,819 22,027 19,518 18,583
TWC Cost ($ mil.) 424 391 329 295 289
Multiple Body Parts Number 21,446 21,197 20,284 19,105 21,372
Percent 8.82 8.85 8.60 8.69 9.58
AWC Costs ($) 24,864 25,375 25,380 20,983 18,167
TWC Cost ($ mil.) 533 538 515 401 388
Neck Number 3,742 4,285 3,557 3,180 3,345
Percent 1.54 1.79 1.51 1.45 1.50
AWC Costs ($) 36,448 33,173 34,129 28,506 37,711
TWC Cost ($ mil.) 136 142 121 91 126
Shoulder Number 15,916 15,252 15,280 15,133 14,948
Percent 6.55 6.37 6.48 6.88 6.70
AWC Costs ($) 29,161 28,163 26,345 24,111 22,306
TWC Cost ($ mil.) 464 430 403 365 333
Trunk Number 16,782 16,414 17,086 14,773 14,386
Percent 6.90 6.85 7.24 6.72 6.45
AWC Costs ($) 18,753 17,573 16,067 14,359 12,888
TWC Cost ($ mil.) 315 288 275 212 185
All Number 243,045 239,524 235,976 219,802 223,046
AWC Costs ($) 19,778 18,341 16,892 14,464 13,079
TWC Cost ($ mil.) 4,807 4,393 3,986 3,179 2,917

The percentages do not add up to 100 percent as the ‘Other’ category is not included in the table.
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Table 2. Number, Average WC Costs, Total WC Costs (in 2010 dollar values) and Percentages of
Injuries by Nature of Injuries for Nonfatal Injuries

Nature of Injury Number/ Costs 2003 2004 2005 2006 2007
Amputation Number 903 1,327 1,263 903 1,005
Percent 0.37 0.55 0.54 0.41 0.45

AWC Costs ($) 52,566 44,392 41,180 42,003 43,505

TWC Cost ($ mil.) 47 59 52 38 44

Burns Number 2,894 3,364 3,428 3,226 2,617
Percent 1.19 1.40 1.45 1.47 1.17

AWC Costs ($) 10,923 12,650 12,181 14,633 8,271

TWC Cost ($ mil.) 32 43 42 47 22

Contusion/ Concussion Number 25,150 24,284 23,538 21,492 21,787
Percent 10.35 10.14 9.97 9.78 9.77

AWC Costs ($) 15,814 14,184 12,728 10,700 9,324

TWC Cost ($ mil.) 398 344 300 230 203

Carpal Tunnel Syndrome | Number 3,290 2,682 2,627 2,064 2,193
Percent 1.35 1.12 1.11 0.94 0.98

AWC Costs ($) 25,711 22,441 21,286 21,537 20,228

TWC Cost ($ mil.) 85 60 56 44 44

Fracture Number 15,852 16,663 17,547 16,220 17,815
Percent 6.52 6.96 7.44 7.38 7.99

AWC Costs ($) 27,548 27,288 24,798 24,858 22,809

TWC Cost ($ mil.) 437 455 435 403 406

Sprain/ Strain Number 108,537 106,316 102,979 94,307 89,008
Percent 44.66 44.39 43.64 4291 39.91

AWC Costs ($) 19,943 18,610 17,241 14,692 12,770

TWC Cost ($ mil.) 2,165 1,979 1,775 1,386 1,137

All Number 243,045 239,524 235,976 219,802 223,046
AWC Costs ($) 19,778 18,341 16,892 14,464 13,079

TWC Cost ($ mil.) 4,807 4,393 3,986 3,179 2,917

The percentages do not add up to 100 percent as the ‘Other’ category is not included in the table.
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Table 3. Number, Average WC Costs, Total WC Costs and Percentages of Injuries by Body Parts

Injured for Fatal Injuries (in 2010 dollar values)

Body Parts Number/Costs 2003 2004 2005 2006 2007
Back Number 12 11 15 7 12
Percent 2.20 1.89 2.45 1.20 2.18
AWC Costs ($) 349,538 188,154 132,078 265,965 0
TWC Cost ($ mil.) 4 2 2 2 0
Head Number 165 161 154 159 122
Percent 30.28 27.66 25.12 27.37 22.14
AWC Costs ($) 411,496 251,434 161,830 261,122 222,131
TWC Cost ($ mil.) 68 40 25 4 27
Multiple Body Parts Number 178 213 230 219 232
Percent 32.66 36.60 37.52 37.69 42.11
AWC Costs ($) 309,514 200,479 241,481 259,405 294,167
TWC Cost ($ mil.) 55 43 56 57 68
Neck Number 11 14 13 12 20
Percent 2.02 241 2.12 2.07 3.63
AWC Costs ($) 294,107 243,724 81,993 399,984 550,711
TWC Cost ($ mil.) 3 3 1 5 11
All Number 545 582 613 581 551
AWC Costs ($) 334,537 212,030 223,114 260,655 280,915
TWC Cost ($ mil.) 182 123 137 151 155

The percentages do not add up to 100 percent as the ‘Other’ category is not included in the table.

Table 4. Medical Costs and Indemnity Costs of Nonfatal and Fatal Injuries (Mil. $) (in 2010

dollar values)
Year | Nonfatal Injuries Fatal Injuries All Injuries
Medical | Indemnity | Total | Medical | Indemnity | Total | Medical | Indemnity | Total
(%) (%) %) ($) ($) (%) (%) (%) %)
2003 | 1,075 3,732 4,807 | 61 121 182 1,136 3,853 4,989
2004 | 1,025 3,368 4,393 | 13 110 123 1,038 3,478 4,516
2005 | 985 3,001 3,986 | 21 116 137 1,007 3,116 4,123
2006 | 874 2,305 3,179 | 21 130 151 895 2,435 3,331
2007 | 865 2,052 2,917 | 10 145 155 875 2,197 3,072
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Chart 1: Medical, Indemnity and Total WC Costs (in
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Linking Workers’ Compensation and Group Health Insurance
Data to Examine the Impact of Occupational Injury on
Workers’ and their Family Members’ Health Care Use and

Costs: Two Case Studies’

Abay Asfaw, Regina Pana-Cryan, Tim Bushnell, Roger Rosa, Rebecca Mao
National Institute for Occupational Safety and Health

Background

Linking workers’ compensation (WC) and group
health insurance (GHI) data provides informa-
tion that allows researchers to follow the pre- and
post-work injury health status of both workers
and their family members. Although the use of
such administrative data for research has some
drawbacks, the use of medical and workers com-
pensation claims data also avoids the limitations
that can be associated with surveys, including
issues of recall and self-report. The objective

of the two case studies described here was to
examine the impact of occupational injury on
injured workers’ and their family members’ GHI
health care use and costs. In the first case study,
we examined the incidence and costs of hospi-
talization among family members before and
after occupational injury. In the second study, we
examined GHI utilization and costs following
acceptance or denial of WC medical claims.

Case study 1

Incidence and Costs of Family Member
Hospitalization Following Injuries of
Workers’ Compensation Claimants?

Abay Asfaw, Regina Pana-Cryan, Tim Bushnell
National Institute for Occupational Safety
and Health

Introduction
The objective of this study was to determine
whether occupational injuries for which

WC claims were filed were associated with
subsequent short-term increases in inpatient
medical care for family members. There are
several reasons why occupational injury might
have consequences for the family. First, as
indicated by Weil (2001), occupational injuries
may reduce family income in two ways, since
WC benefits do not fully replace regular wages
and family members also might not be able

to seek employment or stay as fully employed
while caring for an injured worker as they
were before the injury. In the most difficult
situations, families may be forced to sell their
assets, leave or change school, or move (Morse
et al. 1998). Second, family members may

also have to shoulder greater physical burdens
to care for the injured worker and perform
household tasks to which the injured worker
cannot contribute (Morse et al., 1998; Strunin
and Boden, 2004). Third, the psychological
distress of the injured worker might also lead
to stress and psychological problems among
family members (Morse et al., 1998; Strunin
and Boden, 2004). As a result of these impacts,
families of injured workers may also experi-
ence additional health problems. Using data
from Canada, Brown et al. (2007) found that
medical care use was higher for the families

of injured workers over the five year period
following the year of injury. In this study, we
focused on hospitalizations as indicators of the
most severe impacts on health and medical
care use and cost of family members. We also

'The findings and conclusions in this report are those of the authors and do not necessarily represent the views of the

National Institute for Occupational Safety and Health.

2 The full paper, upon which this discussion is based, has been published: Asfaw, A., Pana-Cryan, R. and Bushnell, P.
T. (2012), Incidence and costs of family member hospitalization following injuries of workers’ compensation claim-
ants. Am. J. Ind. Med., 55: 1028-1036. doi: 10.1002/ajim.22110
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focused on short periods of time (3 months)
before and after injury. We hypothesized

that occupational injury would increase the
incidence and costs of hospitalization among
workers’ families, and that the impact would
be higher for family members of more severely
injured (SI) workers.

