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Occupational Injury Trends Derived From Trauma Registry
and Hospital Discharge Records

Lessons for Surveillance and Research

Jeanne M. Sears, PhD, RN, Stephen M. Bowman, PhD, MHA, Sheilah Hogg-Johnson, PhD,
and Zeynep A. Shorter, PhD, MPH

Objective: The suitability of the Washington State Trauma Registry (WTR)
for occupational injury surveillance was assessed via comparing estimated
rates and trends with those derived from state hospital discharge data.
Methods: Descriptive methods and negative binomial regression were used to
model occupational injury trends (1998 to 2009). Results: Nonlinear trends
based on WTR data closely tracked those based on hospital discharge data,
beginning about 2002. Rate estimates differed somewhat by data source and
were most similar when a severity threshold was applied. Conclusions regard-
ing temporal trends in work-related injury rates were the same using either
data source. Conclusions: This study found substantial similarity between
occupational injury trends estimated using either WTR or hospital discharge
data. We conclude that a mature state trauma registry with mandatory re-
porting requirements can be used for surveillance of severe work-related
traumatic injuries.

A cute work-related trauma is a leading cause of death and dis-
ability among US workers. The CDC’s NIOSH estimated that
about 2.6 million workers were treated in emergency departments
(EDs) for occupational injuries and illnesses, about 110,000 workers
were hospitalized, and more than 4500 US workers died from occu-
pational injuries in 2010.! Occupational injury surveillance involves
efforts to accurately characterize trends in the extent and burden of
work-related injuries and is necessary for the effective planning and
evaluation of prevention programs as well as for policy development.
Various local, state, national, and private databases have been used
for this purpose, but all have significant limitations and gaps.>”’
Researchers have a high degree of interest in exploring new data
sources for occupational injury surveillance and research to address
the filters and barriers to full and complete work injury reporting by
employers, workers, and/or health care providers that differentially
affect various databases.?-3:6-8-11

In particular, health care—based surveillance has the poten-
tial to avoid some of the reporting filters associated with workers’
compensation (WC) claims data or employer surveys, specifically
whether employers recognize or report a particular injury as work
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related and whether a WC claim is filed or accepted.’ Population-
based hospital discharge data are often used for occupational in-
jury surveillance and research but require the use of payer fields to
identify work-related injuries.!>'* There are numerous documented
problems with reliance on payer to estimate injury incidence and
trends, including lack of capture of work injuries not reported to or
covered by WC, barriers to WC claim filing, cost-shifting to other
insurance coverage or to the worker, and temporal trends in health
care billing practices.'>™7

In contrast to hospital discharge databases, at least 21 state
trauma registries include an indicator of work-relatedness that makes
it possible to directly identify work-related trauma independently
of payer.*!7 Trauma registries are well positioned to capture se-
vere work-related traumatic injuries and may avoid some recog-
nized reporting and coverage filters afflicting other data sources.’
Researchers in several states (eg, Alaska, Illinois, and Washington)
are exploring these registries as a resource for occupational injury
surveillance and research.?'7?! Trauma registries have several other
advantages over hospital discharge data, including more staff re-
sources for recording clinical details about the injury and initial
treatment. The diagnosis and injury severity information in trauma
registries are primarily captured for clinical purposes, in contrast to
the billing and reimbursement purposes served by hospital discharge
data. Nevertheless, trauma registries are generally not considered
population based because of inclusion of only certain types of in-
juries and/or certain types of health care facilities (eg, designated
trauma centers), and their characteristics and inclusion criteria vary
widely by state.*??> The National Trauma Data Bank (NTDB) itself
is a convenience sample of data submitted voluntarily by trauma
hospitals.? In addition, trauma systems and trauma registries evolve
and mature over time because of quality improvement efforts*>* and
may thus capture an increasing proportion of eligible trauma over
time.

