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Objective: To identify and quantify attributes that lead to unantic-
ipated cost escalation in workers’ compensation claims. Methods: We
constructed four claim categories: low initial reserve/low cost, migrated
catastrophic (low initial reserve/high cost), high initial reserve/low cost,
and catastrophic (high initial reserve/high cost). To assess the attributes
associated with the increased cost of migrated catastrophic claims, we
analyzed 36,329 Louisiana workers’ compensation claims in the four
categories over a 5-year period. Results: In the 729 claims initially
thought to be low-cost claims (migrated catastrophic), the most signifi-
cant predictors for cost escalation were attorney involvement and claim
duration, followed by low back disorder, married/single/divorced status,
male gender, small company size, high premium, reporting delays, and
older age. These injuries accounted for 2% of all claims but 32.3% of
the costs. Accelerated escalation of costs occurred late in the claim cycle
(2 years). Conclusion: Certain attributes, particularly attorney involve-
ment and claim duration, are associated with unanticipated cost
escalation in a small number of claims that drastically affect overall
losses. The results of this study suggest that these cases may be identified
and addressed before rapid escalation occurs. (J Occup Environ Med.
2007;49:780–790)

T he primary strategy used to reduce
workers’ compensation costs is the
control of workplace accidents and
illnesses.1–15 A secondary strategy is
the effective management of the du-
ration of post-accident medical care
and disability.15–30 The success of the
first strategy is exemplified by a de-
cade-long reduction in losses per $100
of payroll for virtually all US industrial
classifications. In contrast, the failure
of the second is illustrated by the
continuing escalation of medical
(7.4% per year) and indemnity (9.5%
per year) losses for individual workers’
compensation claims.5,17,19,31,32

A number of studies have ad-
dressed the risk factors known to
increase workers’ compensation
claim costs and disability dura-
tion.4,5,10,13,16,17,23,31,33–43 However,
few investigators have tried to deter-
mine the characteristics of claims
that are initially felt to be low-cost,
but ultimately become costly (ie, mi-
grated catastrophic or adverse sur-
prise claims).44 In contrast to claims
whose incurred costs have been ac-
curately assessed at the time of in-
jury, these migrated catastrophic
claims may possess or develop at-
tributes that can lead to costs that are
higher than expected. The purpose of
this study was to identify attributes
present at the time of the injury, or
occurring later in the life of the
claim, that account for a low-cost
claim becoming costly, and to iden-
tify the point at which rapid cost
escalation begins.

Materials and Methods
This investigation utilized data

from the Louisiana Workers’ Com-
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pensation Corporation (LWCC).
LWCC is a private mutual insurance
company writing workers’ compen-
sation insurance for approximately
33% of the fully insured market in
the state of Louisiana. Information
on all workers’ compensation claims
administered by the LWCC resides
in the LWCC Claims Payment Data-
base. Information recorded between
January 1, 1998 and December 31,
2006 on claims filed between Janu-
ary 1, 1998 and December 31, 2002
was abstracted from this database,
and a separate file was constructed.
The data in this file were used to our
analysis. All information and dates
contained in the newly created file
matched the information in the data-
base, with the exception of the initial
reserve, which we recorded as the
quarter (not the date) in which the
reserve was placed. All claimants
were employed by policyholders in
the state of Louisiana.

Information available from the file
included the age, gender, and marital
status of each claimant; premium
size; payroll size of the employer;
date of injury; date the claim was
entered into the database; quarter the
initial reserve was placed; nature of
the accident or diagnosis; attorney
representation; date of initial attor-
ney involvement; date of claim clo-
sure; and medical, indemnity, and
other claim payments (defense-
related litigation, investigation ex-
penses etc.).