Data and Method

We used the MarketScan Health and
Productivity Management (HPM) and
Commercial Claims and Encounters (CCE)
databases compiled by Thomson Reuters.

The data contain information on WC and
GHI claims of injured workers’ and family
members, respectively. Eighteen employers
(all clients of Thomson Reuters) provided
employee data for the HPM database. The
WC claims information in HPM includes an
enrollment id, the date of injury, the status

of claims (closed /open /reopened), and the
amount of indemnity and medical payments.
We used the HPM database to identify
workers who suffered an occupational injury
between 2002 and 2005, and whose WC claim
was closed by December 31, 2006 (the last
date of data availability at the time of our
analysis). An occupational injury was classi-
fied as severe if the injured worker received
indemnity payments and stayed away from
work for at least seven working days following
injury. The CCE database includes data files
for inpatient, outpatient, and pharmacy GHI
claims for workers and their family members.
The claims information in CCE includes
enrolment id, dates of service, diagnoses, pro-
cedures, and payments. Hospitalization data
for family members of injured workers were
extracted from the CCE inpatient data files
for the period between January 1, 2002 and
December 31, 2005. We linked the HPM and
the CCE files using the anonymous and unique
‘enrollment id’ variable. We used a conditional
logistic regression to estimate the odds ratio of
family hospitalization three months before and
after occupational injury.

We chose to focus on comparison of 3-month
periods before and after injury for two reasons.
First, we found that the incidence rate of
family hospitalizations rose over the first three
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months following occupational injury and
then fell to approximately the pre-injury rate
in the sixth month, so that comparison of
3-month periods might increase the likelihood
that differences of statistical significance are
detectable. Second, a rise in hospitalization
rates within a short time after injury is more
plausibly linked to the injury and would be
virtually unaffected by long term trends. To
observe the GHI medical claims of family
members within the three months before and
after occupational injury, workers injured
before April 1, 2002 and after September 30,
2005 were excluded from the analysis. Before-
after comparisons were carried out separately
for the families of SI workers and the families
of all injured workers. These before-after
comparisons addressed our hypothesis that
incidence and costs of family hospitalization
would be higher following occupational injury.

Results

We used a before-after analysis to compare the
odds and costs of family hospitalization three
months before and after occupational injury
for 18,411 families, 15.7% of whom were SI.
Since the claims of each family were observed
twice (three months before and three months
after occupational injury), the total sample
size was 36,822 observations. Table 1 presents
the conditional logistic regression results, with
odds ratios for family hospitalization after
injury versus before injury, and 95% confi-
dence intervals (CI).

Among families of all injured workers, in the
three months following occupational injury,
the odds of at least one family member being
hospitalized were 31% higher than in the three
months preceding injury. Among the families
of SI workers, the odds of hospitalization

were 56% higher in the three months follow-
ing injury. Because there was no evidence

of change in the cost per hospitalization,
hospitalization costs were estimated to have
increased by approximately the same percent-
age as the odds of hospitalization.

These results support our hypotheses but
should be interpreted with caution for several
reasons, including the following. First, it may
be possible that the work injury could alter



family decisions about undergoing hospitaliza-
tion, although we could not identify a clear
reason that this is responsible for our results.
Second, we did not include data on health care
services that were not directly attributable to

a stay in the hospital or for which claims were
not filed. Third, the 3-month comparison
periods were designed to capture only short
run impacts of occupational injury. Fourth,
costs may also have been underestimated

due to exclusion of WC cases that were not
closed by December 31, 2006. If WC cases of
more severe injuries take longer to close, this
could have reduced the number and average
severity of SI workers in our data set. Finally,
the findings may not generalize to segments of
the U.S. working population that were under-
represented in the data set we used.

Conclusion

The impact of occupational injury may extend
beyond the workplace and adversely affect
the health and inpatient care use of family
members. To further explore the complex
pathways between an occupational injury and
the health of family members, future research
could focus on the specific nature of occupa-
tional injuries (e.g. acute versus cumulative
trauma) associated with increases in family
health problems, as well as the specific nature
of these problems.

Case Study 2

Group Health Insurance Utilization and
Cost Following Acceptance or Denial of
Workers Compensation Medical Claims
Abay Asfaw, Roger Rosa, Rebecca Mao
National Institute for Occupational Safety
and Health

Introduction

Occupational injuries impose high costs on
the U.S. healthcare system. Evidence also sug-
gests that workers with known or suspected
occupational injuries and illnesses may not
file for WC benefits due to fear of disciplinary
action, stigmatization, harassment, or denial
of benefits. (Biddle et al., 1998; Conway and

Svenson, 1998; Rosenman et al., 2000; Morse
et al., 2000). Even if some workers apply for
WC benefits, employers could dispute the
work-relatedness of an injury or condition

or challenge its severity. As a result, WC
claimants might not receive full indemnity
or medical payments or their claim could be
totally denied (Ellenberger, 2000; Dembe,
2001; Boden et al., 2001). Based on data from
the 2007 Behavioral Risk Factor Surveillance
System (BRFSS), CDC (2010) indicated

that successful WC claims for medical

costs ranged from 47% in Texas to 77% in
Kentucky. Leigh & Robbins (2012) indicated
that the WC system does not adequately
cover the costs of occupational injuries and
illnesses, resulting in workers use of other
insurance programs to help pay for those
costs. Using macro level data from the Bureau
of Labor Statistics (BLS) and the National
Council on Compensation Insurance (NCCI)
and the total costs of occupational injuries
and illnesses estimated from Leigh (2011),
Leigh and Marcin reported that for medical
costs not covered by WC, other insurance
programs covered $14,22 billion, Medicare
covered $7.16 billion and Medicaid covered
$5.47 billion. This study complements such
macro level studies by estimating GHI utiliza-
tion and cost differences between workers
whose WC medical claims were accepted and
denied using individual level WC and GHI
utilization information within a short period
after the incidence of occupational injury.

Data and method

The 2002-2005 Thomson Reuters MarketScan
Health and Productivity Management (HPM)
and Commercial Claims and Encounter (CCE)
data described above were used. Overall
52,046 workers who were injured and filed for
WC benefits between 2002 and 2005 were used
for analysis. Workplace injury was defined by
filing for WC indemnity and medical benefits
and a WC medical claim was considered
denied if no medical costs were paid from the
WC program. GHI utilization and costs were
measured using outpatient and inpatient GHI
records within two weeks before and after the
occurrence of an occupational injury. Two-
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week pre- and post-injury periods were chosen
to reduce the influence of other unobservable
factors that might affect the health status of
the injured workers. Utilization was defined

as at least one outpatient or inpatient visit
during the time under consideration. Costs
were determined separately for the two weeks
before and after the occupational injury as the
total amount of money paid by GHI during
each two-week period.

Results

Overall, 17% and 1% of injured workers used
outpatient and inpatient GHI during the study
period, respectively. In the two weeks before
an occupational injury, 18.8% of workers
whose WC medical claims were accepted and
19.9% of workers whose WC medical claims
were denied used outpatient GHI at least once.
Within two weeks following an occupational
injury, GHI utilization for outpatient services
increased to 30.4% and 37.8% for workers
whose claims were accepted and denied,
respectively. Inpatient GHI utilization also
increased from 0.05 to 0.1% and from 0.31 to
0.97% for injured workers whose claims were
accepted and denied, respectively. All of these
differences were statistically significant.

We used logistic regression to examine outpatient
and inpatient utilization of group health insurance
within two weeks after injury while controlling for
pre-injury utilization and other factors. Covariates
included in the model were pre-injury health-
care utilization, sex, age, hourly versus salaried
compensation, union membership status, health
plan type, industry, and region of WC claimants.
Separate regression equations were estimated for
outpatient and inpatient services. The results are
presented in Table 2. Holding all other factors
constant, the odds of WC claimants whose
medical claims were denied using GHI outpatient
services at least once within two weeks after
injury was 30% higher than that of WC claimants
whose medical claims were accepted. The effect
was much stronger in the case of GHI inpatient
service utilization.

We also estimated the effect WC medical
claims denial on the unconditional outpatient
and inpatient GHI costs, and part of the results
are presented in Figure 1. Denial of WC claims
increased outpatient and inpatient GHI costs
by 45% and 239%, respectively, controlling for
all covariates included in the model.