In Washington State, mandatory reporting for state-designated
trauma facilities began in 1995, and trauma coverage gradually in-
creased as the trauma system added new hospitals. The purposes
of the registry as defined in the Washington Administrative Code
are “to (1) provide data for injury surveillance, analysis, and pre-
vention programs; (2) monitor and evaluate the outcome of care of
major trauma patients, in support of statewide and regional quality
assurance and system evaluation activities; (3) assess compliance
with state standards for trauma care; (4) provide information for re-
source planning, system design, and management; and (5) provide
a resource for research and education.”” Nevertheless, Washington
State Department of Health staff have generally considered the state’s
hospital discharge database to be a more comprehensive and appro-
priate data source than the trauma registry for most surveillance
purposes.

The aim of this study was to compare occupational injury rates
and trends estimated using the Washington State Trauma Registry
(WTR) with those estimated using Washington State’s population-
based hospital discharge database. Our working hypothesis was that
a state trauma registry with mandatory reporting requirements was
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reasonably representative of all severe traumatic injuries and could
justifiably be used for work-related severe traumatic injury surveil-
lance.

METHODS

Data Sources and Study Population

This study was approved by the Washington State Institu-
tional Review Board. Data for traumatic injury-related inpatient
hospital discharges were obtained from the following two databases
maintained by the Washington State Department of Health: (1) the
Comprehensive Hospital Abstract Reporting System (CHARS) and
(2) the WTR. The CHARS contains inpatient hospital discharge
information derived from billing records for all Washington State
community hospitals. The WTR contains mandatory reporting data
for traumatic injuries meeting specific inclusion criteria from all
state-designated acute trauma facilities (levels 1 through 5). The
WTR is described in more detail in an earlier publication.?’

This study included traumatic injury hospital discharges oc-
curring from 1998 through 2009, for Washington State residents
aged 16 through 64 years. Traumatic injuries were defined using the
International Classification of Diseases—Clinical Modification, 9th
Revision (ICD-9-CM) diagnostic codes specified by the NTDB.?
This allowed for a standard definition across data sets and ensured
that superficial injuries incidental to admission did not result in in-
clusion. The definition required an ICD-9-CM diagnostic code in the
range 800 to 959.9, excluding the following injuries: 905 to 909.9
(late effects of injury), 910 to 924.9 (superficial injuries, including
blisters, contusions, abrasions, and insect bites), and 930 to 939.9
(foreign bodies). Burns (940 to 949.9) were excluded because the
injury severity scoring system we used does not reliably classify
burns (see the “Injury Severity” section). For the CHARS, inclu-
sion was based on a qualifying injury being the first-listed diagnosis
to exclude incidental/superficial injuries. This comports with injury
surveillance recommendations promulgated by the Safe States Al-
liance (formerly STIPDA) and the Centers for Disease Control and
Prevention.?’-?® For the WTR, traumatic injuries that did not result
in inpatient admission were excluded.

For the CHARS, work-related injuries were identified as those
having WC listed as primary expected payer, after the practice
recommended by the Council of State and Territorial Epidemi-
ologists (CSTE) for constructing state-based Occupational Health
Indicators.?’ Washington has a single-payer WC system for the ap-
proximately 70% of workers covered by the Washington State De-
partment of Labor and Industries (L&I) State Fund, as specified by
the Industrial Insurance Act.’® Self-insured employers account for
the other 30%. The L&I performs the functions of an insurer for
State Fund claims and administers the state WC system for both
State Fund and self-insured employers. The L&I payer category
captures both State Fund and self-insured WC coverage. Never-
theless, the covered population does not include federal employees
or exempt/excluded employment (eg, sole proprietors and domestic
workers). The CSTE states that “designation of WC as primary payer
is a good proxy for the work-relatedness of hospitalized injuries.”?’
A study based on New Jersey hospital discharge records found that,
although WC as payer underestimated the number of work-related
injuries by about 20%, it was a good to excellent proxy for self-
reported work-relatedness (« = 0.78; sensitivity = 83%; and speci-
ficity = 98%).>! In a previous work linking WTR reports to WC
claims, we found that WC as payer was 89% sensitive and 98%
specific in identifying injuries resulting in an accepted WC claim.!”