At the LWCC, reserves are placed
on workers’ compensation claims to
insure that sufficient funds have been
allocated to pay all future claim ex-
penses, as well as to determine the
aggregate future liability for the
LWCC.45 The claim representative
places the initial reserve on a claim
within 14 days of the accident. If
there are no complicating factors or
the claim will involve only medical
payments, the initial reserve may be
assigned immediately on receipt of
the claim. The vast majority of med-
ical-only and uncomplicated lost
time claims are reserved for under
$15,000. Typically, there is nothing

about the nature and extent of inju-
ries with a reserve of �$15,000 that
would involve costly medical ex-
penses or an extended period of time
from injury to full recovery. Adverse
development (cost escalation above
the norm) of these claims almost
always takes place as the claim ma-
tures, rather than at the time of the
injury or placement of the initial
reserve. From the newly created file
we identified four claim categories,
utilizing an initial reserve cut-off
point of $15,000 and a final cost
cut-off point of $100,000: 1) Claims
with an initial total reserve of
�$15,000 and final costs �$100,000
were classified as low reserve/low
cost claims. 2) Claims with reserves
of �$15,000 that closed with a final
total cost of �$100,000 or greater
were defined as low reserve/high
cost or migrated catastrophic claims.
3) Claims with reserves of �$15,000
that closed for �$100,000 were
termed high reserve/low cost claims.
4) Claims with initial reserves of
�$15,000 whose total cost at closure
was �$100,000 were defined as high
reserve/high cost or catastrophic
claims.

We then assessed the distribution
of attributes among all four claims
categories and attempted to identify
the characteristics that predicted two
of the categories, migrated cata-
strophic claims and catastrophic
claims. Migrated catastrophic claims
were compared with low initial re-
serve/low cost claims, and cata-
strophic claims were compared with
high initial reserve/high cost claims.
In analyzing the characteristics of
these claim categories, we utilized
medical and indemnity costs of
$50,000 and total costs of $100,000
as cut-off points.

Our rationale for utilizing the
$15,000 cut-off point is that claims
with initial reserves of �$15,000 at
the LWCC have complexities asso-
ciated with them that make it clear at
intake that the associated medical
and indemnity costs will be unusu-
ally serious. We chose the $100,000
cost cut-off point because this num-

ber was felt to represent the thresh-
old for unusually high-cost or cata-
strophic claims; in our study, only
4% of the 36,379 claims equaled or
exceeded $100,000 by the time of
closure.

Statistical Methods
Data were analyzed using the SAS

statistical software package, Version
8. The outcomes of interest in this
study were the covariates that pre-
dicted medical, indemnity, and total
costs in each claim category. The
covariates analyzed were age, gen-
der, marital status, company payroll,
premium size, initial medical re-
serve, initial indemnity reserve, ini-
tial total reserve, reporting delay,
low back disorders, accident year,
and attorney involvement. Monetary
outcomes (medical, indemnity, and
combined losses) were not adjusted
for inflation.

Results
There were 36,379 claims for in-

juries or illnesses filed by the LWCC
between January 1, 1998 and De-
cember 31, 2002 (Table 1). Of these
claims, 31,334 (86.1%) were low
reserve/low cost claims (initial re-
serves �$15,000 and final cost
�$100,000), and 729 (2.0%) were
migrated catastrophic claims (initial
reserve �$15,000 and final cost
�$100,000). There were 3653
(10.0%) high reserve/low cost claims
(claims reserved for �$15,000 and
final cost �$100,000) and 663
(1.8%) catastrophic claims (claims
reserved for �$15,000 and final cost
�$100,000).

Migrated catastrophic claims and
catastrophic claims represented �4%
of the total claim volume but 64% of
the total claim costs (Table 1). Mi-
grated catastrophic claims accounted
for only 2.0% of the total claims but
had 32.3% ($154,379,267) of the total
claim costs, and catastrophic claims
accounted for 1.8% of the total claims
but had 31.7% ($151,781,868) of the
total claim costs. The claim catego-
ries with the highest percentage of
claims, low reserve/low cost (86.1%)
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and high reserve/low cost claims
(10.0%), had the lowest percentage
of costs, 21.6% ($103,343,360) and
14.4% ($68,979,910), respectively.