To give the issue a national perspective, we
extrapolated our cost estimates following
WC claim denials to national injury figures
provided by the Bureau of Labor Statistics
(BLS). According to BLS, more than 5 million
nonfatal occupational injuries and illnesses
were reported per year during our study
period. Based on a WC claim rejection range
of 19.4% in our sample to 39% in a CDC
report (CDC, 2010), denial of WC medical
claims could cost other parts of the health
care system between $245 to $484 million
within two weeks after injury.

The study has the following limitations. First,
we did not have any information about why
the medical claims were denied. If most of
denied claims were not work-related, our
results could overestimate the impact of

WC denial on the GHI. Second, we did not
consider workers who were injured but did
not apply for WC. Third, to reduce the effect
of other unobservable factors that might affect
the health status of the injured workers, we
considered costs incurred only within two
weeks before and after injury. Costs incurred
after two weeks of injury could be substantial.
Finally, the data we used were restricted to
large employers who were clients of Thomson
Reuters and all of the workers had GHI.

This might not represent the U.S. working
population.
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Table 1. Conditional logistic regression results: odds of one or more family hospitalizations three
months after versus three months before occupational injury

All injured workers Severely injured workers

Odds ratio 1.31 1.56
Z-score 3.17 2.18
P>z 0.002 0.029
95% Confidence Interval 1.11-1.55 1.05-2.34
Number of observations® 1,340 212

1 The conditional logistic regression analysis procedure employs only observations for families
with a change in hospitalization status before and after injury.
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Table 2. Determinants of group health insurance utilization within two weeks after injury:
Logistic regression results

Variables Utilization of group health insurance
Outpatient Inpatient
OR 95% CI OR 95% CI
WC medical claim status (1 if e o 2.511 -
denied & 0 otherwise) 1.295 1.233-1.361 3.340 4.441
.Ogtpa;tlent visit 15 days before 333004 3.181 - 3.491
injury
0.895 -
ook _
Male 0.762 0.728 - 0.798 1.191 %85133
%ok _ *okok . -
Age 1.014 1.012 - 1.016 1.027 1.041
Paid hourly (L if yes &0 0.808*** 0.750 - 0.871  0.754 0457~
otherwise 1.243
. 0.611 -
Member of a union 0.921¢* 0.874-0.971 0.89 1298
Region'
Industry’
Health plan type’
Observations 51990 51859
Wald chi? (Prob > chi?) 3847 (0.001) 151 (0.001)
Pseudo R2 0.06 0.04
Log pseudolikelihood -30472.727 -1403.5365

% p<0.01, ** p<0.05, * p<0.1
S In the inpatient equation the variable was dropped due to perfect collinearity.
t Results omitted for brevity.

Figure 1. Impact of WC claims denial on inpatient GHI costs within 2 weeks after injury
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Occupational Amputations in lllinois: Data Linkage to

Target Interventions

Linda Forst, Lee Friedman
University of Illinois at Chicago

Background

Amputations are severe injuries that cluster in
certain work sectors and workplaces, dispropor-
tionately affect Hispanics and immigrants, and
are completely preventable. Amputation inju-
ries are worthy of study because they represent
a sentinel injury that is easy to diagnose and
rarely disputed as being work-related, making
them relatively easy to capture in occupational
injury surveillance systems. Furthermore, they
horrify everyone, and thus may provide an
impetus for enforcers, insurers, policy makers
and the public to demand interventions that
prevent them.

Ilinois, the fifth largest state in the US, has a
population of almost 12.9 million and employs
some 6 million workers in all economic sectors.
Approximately 600,000 people are employed in
manufacturing and almost 200,000 in construc-
tion, the sectors at highest risk for amputation
injury. The goal of this investigation is to
determine the numbers, rates, and trends of
amputations in Illinois, to compare state-based
data with the BLS Survey of Occupational
Injuries and Illnesses, to determine the extent
of OSHA investigations/citations of known
amputations, and to foster a dynamic, statewide
intervention program based on surveillance
using workers compensation data.

Methods

For this study, we obtained datasets for the
years 2000 through 2007 from the Illinois
Department of Public Health—the Illinois
Trauma Registry (TR); the Illinois Hospital
Association via our own hospital—the
Hospital Discharge database (HD); and the
Illinois Workers Compensation Commission—
the “claims” database (WC). We conducted a
descriptive analysis of each dataset and linked

cases across the three datasets to approximate
the total number of cases in Illinois and to
describe them. We extracted work-related
cases from the TR Registry by designation of
either “work-related” or “workers compensa-
tion” payer. Five variables were used to do the
linkage: age, sex, race/ethnicity (for HD and
TR; not captured in the WC database), date
of injury, and diagnosis codes. The diagnosis
is not coded in the WC dataset, so “amputa-
tion” was used as a key word). We compared
the number and characteristics of the cases
we detected from State databases with the
cases that were captured by the BLS-SOII. We
reviewed OSHA citations for amputations
during the same period to determine how
many of the cases found in the Illinois datasets
had been investigated. We took these results
to State agencies to foster a discussion about
potential avenues for prevention.

Results

Table 1 shows the variables collected in each of
the three databases. We found a total of 3984
cases in the state databases with only eight
cases linking across all three databases; 487
(plus 8) linked across HD and TR; 148 (plus

8) linked across WC and TR; and 10 (plus

8) linked across WC and HD. Amputations

by body part were, as follows: thumb 1693
(42.5%), other digits 1522 (38.2%), whole hand
343 (8.6%), forearm 68 (1.7%), shoulder 20
(0.5%), toes 88 (2.2%), foot 64 (1.6%), lower
leg 24 (0.6%), and thigh 32 (0.8%). There were
data missing about location in 130 of the cases.

Among the 2344 workers compensation
claims, 88.8% is male, with 70.4% ranging in
age between 25 and 54. Some 54% is married,
and almost 37% has dependents--11.2% with
three or more dependents. The median weekly

Use of Workers’ Compensation Data for Occupational Safety and Health: Proceedings from June 2012 Workshop



wage of these workers was $500 at the time
of the injury, with an interquartile wage of
$347-$736. While 18% of all workers whose
cases go to workers compensation arbitration
represent themselves, overall, almost 53% of
amputated workers represent themselves.

Where were these workers (from the Workers
Compensation database) employed at the
time of amputation? The ten employment
types with the highest number of amputations,
overall, were five temporary employment
agencies, the State of Illinois, two food
manufacturers, one heavy manufacturer, and
one grocery store chain. Employers with the
highest number of major amputations were the
State of Illinois (8 cases; 5 arm or hand, 3 leg);
one temp agency (6 cases, 4 arm or hand, 2
leg); two heavy manufacturers (9 cases; 6 arm
or hand; 2 leg, 1 foot); and one waste disposal
company (3 cases; 3 arm or hand).

As shown in Table 2, between 2000 and 2007,
the BLS SOII estimated that 3637 private-
sector, work-related amputations occurred

in Illinois. As described above, our analysis
identified 3984 cases of amputation during the
same period, of which 2.2% were public sector
employees. Overall, the two data sources iden-
tified nearly the same number of total cases of
amputations, with the linked dataset identify-
ing 7.1% more cases. Overall, the amputation
cases identified by state-based data sources
differed from the SOII estimates by no more
than 15%. The biggest differences were seen

in 2004 and 2006 with percent differences of
63.1% and 85.8%, respectively.

Illinois is a Federal-plan OSHA state with four
OSHA area offices. Between 2000 and 2007,
there were 2712 amputation investigations.
The top five employers with 20 amputations
had a total of 12 inspections. Only three of
these five employers were cited for known
amputation hazards—lockout/tagout and
machine guarding; only one company was
investigated and cited within the 60 day
statute of limitations. As of 2007, the Illinois
Department of Labor provided oversight of
governmental employees; any injured workers
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from federal, state, county, or municipal
employers would not be expected to appear in
the OSHA citations database.

Investigators presented these results to an
occupational surveillance advisory board

in Illinois, and to the Illinois Department

of Labor, which investigates governmental
employers and temporary agency employers.
The IDOL is looking into the cases to deter-
mine how enforcement and other intervention
could play a larger role in prevention.

Discussion

Systems designed to capture occupational
illnesses and injuries include targeted surveys
(eg, BLS SOII), state based workers compensa-
tion reports, and rare physician reporting
systems. Each of these sources significantly,
and often predictably, undercounts the
number of work-related illnesses, injuries,

and fatalities. There are well known barriers
to reporting: on the part of workers, there is
underreporting of injuries to supervisors, pos-
sibly due to concern about affording lost time
or jeopardizing their employment, inability to
easily access workers compensation insurance,
or an unwillingness to come to the attention of
immigration officials; on the part of employers,
there may be a disinclination to record inci-
dents in OSHA 300 logs, to report to workers
compensation insurers, or to call attention

to informal employment arrangements; and
there is rare reporting from health care pro-
viders who often are unaware that cases are
work-related or prefer to access general health
insurance rather than workers compensation
insurance (Azaroff et al. 2002).