In contrast to the nearly complete payer data contained in
the CHARS, the WTR has relatively high and inconsistent lev-
els of missing payer data (see the “Results” section for data). For
the WTR, reliance on payer, thus, presents a threat to estimat-
ing accurate trends in work-related injuries. Nevertheless, unlike

hospital discharge databases, the WTR contains a data field that can
be used to directly identify work-related injuries independently of
payer. This work-related field has been shown to be highly sensi-
tive (87%) and specific (97%) in identifying work-related injuries.!”
Therefore, for the WTR, work-related injuries were identified using
the work-related data field.

In addition to differences in the way we identified work-related
injuries in the CHARS and the WTR, the two databases do not repre-
sent identical populations. Figure 1 depicts how these two databases
overlap and differ with respect to capture of work-related traumatic
injuries. In a nationwide survey, conducted in 2004 by Mann et al,?
the WTR trauma manager estimated that the WTR captured about
85% of statewide trauma victims with injuries satisfying registry in-
clusion criteria. Nevertheless, the WTR does not capture data for the
many occupational injuries that do not involve transport to or treat-
ment at a trauma hospital or that do not otherwise meet inclusion
criteria.??

The specific WTR inclusion criteria have undergone some
refinements over time. For most of the years of this study, reports
were mandatory for adult patients who (1) were discharged with
ICD-9-CM diagnosis codes of 800 to 904 or 910 to 959 (injuries),
994.1 (drowning), 994.7 (asphyxiation), or 994.8 (electrocution) and
(2) met at least one of the following criteria: trauma resuscitation
team activation, dead on arrival, death during the ED visit or as-
sociated hospital stay, interfacility transfer by Emergency Medical
Services (EMS) or ambulance, or inpatient admission of at least
48 hours. (Note that this study included only inpatient WTR cases
to enhance comparability, but the full WTR database also includes
patients treated only in the ED that were not admitted but that other-
wise met reporting criteria, for example, patients transported in by
EMS.) During the time frame of this study, there were two changes
to the WTR inclusion criteria that may have marginally affected the
number and severity of traumatic injury reports. In brief, as of May 6,
2000, drowning, asphyxiation, and electrocution were added as qual-
ifying diagnoses. As of December 17, 2009, being flown in from the
scene was added to the reporting criteria. Overall, these changes in
the WTR inclusion criteria were a reflection of the maturation of
Washington’s EMS and trauma system.

Injury Severity

For some analyses, we restricted the samples to severe trau-
matic injuries to make the CHARS and WTR injury samples
more comparable. The Abbreviated Injury Scale (AIS) was used to

CHARS only
* Treated at a facility outside the trauma system
® Trauma not meeting WTR reporting criteria

CHARS and WTR
* Treated at a designated trauma facility
¢ Qualify for WTR inclusion

® Result in inpatient admission

WTR only
* Work-related but payer not workers’ compensation
* Exempt employment (eg, self-employed)
® Federal employment

* Billed to other insurance

FIGURE 1. Work-related inpatient trauma cases captured
by the WTR, the CHARS, or both. CHARS, Comprehensive
Hospital Abstract Reporting System; WTR, Washington State
Trauma Registry.
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classify injury severity for this study.33 The AIS is an anatomically
based consensus-driven scoring system that rates injury severity
based on threat to life and does not take comorbidity or compli-
cations into account. This type of severity score provides a clean
measure of injury severity, independent of patient-specific factors
that may influence hospitalization. In particular, the AIS provides
more face validity and empirical support as a measure of injury
severity than do hospital admission or length of stay, both of which
can be considered outcome measures that are also related to coexist-
ing conditions, health status, and trends in insurance coverage and
standards of care.3*7 AIS-based injury severity measures have been
validated for prediction of mortality,*®*? and recent studies have es-
tablished their association with occupational injury outcomes such
as work disability and medical costs.**

We used a recognized ordinal measure of injury severity, the
overall maximum AIS score (MaxAIS).*!**? MaxAIS ranges from
1 (minor) to 6 (maximal) and is a measure of the most severe in-
jury. AIS scores are present as data fields in the WTR, having been
calculated either by the trauma registrar or by the trauma registry
software. For the CHARS, these scores were estimated from all 25
available ICD-9-CM diagnosis codes using the ICD Programs for
Injury Categorization (-icdpic-), a Stata user-written program.*® The
-icdpic- contains a crosswalk from ICD-9-CM diagnosis codes to
AIS severity, developed using the NTDB data.*® Burns were ex-
cluded from this study because AIS does not reliably classify burns
because of the importance of inhalation injuries (inhalation injuries
are not scored by AIS), and -icdpic- does not score burns. For this
study, we defined severe injury as a MaxAlIS of 3 (serious) or higher;
these injuries are more likely to be captured in both the trauma
registry and the CHARS. These severe injuries also carry a high
probability of hospital admission; observed trends in severe injuries
are less likely to be affected by temporal trends in hospital admis-
sion practices and thus more reflective of trends in underlying injury
incidence. >4

Data Analysis

Rates of work-related traumatic injuries were based on em-
ployed population denominators obtained from the Bureau of La-
bor Statistics’ Current Population Survey, as recommended by the
CSTE.?’ Crude and age-adjusted rates for the period from 1998
through 2009 were calculated for work-related injury hospitaliza-
tions. Age adjustment was performed using direct standardization
on the basis of the US 2000 Standard Population (aged 16+ years),*
and gamma confidence intervals (Cls) were calculated.*’ Negative
binomial regression models that included a continuous variable for
discharge year and an offset for denominator at risk were used to
model linear trends. Linear trends were estimated for the following
two different time periods using the CHARS and WTR data: (1)
1998 through 2009, representing all years available for this study
and (2) 2002 through 2009, representing all years after apparent
WTR maturation. Negative binomial regression was used in prefer-
ence to the Poisson models because the Vuong test often indicated
overdispersion.’*->! Models were run with and without severity re-
striction. All statistical tests were two-tailed, with statistical signifi-
cance defined as P < 0.05. Analyses were performed using Stata/MP
13.0 for Windows (StataCorp LP, College Station, TX).

RESULTS

There were 136,046 CHARS records and 76,112 WTR records
in the full samples (not restricted to work-related injuries). Figure 2
depicts the ratio of the number of traumatic injury—related hospital
discharges captured by the WTR to that captured by the CHARS, for
each year of this study. There was a 34% increase in the ratio during
the first 4 years from 0.41 in 1998 to 0.55 in 2001; in comparison,
the ratio increased less than 9% during the next 8 years from 0.57 in
2002 to 0.62 in 2009.

The CHARS contained 14,091 work-related injuries, and
4461 (32%) of those were severe. The WTR contained 7127 work-
related injuries, and 4081 (57%) of those were severe. Payer was
missing for 0.01% of CHARS records overall and for less than 0.1%
in every year. Payer was missing for 3.4% of WTR records overall
but notably for 5.6% in 2002, 13.1% in 2003, and 7.7% in 2004. The
work-related field was missing for 2.1% of WTR records overall; 3%
or less in every year, except for 5.6% in 1998.

Figure 3 depicts age-adjusted rate estimates and nonlinear
trends based on CHARS and WTR data for all eligible work-related
traumatic injuries. Figure 4 depicts the same information for the sub-
set of severe injuries. The vertical capped bars depict 95% gamma
CIs. On visual inspection, nonlinear trends based on WTR rate esti-
mates closely tracked those based on CHARS (ie, vertical difference
between rate estimates was stable over time), beginning approxi-
mately in 2002. When restricted to severe injuries (Fig. 4), WTR and
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FIGURE 2. Annual ratio of the number of traumatic injury—
related hospital discharges captured by the WTR to that cap-
tured by the CHARS (not restricted to work-related injuries).
CHARS, Comprehensive Hospital Abstract Reporting System;
WTR, Washington State Trauma Registry.
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FIGURE 3. All work-related injuries—age-adjusted rates and
95% confidence intervals using the CHARS and the WTR.
CHARS, Comprehensive Hospital Abstract Reporting System;
WTR, Washington State Trauma Registry.
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CHARS rate estimates had overlapping CIs in every year from 2000
through 2008.