Data linkage allows for capture of the
maximum number of cases since it identifies
cases present in databases that have different
inclusion criteria. Data linkage also makes it
possible to fill in missing variables. Finally,
data linkage can expand the number and range
of variables, thereby offering a more compre-
hensive picture of demographics, hazards, risk
factors, adverse health outcomes, and cost.

The State databases in Illinois were remarkably
similar to those of BLS, overall, during the




period studied. The significant differences
seen in two of the years suggest that the sam-
pling strategy or the weighting of cases should
be re-considered. A clearer understanding

of how closely the SOII approximates true
frequencies on non-fatal occupational injuries
and illnesses—which may differ by specific
diagnosis—would assist in refining how the
sample is handed.

As expected, SOII captures more of the minor
injuries, while data from hospitalization and
those going to arbitration are likely to be the
more severe cases. This speaks to establishing
a multi-source system in which the BLS SOII
plays a central role. Other possible solutions
are to require that all employers report, that
the filing is electronic, and/or that the US
develop a national survey of workers (Wolfe
and Fairchild, 2010).

There is a new proposed rule that requires the
reporting of all amputation injuries to OSHA.
This change should not only go into effect, but
efforts should be made to require reporting
from health care providers to OSHA to assure
that this public health emergency is addressed.
Increased detection of workplace amputations is
essential to targeting interventions and to evalu-
ating program effectiveness. This study points
out strengths and limitations of the current
occupational surveillance systems. It also points
out the limitations of at least one workers com-
pensation system to capture cases. Examining
current uses of workers compensation data,
systematizing data collection, and harmonizing
systems across states would add significantly

to a national effort to prevent occupational ill-
nesses and injuries across the US.
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Table 1. Data elements available in Illinois Trauma Registry, Hospital Discharge and Workers
Compensation databases.

) Data Elements
Inclusion
Database Criteria Demographics Exposure Data | Health Data Economic
Variables
Trauma Persons treated | Name ICD9 E-codes ICDON & Cost of
Registry (ITR) inlevel 1 or 2 SSN E849, showing | E-codes hospitalization
trauma unit Gender locations Body site Hospital
for=12h Age where injury Severity procedures
(~45,000/yr) Race/Ethnicity occurred Hospital Hospital days
Time, day, date | procedures
of injury Treatment
Disability
status on
discharge
Blood alcohol
Hospital All individuals | Gender ICD-9N and ICD9 codes Cost of
discharge (HD) | hospitalizedin | Age E-codes Hospital hospitalization
Mlinois Race/Ethnicity procedures Hospital days
Hospital cost Payer source
Discharge
status
Workers Persons filing Name Employer Diagnosis key Total medical
Compensation workers SSN Name word costs
Claims (WC) compensation Gender Nature of injury | Hospital Lost wages
claims for Age Narrative procedures Cost of
arbitration of injury Level of compensation
through IWCC circumstances disability Payer source
(~70,000/yr)

Table 2. Comparison of amputation injuries of residents in Illinois from state data sources to SOII
estimates from 2000 to 2007

Percent Error ®

Xi:;:)lia tion Total Cases Private Sector * son g:;ier:ated P?;;::lt (135:::: ’ Privzg«:l 1S;ector
2000 689 674 696 -1.0% -3.2%
2001 576 563 658 -12.5% -14.4%
2002 507 496 453 11.9% 9.5%
2003 481 470 540 -10.9% -12.9%
2004 467 457 280 66.8% 63.1%
2005 471 461 450 4.7% 2.4%
2006 437 427 230 90.0% 85.8%
2007 356 348 330 7.9% 5.5%
Total 3984 3896 3637 9.5% 7.1%

2 Private sector cases is estimated based on subset of cases with employer information (N=2344), of which 2.2% were
employed in the public sector.

® Percent error formula: Linked dataset (experimental) minus Survey of Occupational Injuries and Illnesses estimate
(accepted value) divided by the accepted value
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The Role of Professional Employer Organizations in Workers
Compensation: Evidence of Workplace Safety and Reporting’

Harry Shuford

National Council on Compensation Insurance, Inc.

A range of alternative or nontraditional
employment arrangements are emerging in

US labor markets. One of the most widely
discussed in workers compensation is the
category of professional employer organiza-
tions, often called PEOs. In some sense PEOs
involve dual employers—one who controls

the worksite and the other, generally the
employer of record, who handles a range

of human resource services such as payroll,
benefits, and workers compensation. The PEO
industry often is perceived as a potential, if not
actual, problem for the workers compensa-
tion industry. Assertions of underreporting
claims, misclassifying payroll, and distorting
the system of experience rating are common.
There is a comparable concern with the quality
of the data on workplace injuries collected

by the Bureau of Labor Statistics (the Survey
of Injuries and Illnesses or SOIL.) This short
paper provides some analysis of these concerns
based on workers compensation data.

The Market Share of PEOs Is Modest
Workers compensation data suggests that the
PEO market is highly concentrated. The 15
largest PEO companies comprise approxi-
mately two-thirds of the insured PEOs in

the workers compensation market in NCCI
ratemaking states. Across all 37 NCCI rate-
making states, PEOs account for a relatively
small share of all workers covered by workers
compensation insurance. In the voluntary

market in these states, the PEO share of
insured payroll is approximately 1%-2%; in
the residual market in the 25 states where
NCCI has data, PEOs account for about 4%.
PEOs are responsible for a material portion
of employment in some states (e.g., FL, TX),
especially in the residual market (e.g., AZ).
NCCT’s data also indicates that on average the
worksite employer/clients of PEOs are smaller
(under 10 workers) than non-PEO employers
(almost 20 workers) (Exhibit 1).

Underwriting Experience of PEO Policies
Is Comparable to Non-PEO Policies
Reported frequencies for lost-time claims are
typically higher for PEO policies across the
three market segments that were examined,
including:

1. Voluntary market large deductible policies
segment (which typically represent PEO
master policies or larger employers)

2. Voluntary market other than large deduct-
ible policies segment (which typically are
small employers)

3. Residual market segment (primarily small,
difficult-to-insure employers).

Exhibits 2 through 4 display results for one of
these three market segments®.

! Overview of a presentation by Harry Shuford delivered at an NIOSH-organized workshop on “Using Workers

Compensation Data for Occupational Safety and Health” June 19-20, 2012, Washington, DC. It was based on the
early results of a more extensive study to be published by NCCI in early 2013. Harry Shuford is Practice Leader
and Chief Economist at the National Council on Compensation Insurance. His colleague Linda Li was the research
project lead, assisted by Eric Anderson.

*Results are shown only for the voluntary market and only for insurance policies that are not based on large deduct-
ible programs. The specifics vary among the three segments, but the general patterns are comparable. The full set of
results will be published once this study is completed.
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Exhibit 1°
Comparing PEO Workers Compensation Policies

PEO Client/Employer Appear to Be Small Businesses
25.0 -

20.0 - I Average # Workers per Client/Employer
15.0 -
10.0 -
0.0 -

Master PEO Pollcy MCP Client Policy Multlple PEO Pollcy Non-PEO Policies

Exhibit 2: Lost-Time Claims Frequency

In the Voluntary Market, Frequency Has Declined But Remains Higher for
PEOs Than for Non-PEOs Other Than Large Deductible Policies (Typically
Smaller Employers) 2004-2009 at 2nd report

3A master PEO policy is a single insurance policy issued to a single PEO but covers “leased” workers for multiple
PEO clients. The Multiple Coordinated Policy (MCP) and multiple PEO policies cover the leased workers for a single
PEO client.
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Exhibit 3: Lost-Time Claims Severity

In the Voluntary Market, Severity Trends Are Comparable But Severity
Is Lower for PEOs Than for Non-PEOs Other Than Large Deductible
Policies (Typically Smaller Employers) 2004-2009 at 2nd report

Exhibit 4: Lost-Time Claims Loss Ratios

In the Voluntary Market, Modified Premium Loss Ratio Trends and
Levels Are Comparable for PEOs and Non-PEOs Other Than Large
Deductible Policies (Typically Smaller Employers)

2004-2009 at 2nd report
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For large deductible policies, PEOs have
comparable severity to non-PEOs. PEOs

loss ratios based on manual premium have
increased over time relative to non-PEOs;
however, PEOs modified premium loss ratios
(which reflect the application of the experi-
ence modification factor) have been lower
than non-PEOs. This suggests that on average
adverse claims experience is properly reflected
in higher experience modification factors. For
other than large deductible policies, severity
trends are comparable, but levels are lower for
PEOs than for non-PEOs, and loss ratios are
comparable. In the residual market, severity
trends have been higher for non-PEOs than
for PEOs, and loss ratios have often been lower
for PEOs than for non-PEOs.