Table 1 presents the raw number, crude rate, and age-adjusted
rate of work-related injuries for each year of this study, calculated
using the CHARS and WTR databases. Table 2 provides the same
information for the subset of severe injuries. Table 3 presents esti-
mates of linear trends in age-adjusted injury rates based on CHARS
and WTR data for all injuries and for severe injuries. Trend estimates
differed somewhat by data source; however, CIs were substantially
similar, and general conclusions regarding whether work-related in-
jury rates were significantly increasing over time (or were statistically
flat) were the same using either data source (Table 3).

DISCUSSION
This study found substantial similarity between occupational
injury trends estimated using either WTR or CHARS data. It is im-
portant to recognize that overlapping but somewhat distinct popula-
tions and types of injuries are captured by each data source. Hospital
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FIGURE 4. Severe work-related injuries—age-adjusted rates
and 95% confidence intervals using the CHARS and the WTR.
CHARS, Comprehensive Hospital Abstract Reporting System;
WTR, Washington State Trauma Regjistry.

discharge databases, including the CHARS, typically include all or
nearly all community hospitals in a particular state, whereas trauma
registries typically include a subset of reporting trauma facilities, and
not every traumatic injury treated at those facilities would qualify
for inclusion in the registry. When we restricted the sample to se-
vere injuries to enhance comparability, we observed more similarity
across the two data sources in injury rates. (The difference in severe
injury rate estimates for 2009 across the two data sources was most
likely due to random variation; we were unable to identify a prob-
ably cause.) Different methods were used to identify work-related
injuries in each data set, and it is perhaps most remarkable that so
little difference was observed.

It is also important to recognize that the incidence of occu-
pational injury hospitalizations will be underestimated using either
data source. In the case of CHARS, work-related injuries will not be
counted if WC is not identified as the primary payer. In the case of
the WTR, work-related injuries will not be counted if they are not
identified by hospital personnel as being work related, do not meet
WTR reporting criteria, or are treated at nonreporting hospitals.

Especially in the early years, the WTR staff were focused
on training trauma registrars and improving the completeness and
quality of reporting. There were also changes to inclusion criteria,
and changes in the number of reporting trauma facilities as hospitals
achieved trauma designation. As reflected by the increasing ratio
of all injuries captured by the WTR compared with the CHARS
(Fig. 2), it seems that the WTR was still maturing through approx-
imately 2001, about 7 years after inception. This is consistent with
other research, showing that trauma systems take about 10 years to
fully mature.?* Nevertheless, linear trend estimates did not substan-
tially differ across the two data sets, whether the years 1998 through
2001 were included or excluded from the trend models. As shown in
Fig. 3 and 4, linear trend estimates are a rough approximation and are
sensitive to the specific start and end years selected. Though linear
trend estimates are commonly used as a summary measure, occupa-
tional injury trends are not always linear in nature and tend to track
economic cycles even after adjusting for the underlying employed
population. Despite the results of the linear trend regression models,
Fig. 3 and 4 suggest that injury rates and trends estimated using the
WTR are likely to be more accurate reflections of underlying injury
incidence if restricted to approximately 2002 forward.

TABLE 1. Rates of All Work-Related Traumatic Injuries, Using the CHARS and the WTR

CHARS WTR
Age-Adjusted Age-Adjusted
Year Injuries, vV Crude Rate Rate (95% CI) Injuries, vV Crude Rate Rate (95% CI)
1998 1,208 42.6 42.8 (40.4,45.3) 485 17.1 17.1 (15.6, 18.7)
1999 1,198 41.7 41.6 (39.3,44.1) 528 18.4 18.2 (16.7, 19.9)
2000 1,254 444 44.6 (42.2,47.2) 578 20.5 20.7 (19.0, 22.5)
2001 1,044 38.1 39.1(36.8,41.7) 545 19.9 20.2 (18.6, 22.1)
2002 1,050 375 37.2(35.0, 39.6) 603 21.5 21.3(19.6, 23.1)
2003 1,046 37.0 36.7 (34.5, 39.0) 590 20.9 20.8 (19.1, 22.5)
2004 1,116 37.6 38.1(35.8,40.4) 560 18.9 19.1(17.5,20.8)
2005 1,161 38.2 38.5(36.3, 40.8) 613 20.2 20.3 (18.7, 22.0)
2006 1,308 42.5 42.3 (40.0, 44.7) 718 233 23.2(21.6, 25.0)
2007 1,378 43.6 43.9 (41.6,46.3) 778 24.6 24.8 (23.0, 26.6)
2008 1,251 39.5 39.8(37.6,42.1) 671 21.2 21.1(19.5,22.8)
2009 1,077 34.7 35.2(33.1,37.4) 458 14.8 14.6 (13.3, 16.1)