The observed higher frequency (Exhibit 2)
suggests that underreporting of claims is not a
major issue for PEO programs; however, it may
indicate the underreporting or misclassification
of payroll. The fact that observed severities

for PEOs are similar or lower than non-PEO
experience (Exhibit 3) is consistent with PEOs
reporting claims appropriately. The observation
that loss ratios are comparable or lower than
for non-PEOs (Exhibit 4) indicates that payroll
is typically reported appropriately. Analysis of
workers compensation data indicates that there

Exhibit 5

is no material difference in the reporting of
workplace injuries and illnesses by PEOs rela-
tive to non-PEO employers. The analysis also
indicates that on average there is little difference
in the overall experience of PEOs and non-
PEOs. Moreover, to the limited extent that PEO
claims experience is worse than non-PEOs, it is
sufficiently embedded in experience modifica-
tion factors so that the premiums paid by PEOs
cover the greater costs.

Mix of Business Across Industry Groups Is
Comparable

In the voluntary market, PEOs’ industry mix
of clients is comparable to the non-PEOs’
industry mix (Exhibit 5). PEOs’ lost-time
claims frequencies are higher for most indus-
try groups than for non-PEOs. PEOs’ severities
and loss ratios (Exhibit 6) are lower than
non-PEOs for all but the miscellaneous group.
In the residual market, PEOs are especially
prominent in manufacturing compared to non-
PEOs (Exhibit 7). PEOS’ frequency levels are
higher than non-PEOs, while severity and loss
ratios (Exhibit 8) are lower in all but the miscel-
laneous group. Adverse PEOs’ experience in the
miscellaneous group may reflect the class codes
of the employers insured. High risk classes,
such as Trucking—Long Distance Hauling—&
Drivers, are especially prominent among PEOs
in the miscellaneous industry group.

In the Voluntary Market, PEO Mix of Clients Is
Comparable to Non-PEO Mix Share of Insured Payroll by
Industry Group Policy Year 2007 at 2nd Report
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Exhibit 6
In the Voluntary Market, Lost-Time Claims Loss Ratio—Modified Premium
PEOs Are Lower Than Non-PEOs for All but Miscellaneous
Policy Year 2007 at 2nd Report

[IPEOs M Non-PEOs
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Exhibit 7
In the Residual Market, PEOs Are Especially Prominent in Manufacturing
Share of Payroll

Policy Year 2007 at 2nd Report

EIPEOs M Non-PEOs

70.0%

60.0%

50.0%

40.0%

30.0%

Share of Payroll

20.0%

10.0%

0.0%

Manufacturing Contracting  Office & Clerical Goods & Services Miscellaneous

Use of Workers’ Compensation Data for Occupational Safety and Health: Proceedings from June 2012 Workshop 55




Copyright 2012 National Council on Compensation Insurance, Inc. Republished with permission. All rights reserved.

Exhibit 8

In the Residual Market, Modified Premium Loss Ratios Are Lower for

PEOs in All But Miscellaneous
Policy Year 2007 at 2nd Report
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Observations

Differences in workers compensation
experience between PEOs and non-PEOS
exist but are not as dramatic as many might
suspect. Indeed, based on total underwriting
experience, as reflected in loss ratios, PEO
experience is similar to and in some years
superior to the experience of non-PEOs. There
are no indications that, in the aggregate, PEO
programs exhibit materially worse underwrit-
ing experience or that there are material
problems with inappropriate reporting. One
caveat should be noted: this analysis has not
examined the performance of individual PEO
programs. As noted in the opening section,
the data suggests that as few as 15 national
PEOs account for 60% of the insured market;
their experience likely dominates the aggregate
results reported above. There are several
hundred more PEOs that share the remaining

Office & Clerical Goods & Services Miscellaneous

40% of the market.* At least a few of these
likely have less than stellar results but that is
also the case with non-PEO policies.

*According to the National Association of Professional Employer Organizations (NAPEO), the industry’s trade asso-
ciation, there are several hundred PEOs countrywide; this suggests that the majority of them are very small.
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Using Workers’ Compensation Data to Conduct OHS
Surveillance of Temporary Workers in Washington State

Michael Foley, Edmund Rauser, Christina Rappin, David Bonauto
Washington State Department of Labor and Industries, Safety and Health Assessment and

Research for Prevention Program

Background

There are several reasons why it may be
important to focus OHS surveillance efforts
on the portion of the working population
without, in the definition of the BLS, “an
explicit or implicit contract for long-term
employment” [Polivka, 1996]. The share of
the total workforce without a permanent
employment arrangement is growing; the
contingent workforce exhibits several risk
factors for injury at higher levels than is true
of the permanent workforce; and there are also
reasons to believe that injuries to contingent
workers are underreported in the BLS Survey
of Occupational Injuries and Illnesses (SOII).
This project is focused on workers in the tem-
porary help supply (THS) industry as defined
within NAICS code 561320. Unlike with
other segments of contingent work, (such as
direct-hire temps, seasonal workers, and day-
laborers) records of hours worked, industries
where temporary workers are deployed and
counts of workers’ compensation claims filed
are available in Washington State for workers
in the THS industry.

The growth of the THS workforce in
Washington State has been rapid as compared
to that of the standard-arrangement work-
force. Though starting from a small base, the
growth rate of the THS industry has averaged
5.0% over the period 1990-2007, compared to
the growth in total state employment of 2.3%
per year. This growth trend also exhibits a
very strong pro-cyclical variation, with a rapid
shedding of numbers as the business cycle
heads into a recession followed by rapid gains
early in the recovery period.

When a worker’s tenure at a particular work-
place is brief there may be several reasons to

expect an increased risk for injury: unfamiliar-
ity with new work practices and surroundings,
limited safety training, disproportionately
younger workers in this category, or an
inability to refuse hazardous work or demand
appropriate protective equipment for fear of
dismissal. Employers may hire temporary
workers as a means of shielding permanent
workers from risky tasks, and they may invest
less time in providing them with appropriate
training and protection equipment. Temporary
workers hired through an agency have two
separate parties who are responsible for their
safety, which raises the possibility that neither
will take full responsibility to prepare the
worker adequately.

Because temporary help supply workers are
the employees of the temporary agency for
purposes of payment of wages, benefits and
workers’ compensation premiums, there may
exist in the minds of many client employers
the erroneous belief that an injury to a temp
worker at the client’s worksite should not be
recorded on the client employers’ OSHA 300
log, which is the source used by employers for
completing the survey.

Previous research on the question of whether
the rise of temporary or contingent work
increases the risk of worker injury has been
focused largely on discrepancies in health
outcomes rather than on the underlying mech-
anisms which lead to the differential. Studies
have found that temporary workers had higher
odds of muscular pain [Benavides et al., 2000];
that in a manufacturing setting temporary
workers had injury rates two to three times
higher than permanent workers [Morris,
1999]; and that temporary workers had four

to seven times the claim frequency compared
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to permanent workers [Park and Butler, 2001].
In the 2000 European Survey on Working
Conditions, temporary agency workers
reported greater exposure to physical hazards
and a higher level of work intensity and pace
than permanent workers [Paoli and Merllie,
2001]. Most studies have not controlled for
differences between temporary and perma-
nent workers in their industrial distribution.
Data from the 1995 CPS Supplement shows,
however, that THS workers are dispropor-
tionately concentrated in the manufacturing
and services sectors, with relatively low shares
in retail and agriculture [BLS, 1995]. Foley
[1998], using a large cohort of Washington
State workers’ compensation claimants,
showed that claim frequency and severity as
measured by time loss were higher for tempo-
rary workers than for permanent workers even
after controlling for occupation and industry.
Furthermore, this study found that the excess
risk increases with the underlying hazard level
of the industry. There were similar findings
when the analysis was restricted to claims
resulting in more than 4 lost workdays. Smith
et al [2009] confirmed these results, finding
workers’ compensation claims rate ratios
twofold higher than permanent workers in
construction and manufacturing.

Even after controlling for occupation or
industry, there remain other sources of dif-
ference between temporary and permanent
workers which may be associated with
increased injury. First among these would be
job tenure. Evidence suggests individuals with
shorter job tenure are at higher risk for injury
or illness [BLS 1997; Breslin, 2006]. Reasons
for this association may include unfamiliarity
with physical processes and environment,
safety procedures and resources [Mayhew and
Quinlan, 2002]. Given the much higher per-
centage of temporary workers who are at the
lower range of job tenure, it will be important
to separate the independent contribution of
job tenure to injury rate from that of employ-
ment arrangement. Much the same reasoning
applies to the need to control for the age of the
worker. The 1995 CPS Supplement found 25%
of temporary workers were under the age of
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25, as opposed to 15% of permanent workers.
As young age has also been associated with
injury/illness it will be important to control for
this factor as well [BLS, 1997].

In contrast to studies focusing on health
outcomes, relatively few studies have examined
directly the antecedent factors leading to the
discrepant outcomes between temporary and
permanent workers. Among these factors
may be: To what extent is this difference the
result of temporary workers’ relative youth

as distinct from their brief job tenure? Are
temporary workers given the more hazard-
ous jobs in a given worksite? Do they know
what to do if they are exposed to hazards? Do
they feel unable to refuse unsafe work? What
kind of safety training do temporary workers
receive at the worksite compared to permanent
workers? Do temporary workers underreport
injuries more than permanent workers? One
study focused on such factors as lack of super-
vision and training provided to subcontracted
employees at a large petrochemical plant
which sustained a multiple-fatality explosion
in 1989 [Kochan, 1991].

Methods

Workers’ compensation data

In Washington State all but the 400 largest
employers report hours worked by their
employees to the State Fund workers’ compen-
sation insurance system. These are grouped by
a risk-classification system referred to as the
Washington Industrial Classification (WIC)
system. The WIC system combines industry
and occupation to group workplaces by similar
risk of injury for insurance purposes (e.g., a
painter and an electrician within the same
construction company may have the same
NAICS code but will be assigned different risk
classes). In all there are 316 “risk classes” in
the WIC system, of which 16 are reserved for
temporary employees working for temporary
help services companies. These include
separate classes for office support, technical
services, warehousing, retail/wholesale, health
care, food processing, agriculture, janitorial
services, vehicle operation, machine operators,
assembly work and construction. The WIC



system allows us to compare claims rates in
each particular kind of temporary work to
those of other, permanent-worker risk classes.
In order to make valid comparisons, accepted
claims received over the most recent five-year
period were extracted and the occupation code
listed on the claim captured. The distribu-
tion of occupational codes (SOC2K codes)

on the “candidate” permanent risk class was
compared to that of the particular temporary
risk class in question. If there was at least a
50% overlap in these codes, the permanent
risk class was accepted as a valid comparison
to the relevant temporary risk class. For the
most recent five-year period we compared
accepted claims rates, time-loss claims rates,
claim rejection rates, average lost workdays per
claim, claim costs and frequency of employer
protest between each of the following twelve
temporary risk classes and their selected com-
parable risk classes.

Claimant interviews

Since the overall goal of this surveillance
activity is to evaluate the risk factors associated
with temporary agency employment we are
also conducting telephone interviews with
recently injured temporary and permanent
workers, matched by workplace and demo-
graphic characteristics. These interviews
focus on: the nature of the business at which
they were injured; the worker’s job history;
the kinds of tasks they performed; the hazards
they faced; how they handle situations they
deem to be unsafe; the extent and quality of
safety training and equipment provided; the
importance of safety to their managers at both
the temp agency and the client workplace; the
importance of safety to co-workers; sugges-
tions for how to reduce injuries to workers;
and suggestions for how best to deliver educa-
tional material.

The data collected in these interviews will allow
us to test the role played by a number of factors
which have been suggested to explain why
temporary workers are exposed to higher levels
of occupational safety and health risk: their
shorter job tenures relative to their permanent-
ly-employed counterparts; their relative youth; a

lack of sufficient training by either the agency or
the client business, as compared to permanent
workers; whether they are assigned tasks that
are more dangerous than those done by the
permanent workers on-site; and whether it is
more difficult for them to refuse unsafe work or
ask for more training.

We select for interview all workers who filed
a time-loss claim in the previous month and
whose employer reports hours into one or
more of the Temporary Help Services risk
classes in the State Fund database. We then
select up to three injured standard-employ-
ment workers from a comparable risk class
as that of the injured temporary worker. We
also apply additional matching filters which
we believe will make for better comparisons
between temporary and standard workers,
including age, length of service at the employer
and gender.

Results

Workers’ compensation claims incidence rates,
time-loss days, claim costs per 100 FTE and
insurance premium levels were compared to
those of permanent employees working in
comparable industries and occupations. The
selection of comparable permanent risk classes
was based upon an analysis of occupational
codes listed on workers claims. These compari-
sons showed that workers who are employed
by temporary agencies have a higher claims
rate and more lost workdays per 100 FTEs
than do their permanently employed counter-
parts, controlling for industry (Figure 1).

Except in warehousing, health care and office
services, claims rates were higher for tempo-
rary workers than for permanent workers.
The risk ratio for temporary as compared to
permanent status ranges from 0.67 to 3.85,
with an overall ratio of 1.50. If one excludes
the office sector, where manual handling tasks
are rare, the overall risk ratio rises to 1.89.
Furthermore, there is a positive association
between the discrepancy in claims rates and
the claims rate for the permanent employed
workforce, suggesting that differential expo-
sure to hazards is playing some role in the
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Figure 1: Time-loss claims rates per 100 FTE by Risk Class in Washington State 2005-2011

overall story. A similar discrepancy was found
with regard to medical-only claims.

Among the limitations of using workers’
compensation data for injury surveillance of
temporary workers are that it is well-known
that work-related injuries and illnesses are
underreported to the workers compensation
systems [Fan et al., 2006]. To the extent that
there is a differential between temporary
workers and permanent workers in claims
reporting, estimates of the claims rate dis-
crepancy may be inaccurate. These data are
also not able to confirm or refute the role
played by differences between temporary and
permanent works in specific tasks performed,

safety training, or differences in age or tenure.

To help with these questions, we conducted
telephone interviews with temporary and
permanent workers with time-loss claims
matched by the procedures outlined above.
To date we have completed 34 sets of inter-
views (each set consisting of one temporary
worker and up to three matched permanent
workers). The preliminary results show a
discrepancy between temporary workers and
their permanent counterparts consistent with
elevated exposure to risk for the temporary
workers. Temporary workers were less likely
than permanent workers to report having

been asked by their agency or the client about

their experience or expertise in the work to
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be done prior to being assigned: (Figure 2).

They also rated the quality of safety training
received by the client employer to be less
adequate than that reported by their perma-
nent counterparts: (Figure 3).

Discrepancies suggestive of higher risk for
temporary workers were found as well for
frequency of training, adequacy of supervi-
sion and whether they felt they could refuse
tasks they deemed to be unsafe. We found
only mixed evidence of discrepancy in level of
hazard exposure.

Among the limitations of this kind of study
are that it is vulnerable to recall bias, that

the very short tenure pattern of temporary
workers makes it difficult to match for length
of service, and that phone follow-up is more
difficult for the younger and more transient
workers often engaged in temporary work. It is
also expected that we will get a more complete
perspective when we have completed the 200
matched sets of interviews envisioned in this
project and when we have conducted inter-
views with managers both at THS agencies and
at client businesses.




Figure 2: Asked about experience/expertise prior to job: Temporary vs permanent workers
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How WorkSafeBC Uses Workers’ Compensation Data for

Loss Prevention

Terrance J. Bogyo
WorkSafeBC

Introduction

WorkSafeBC is the exclusive workers’ compen-
sation insurer, occupational safety and health
regulator, and workplace inspectorate for
British Columbia, Canada. It insures 93% of
the employed labor force (2.4 million workers)
in more than 200,000 firms. Prevention
officers in sector-specific industry and labor
services, a province-wide field inspectorate of
occupational safety and occupational hygiene
officers, and a dedicated investigations unit
deliver occupational health and safety services.
Workers’ compensation benefits for work-
related injury, illness or occupational disease
are payable from the day following the day

of injury and include wage indemnity (90%

of net earnings), medical costs (WorkSafeBC
is the first payer for physician, hospital,
medical, physiotherapy, etc.) and vocational
rehabilitation.

WorkSafeBC has two other important func-
tions. The first is to act as the regulator

of occupational safety and health in the
workplace. It's Board of Directors approve the
Occupational Health and Safety Regulation,
which is then sent for publication by govern-
ment without the necessity of legislative or
executive branch approval.

The other important function relates to
premium rate setting. WorkSafeBC uses its
own classification system complete with expe-
rience rating modification. The rating system
is applied to assessable payroll for firms in and
about specific industries. The premium rate
covers all aspects of workers’ compensation
including the prevention mandate, health care
costs, appeal bodies and advisory services

for workers and employers. The Board of
Directors announces preliminary mid-year,

consults with industry then approves final
rates to be effective the following year. This
function does not require further approval

by the legislative or executive branches of
government. The system is funded solely by
employer-paid premiums and investment
returns on reserves. WorkSafeBC receives no
money from governments except for the funds
governments pay to cover workers’ compensa-
tion costs for their employees.