CHARS, Comprehensive Hospital Abstract Reporting System; CI, confidence interval; WTR, Washington State Trauma Registry.
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TABLE 2. Rates of Severe Work-Related Traumatic Injuries, Using the CHARS and the WTR

CHARS WTR
Age-Adjusted Rate Age-Adjusted Rate
Year Injuries, NV Crude Rate (95% CI) Injuries, NV Crude Rate (95% CI)
1998 331 11.7 11.8 (10.6, 13.2) 233 8.2 8.3(7.2,9.4)
1999 341 11.9 11.9 (10.7, 13.3) 255 8.9 8.8 (7.8,10.0)
2000 322 11.4 11.6 (10.4, 13.0) 286 10.1 10.3 (9.1, 11.6)
2001 306 11.2 11.6 (10.3, 13.0) 279 10.2 10.6 (9.4, 12.0)
2002 326 11.6 11.6 (10.3, 12.9) 325 11.6 11.4 (10.2, 12.7)
2003 327 11.6 11.6 (10.3, 12.9) 311 11.0 11.0 (9.8, 12.3)
2004 371 12.5 12.9 (11.6, 14.3) 309 10.4 10.4 (9.3, 11.7)
2005 405 133 13.5(12.2, 15.0) 384 12.6 12.7 (11.5, 14.1)
2006 463 15.1 15.0 (13.6, 16.4) 479 15.6 15.5(14.1, 17.0)
2007 494 15.6 15.8 (14.4,17.3) 505 16.0 16.0 (14.6, 17.5)
2008 400 12.6 12.8 (11.5, 14.1) 436 13.8 13.5(12.2, 14.9)
2009 375 12.1 12.2(11.0, 13.5) 279 9.0 8.8(7.7,9.9)
CHARS, Comprehensive Hospital Abstract Reporting System; CI, confidence interval; WTR, Washington State Trauma Registry.
TABLE 3. Linear Trends in Age-Adjusted Rates by Data Source and Sample
1998-2009 2002-2009

Sample and Data Source Annual % Change P 95% CI Annual % Change P 95% CI
All injuries

CHARS 0.7 NS 1.8, 0.41 0.74 NS 1.4],2.8¢

WTR 0.71 NS 1.5],2.9% 1.5) NS 5.71,2.8¢
Severe injuries

CHARS 1.84 0.01 0.44,3.31 2.0t NS 1.1},524

WTR 3.9t 0.008 1.04, 6.9 1.47 NS 44,771

CHARS, Comprehensive Hospital Abstract Reporting System; CI, confidence interval; NS, not significant; WTR, Washington State Trauma Registry.

Restricting the sample to severe injuries provided a different
and less optimistic picture of occupational injury trends than did
using all injuries. This is consistent with our previous research,
suggesting that occupational injuries are not trending downward to
the degree suggested by studies based on employer surveys or WC
claims data.?’>2 Observed trends in severe injuries are less likely
to be affected by temporal trends in hospital admission practices
than are minor injuries, and thus more reflective of general trends in
underlying injury incidence.>-3

Hospital discharge databases and trauma registries each of-
fer a distinct set of strengths and limitations. Hospital discharge
databases are typically population based, and many are publically
available, but they are constructed for billing and reimbursement
purposes. Hospital discharge records are generally available only for
nonfederal, acute care hospitals. The WTR and many other trauma
registries are better resourced, have more clinical input and valida-
tion, and contain more accurate and complete injury information,
but they are not typically population based.