As an integrated, “single solution” to workers’
compensation, occupational safety and health,
and prevention, WorkSafeBC has workers’
compensation data that may be applied to the
prevention mandate. Systems are designed
with the multiple roles in mind. New systems
are increasing the data available for analysis,
management and program design in preven-
tion. In the past, performance indicators and
statistics were available at an industry sector
or province level. For individual firms, claim
cost data was also available for premium
setting and experience rating purposes. Both
of these uses of data were typically available on
a quarterly or yearly basis. WorkSafeBC made
data accessibility and timeliness of priority for
its Business Information and Analysis depart-
ment. New tools that meet these objectives are
now in place. The purpose of this paper is to
outline these tools and the approaches adopted
to make workers’ compensation data a more
vital component of the prevention mandate
from the corporate management and program
design perspective to the enterprise level.

Methods

WorkSafeBC developed and maintains to
internal applications that use workers’ com-
pensation data for prevention purposes: the
Business Planning Toolkit and the Employer
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Report Card. Administrators and program
management use the Business Planning
Toolkit for program design and manage-
ment. Individual employers and WorkSafeBC
prevention staff use the Employer Report Card
at the enterprise level to refine prevention
efforts and detect patterns of injury that may
reveal inherent risks or hazards amenable to
improved control through specific interven-
tions. Both applications contain occupational
safety and health performance measures

(such as injury rate and experience rating).
Employers can use these data to assess their
individual performance over time and to
compare individual employer performance
with that of peers in the same classification
unit over the same period (thus minimizing
the impact common economic and environ-
mental factors that might otherwise influence
individual results).

The applications retrieve information from
WorkSafeBC’s Operational Data Warehouse
(ODW). The ODW maintains summarized
and detailed copies of information from the
different source operational systems (e.g.
prevention, claims, assessments) used at
WorkSafeBC. The ODW it gets data refreshed
daily and monthly and is optimized to allow
high performance data analysis through pre-
designed self-serve applications.
New data is loaded into the ODW using the
traditional “extract, transform, and load”
approach which involves the following steps:

e extracting data from outside sources,

e transforming it to fit operational needs,

and
e Joading it into the end target database.

During the extract phase a series of “change
data capture” rules are used to determine

the data that has changed in the operation
systems, so that it can be loaded into a staging
area. This reduces that amount of data that
needs to be loaded, ultimately minimizing the
amount of time required by the process. The
data then undergoes a series of transforma-
tion processes in order to meet business and
technical needs which may include: translating
coded values, deriving new calculated values,
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joining data from multiple source, aggregat-
ing rows, lookup and validate and data. The
load phase places the data into the end target
database: the ODW.

This data warehouse architecture and processes
integrate data from multiple applications,
maintain data history, present information
consistently and improve data quality over ad
hoc extract and linking methods.

The Business Planning Toolkit is an interac-
tive online tool that provides information
from the three primary perspectives of
WorkSafeBC’s mandate: claims, prevention
and insurance. It is accessible directly by
employers through our secure employer area
on the WorkSafeBC website. This application
is designed in Microsoft .Net and its data
can be accessed 24/7 via an extract from

the ODW through web services and it is
refreshed monthly.

At the time of writing this article, the
Employer Report Card is not currently avail-
able online directly to employers but the
intent is to include it in the Business Planning
Toolkit for release late 2012. At present,
WorkSafeBC officers run the Employer report
card through an internal reporting portal

and provide the report to employers. This
application is designed in Microsoft SQL
Server Reporting Services and its data can be
accessed 24/7 via an extract from the ODW
which is refreshed monthly.

Results

The use of the ODW creates opportunities to
design “dashboard” applications for routine
use, making vital information available on a
current basis. Specific data may be portrayed
from the perspective of an employer, classifica-
tion unit, industrial sector or at the provincial
level. Key performance measures such as

the injury rate, serious injury rate, accepted
fatalities, short-term disability claims duration,
and fully reserved claims cost (similar to an
actuarial incurred cost). The dashboard appli-
cations may also be used to cluster or segregate
data by characteristics such as employer size,



type of injury and age category (e.g. young
worker, older workers). Timeframes may

be adjusted so that the extracted data reflect
trends and cost or injury patterns over time.
Presently, WorkSafeBC uses dashboards for
two main purposes. The first is to profile
claim characteristics (mechanism of injury) by
industry, demographics (age/gender), claim
type (serious injury), occupation, etc. The
second main use of the dashboards is trending
performance measures by industry and claim
type (e.g., falls). The results are used to iden-
tify certain risks for programmed prevention
initiatives and specific targeting of prevention
and inspection resources.

The application design allows for “drill down”
capabilities so that data presented at one view
may be examined in detail by clicking on the
desired factor. The interface uses icons and
indicators common in other applications for
ease of use. For example, indicator lights are
coded red, yellow and green to represent unde-
sirable, cautionary and desirable states for any
specific indicator. A red light indicator at the
sector level may prompt a program adminis-
trator to expand the sector into its component
classification units to identify those pursuits
that are contributing to the negative indicator
at the sector level. Administrators may use the
drilldown feature to identify the firms most
responsible for the undesirable performance,
important information for targeting preven-
tion resources.

Figure 1 provides a screenshot of the current
dashboard view for a specific accident type
(Overexertion) over a five-year period at the
sector level with an expanded manufactur-
ing sector showing the decomposition of
results to specific subsectors. Figure 2 shows
a further “drilldown” to the individual firms
that contribute to the undesirable outcome at
the subsector and sector levels. Note the use
of shading (colors in the screen version) to
provide a quick visual cue to the specific firms
that may be of interest.

Figure 3 takes a different view of data avail-
able in the ODW. Here the summary count

of short-term disability (STD equivalent

to weekly indemnity), long-term disability
(LTD equivalent to permanent partial and
permanent total disability), and fatality claims
(collectively, SLF claims) may be disaggregated
to provide details, in this example, by occupa-
tion, nature of injury and age category. The
interface allows for filtering in any order
providing specific groupings that may allow
for interventions that are more refined.

Figure 4 shows a screenshot with information
for a specific employer. The data depict claim
cost and experience rating data based on the
most recent information. The application
allows for intervention scenarios with varying
impact to be entered by the user and the
impact on experience rating to be projected
into the future.

Discussion

Workers’ compensation data is a rich source
of information for occupational safety and
health promotion, targeting and surveillance.
WorkSafeBC’s integrated mandate to deliver
occupational safety and health regulation,
workplace inspection, prevention and
workers’ compensation insurance produces
an environment where data from these
various functions can be drawn together for
these purposes.

The use of an Operational Data Warehouse
(ODW) provides a rich data set that com-
bines elements from specific systems into
one source that may be accessed by a variety
of tools. The ODW approach allows the
updating of data on a regular and automated
basis increasing the currency of the data for
analysis.

To be useful, data must be turned into infor-
mation. WorkSafeBC has designed specific
tools such as the Business Planning Toolkit
and the Employer Report Card to access
information from the ODW and automate the
some complex analysis operations to facilitate
data interpretation. By automating the
process of extracting and presenting robust,
timely information, WorkSafeBC’s applica-
tions are making workers’ compensation data
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accessible to program administrators, field
officers, and individual employers without the
need for specialized reports and the resources
to create them.

There are limitations to this approach. The
data falls short of a real-time dataset because
the updating of the ODW is staged at one-
month intervals in most cases. The actual
impact of the system on decision making at
the operational and employer level have not
yet been assessed. The utility of data for
small employers individually is limited at best
because the observational time and number
of observations (claims) necessary to detect
meaningful trends may have little to do with
the current occupational health and safety
conditions of the firm today.

Figure 1. Screenshot of current dashboard view [with annotations] for a specific accident type
(Overexertion) over a five-year period at the sector level with an expanded manufacturing sector
showing the decomposition of results to specific subsectors
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Figure 2. Screenshot of drilldown of dashboard view [with annotations] for a specific accident
type (Overexertion) over a five-year period at the sector level with an expanded manufacturing
sector and a specific subsector to identify underlying firms

Figure 3. Screenshot showing one branch of the drilldown of short term, long term, and fatal
claims (SLF). The order of filters produces clusters and distributions that may be useful in pre-
vention initiatives.
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Figure 4. Screenshot showing the experience rating for a specific employer. The filters on the
right allow the user to enter a scenario such as efforts to decrease claim costs by 20% and to then
view graphically and in financial terms the impact on employer premium costs.
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Hitting the Mark: Improving Effectiveness of High Hazard
Industry Interventions by Modifying Identification and

Targeting Methodology

Christine Baker, Amy Coombe
California Department of Industrial Relations

In an effort to enhance programs that promote
compliant business practices, California is
actively engaging in strategies that focus on
combatting the underground economy. One
aspect of this endeavor involves pursuit of
egregious violators of labor laws and regula-
tions involving occupational safety and health.
In doing so, limited resources are directed

in the most effective and efficient manner to
produce optimal outcomes. As compliance
increases through targeted interventions and
general awareness of employer requirements,
the environment for workers and businesses in
California is enriched and attracts additional
economic opportunities.