Hospital discharge records do not contain specific informa-
tion about whether the hospitalization was work related (other than
payer), limiting utility for occupational injury research. The use of
WC as payer is known to undercount work-related injuries.!”-3! In
addition, the expected payer on hospital discharge records may not
be accurate and may not reflect the actual payer. The WTR also has
limitations for occupational injury surveillance related to narrowly
defined inclusion criteria and incomplete trauma coverage, as well as

changes over time in both. Nevertheless, unlike CHARS, the WTR
does contain specific information about whether an injury was work
related.

Trauma registries undergo ongoing oversight and scrutiny and
require significant hospital commitment.>* Greater resources are de-
voted to coding trauma registry records compared with hospital dis-
charge records, including more input from clinical staff.>* In ad-
dition, trauma charts are often abstracted concurrently (during the
inpatient stay), providing more opportunity to update and correct
data before discharge.** As a case in point, the WTR has conducted
periodic validation studies assessing factors such as coding accuracy.
The software used by the hospitals to collect and submit data to the
WTR contains logic checks and error checks that facilitate data qual-
ity and completeness. The WTR has worked to improve reporting
over time, which is reflected in the small amounts of missing data
for most data fields. Nevertheless, trauma registries are also more
directly affected by human factors, for example, changes in trauma
registrars and documentation practices within and between hospitals
over time.

Trauma registries are focused on complete coding of injury-
related diagnoses and severity measures, which are used to guide
clinical management and evaluation. The AIS severity scores con-
tained in the WTR were generally assigned by the trauma registrars,
based on injury documentation by the trauma surgeons and other
clinicians. In contrast, the ICD-9-CM codes in hospital discharge
data were generated primarily for billing and reimbursement
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purposes by medical records or coding personnel at each facility
(usually not clinical staff); to maximize potential reimbursement,
billing optimization software is also typically used. The need to use
software to estimate AIS scores from ICD-9-CM diagnosis codes
introduces an additional approximation and potential source of er-
ror when using hospital discharge data. In a previous study using a
set of linked WTR and WC records, we found moderate agreement
between the Injury Severity Scores contained in the WTR and those
estimated from WC billing data using -icdpic- (x = 0.43).3 Yet,
despite ample sources of error, injury severity measures estimated
from administrative databases have been found useful for predicting
work disability and cost outcomes.*3-#

Strengths and Limitations

Washington State has a well-developed trauma registry (avail-
able since 1995), statewide hospital discharge data (available since
1987), and a single-payer WC system. These factors jointly facilitate
the ability to conduct population-based occupational injury research.

As previously discussed, relying on WC as payer introduces
potential misclassification and undercounting of work-related in-
juries because of issues such as barriers to WC claim filing, oc-
cupational injuries that are not covered by WC, and cost-shifting
to other insurance. An additional complication unique to Washing-
ton State is that L&I as payer can indicate either a WC claim or a
(nonoccupational) crime victim claim, because L&I also manages
the Washington State Crime Victims Compensation Program. Fur-
thermore, federal WC coverage is captured in the other insurance
category rather than the L&I category. Nevertheless, in a previous
work linking WTR reports to WC claims, we found that WC as payer
(from the WTR data) was 89% sensitive and 98% specific in iden-
tifying injuries resulting in an accepted WC claim.!” Unfortunately,
the level of missing payer data in certain years made it infeasible to
compare injury rates and trends on the basis of the same indicator of
work-relatedness for both data sources.

CONCLUSIONS

This study found substantial similarity between occupational
injury trends estimated using either trauma registry or hospital dis-
charge data, despite the somewhat different populations and injury
types represented. Rate estimates differed by data source and were
most similar when a severity threshold was applied. In the case of
Washington State, trauma registry maturity for the purpose of esti-
mating injury rates and trends occurred about 7 years after inception.
We conclude that a mature state trauma registry with mandatory
reporting requirements can be used as an alternative to population-
based hospital discharge data for surveillance of severe work-related
traumatic injuries, while acknowledging that the incidence of occu-
pational injury hospitalizations will be underestimated using either
data source.
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