In the Department of Industrial Relations
(DIR), ensuring workplace environments

are safe and compliant is a top priority. For
purposes of the particular endeavor this paper
addresses, the spotlight is centered on identify-
ing businesses with the highest incidence and
severity of preventable occupational injuries
and illnesses and workers’ compensation
losses. We consider industry segments where
these exposures are acute and regulatory non-
compliance is elevated to be “High Hazard”
Industry inspections of these high hazard
industries result in two levels of citations for
violations, including Occupational Safety and
Health standards violations and “serious”
violations per California Labor Code 6432(a).
These levels are correlated with Federal OSHA
policy, which assesses state OSH programs
based on the percentage of serious citations.

DIR is redefining its strategy for pursuing
noncompliance in high hazard industry using
a two prong approach: (1) targeting specific

industry segments over time to achieve
behavioral change, and (2) enhancing the
methodology employed for targeted inspec-
tions to focus on noncompliant businesses.
Using data matching techniques, DIR is
targeting specific high hazard industry seg-
ments in an effort to curtail noncompliance
and incite long-term behavioral change. To
monitor progress and evaluate effectiveness
throughout the program, key indicators will
include violation frequency and percentage
of serious violation. If successful, over time
we will observe a trend of fewer citations and
a decreasing percentage of serious violations
in the targeted high hazard industries. These
outcomes are indicative of behavioral change
and ultimately increased compliance.

Using the concept of targeting high hazard
industry segments, our methodology can be
captured by a succession of cycles with each
subsequent year. By focusing on a specific
segment, we anticipate improvement in the
indicators described above as expressed over
time, until we have exhausted inspections of
the empirically-identified “bad actors” in a
given segment. Thus the connected cycles that
occur with each year of targeted inspections
deliver fewer citations and a diminishing
portion of serious violations, leading towards
greater compliance. For example, if we identi-
fied wholesale trade as a targeted segment for
this year, we anticipate current inspections
would prompt fewer citations next year for not
only the businesses that received citations, but
also others in the same industry due to aware-
ness and education efforts. We would expect
the overall trend in wholesale trade to indicate
increased compliance over consecutive years

Use of Workers’ Compensation Data for Occupational Safety and Health: Proceedings from June 2012 Workshop



of inspections. Fewer inspections for each
segment will be required each year, availing
resources to identify and target additional
industry segments, such as retail trade, orna-
mental manufacturing, etc. The cycle would
repeat until each segment reached a state of
consistent compliance levels.

Sustaining high levels of compliance over time
drives behavioral change, which is the ultimate
goal of the DIR high hazard program. This
methodology is counter-intuitive to standard
practices, which support a position of success
involving a high frequency of citations and
high percentage of serious violations. The
refined method suggests that an effective
intervention process will produce fewer cita-
tions overall when compliance is pursued over
time, cultivating an environment conducive to
behavioral change.

As illustrated hypothetically in Figure 1, there
will be a point of diminishing return when
minimal enforcement efforts are necessary to
maintain the desired level of compliance within
an industry segment. At this point, the yield of
citations to inspections is very low and a shift in
focus or diversification of resources is merited.

The subsequent step is to identify the next
industry segment that will be targeted using
the same methodology. It is important to
consider resource constraints and external
factors that may influence this decision,
such as seasonal, economic, and other rel-
evant circumstances.

The second component of the refined DIR tar-
geting methodology involves use of enhanced
data matching techniques to empirically isolate
noncompliant businesses for targeted inspec-
tions. This approach is intended to augment
program efficacy by combining the identifica-
tion process of employers with data on the
highest incidence and severity of preventable
injuries and illnesses to refine the targeting
methodology. We anticipate overall improve-
ment in program outcomes and have planned
benchmarks for monitoring and evaluating
against baseline data to document the process.
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The process we are employing ultimately
allows us to develop a more accurate list of
businesses to target for inspections. Central to
this approach is a new level of data matching
where we cross reference high hazard industry
segment employers with Workers’ Comp
Information System data. WCIS supports a
universe of data that collects comprehensive
information from claims administrators
including California workers’ comp medical
billing data, self-insured and legally uninsured
information. It is continuously updated so the
information is current, which is invaluable to
inspection efforts.

The initial step draws on Workers’
Compensation Insurance Rating Bureau
(WCIRB) data which has been used histori-
cally for high hazard inspection identification
purposes. The Days Away, Restrictions and
Transfers (DART) data determines annual lists
of high hazard industry types, from which

the targeted segments are selected. The 2010
California high hazard industry DART thresh-
old is greater than 200 percent, or greater than
4.2. For comparison purposes, the average
private sector DART in 2010 was 2.1.

The high hazard industry segment is then
cross referenced with Workers’ Compensation
Information System data. This enables
determination of the frequency and severity
of the injuries for establishments within the
specified industry segment. Through this
process we are able to reduce the likelihood
of burdening compliant employers with
inspections and maximize limited resources
by targeting those with the most egregious
injury and illness records.

Through this process it becomes possible to
prioritize high hazard industry segments based
on these criteria and develop a data-driven

list of businesses for inspection. The universe
depicting this list is the triangle in Figure 2.

Indicators listed below will be monitored to
track and assess progress and ensure we move
towards the goal of achieving improved work-
place health and safety:




e Industry type/segment This endeavor is significant for DIR because it

e Geography contributes towards important objectives includ-

e Number of violations ing: targeting enforcement efforts on bad actors

e Number of citations (and not bothering those in compliance); creat-

e Percentage of serious/willful violations ing a sustainable influence; through inspections;

e Assessments of violations collaborating to increase effectiveness through

e Total number of inspections at various data matching; developing best practices for
intervals enforcement programs; demonstrating program

e Other indicators as needed impact through behavioral change; and maxi-

mizing resources in austere times.

Figure 1. Effective Interventions Will Reach Point of Diminishing Return

Figure 2. Confluence of Entities Considered to Identify Priority Businesses for Inspection
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Injury Trends in the Ohio Workers’ Compensation System’
Ibraheem Tarawneh, Ph.D., Michael Lampl, MS, CPE, David Robins, Donald Bentley, PE, CIH

Ohio Bureau of Workers’ Compensation

Introduction

Ohio is among four remaining states with
exclusive workers’ compensation (WC) state
funds. The majority of Ohio’s private and
public employers (close to 250,000 employ-
ers), employing about 70% of the workforce
in Ohio, have their WC coverage through

the Ohio Bureau of Workers’ Compensation
(OBWC). The rest, considered relatively very
large employers (close to 2,000 employers)
employing about 30% of the workforce are
self-insured. OBWC underwrites close to $1.9
billion in premiums annually, which makes it
the fifth largest underwriter of WC in the US.
The exclusivity characteristic of the Ohio WC
system along with the diverse representation of
all industrial sectors in Ohio makes the injury
and claim data in the OBWC system a great
resource for occupational accident and injury
surveillance and safety intervention purposes.

While there has been some published research
work related to exploring limited portions

of the OBWC data (Dunning et. al., 2010;
Fujishiro, et. al., 2005 and Marras, et. al.,
1995), the data at large, has never been exam-
ined and validated for general injury trends.
The objectives of this paper are to: 1) Examine
and describe general claim of injury trends

in the OBWC system over the past decade;
and 2) Compare certain claim of injury

trends observed in the OBWC system with
those observed in similar data sets. The word
“injury” will be used interchangeably with
“claim of injury” or “claim” throughout the rest
of this paper.

Methods

Injury claim data including injury date, ICD-9
codes, injury causation when available, and
medical and indemnity costs along with
reserves in the OBWC system were gathered
for the years 2000 through 2010 to examine
emerging trends in frequency and cost of
injuries. The data included over 1.8 million
injuries that were reported in the OBWC
system during those years. Subsets of the data
pertaining to lost time injuries for the years
2009 and 2010 were further analyzed to gain
better understanding of injury causation and
for comparisons with trends reported through
other sources, particularly, the Bureau of Labor
Statistics (BLS) and Liberty Mutual Workplace
Safety Index (2011).

Results

Frequency and Cost of Injuries (2000-2009)
The first observation from the data was that
the frequency of reported injuries has steadily
decreased for both lost time and medical only
injuries over the years 2000 through 2009.
Respectively, the number of medical only and
lost time injuries went down from 198,337 and
49,427 in 2000 to 82,337 and 20,338 in 2009.
When comparing consecutive years, mo