The mean and median expendi-
tures for low reserve/low cost claims
($3298 and $426, respectively) and
for high reserve/low cost claims
($18,883 and $10,726) differed dra-
matically from those for migrated
catastrophic claims ($211,769 and
$176,096) and catastrophic claims
($228,932 and $178,299).

Table 1 indicates that medical
costs accounted for 58.9% of low
reserve/low cost claims, 42.5% of
migrated catastrophic claims, 52.5%
of high reserve/low cost claims, and
45.0% of catastrophic claims. The
two categories with the highest pro-
portion of medical costs, low re-
serve/low cost and high reserve/low
cost claims, had the highest percent-
age of medical only claims (69.4%
and 1.9%, respectively), which may
account for the high proportion of
medical expenditures (Table 2, dis-

cussed below). Indemnity costs made
up 32.6% of low reserve/low claims,
52.8% of migrated catastrophic
claims, 40.7% of high reserve/low
cost claims, and 50.8% of cata-
strophic claims.

The mean and median final costs
of all 36,379 claims were $13,153
and $574, respectively (Table 1).
The mean and median initial reserves
on these claims were $6422 and
$600, indicating that adjusters were
able to forecast ultimate claim costs
quite accurately at the time of the
initial reserve. While this forecasting
ability was accurate for the universe
of claims, it was not necessarily ac-
curate for the individual claim cate-
gories. In particular, the reserves
placed by the adjusters at the time of
the injury quite closely approximated
the ultimate losses for the high re-
serve/low cost claims, and especially
for the low cost/low reserve claims.
However, the initial reserves placed on
catastrophic and migrated catastrophic
claims were imperfect indicators of the

ultimate costs, particularly for the lat-
ter. For migrated catastrophic claims,
the median final cost of the claims
($176,096) was 252 times higher than
the initial median reserve ($700). For
catastrophic claims, the ultimate fi-
nal cost ($178,299) was six times
higher than the initial reserve
($30,032).

Initial reserves and final costs for
lost time and medical only claims are
presented in Tables 2 and 3 for the
four claim categories. The median
initial reserves for medical only
claims and lost time claims were
good indicators of the final claim
medical and indemnity costs. For all
lost time claims (Table 3), the over-
all initial median reserve placed
was $9670, and the median final
claim costs were $9117; however,
the initial median reserve placed on
migrated catastrophic claims and
catastrophic claims significantly
underestimated the final median
claim costs ($724 versus $176,234
and $30,016 versus $178,559, re-

TABLE 1
Claim Cost Distribution by Claim Category � LWCC 1998–2002

Claim Category Final Costs

Initial Reserve Final Cost Number % Type Mean Median Total
% of

Category
%

Total

Low reserve/low cost
�$15,000 �$100,000 31,334 86.1 Other $279 $10 $8,756,059 8.5 2.0

Indemnity $1076 $0 $33,722,420 32.6 7.0
Medical $1942 $378 $60,864,881 58.9 12.7

Mean/median initial reserve � $1904/$384 Total $3298 $426 $103,343,360 100.0 21.6
Migrated/catastrophic

�$15,000 �$100,000 729 2.0 Other $9070 $6657 $7,379,080 4.8 1.4
Indemnity $111,717 $95,257 $81,441,795 52.8 17.0
Medical $89,929 $69,400 $65,558,392 42.5 13.7

Mean/median initial reserve � $4332/$700 Total $211,769 $176,096 $154,379,267 100.0 32.3
High reserve/low cost

�$15,000 �$100,000 3653 10.0 Other $1233 $195 $4,719,212 6.8 0.9
Indemnity $7683 $2799 $28,064,670 40.7 5.9
Medical $9909 $6088 $36,196,029 52.5 7.6

Mean/median initial reserve � $30,924/$23,300 Total $18,883 $10,726 $68,979,910 100.0 14.4
Catastrophic

�$15,000 �$100,000 663 1.8 Other $8652 $6327 $6,338,247 4.2 1.2
Indemnity $116,279 $97,760 $77,092,692 50.8 16.1
Medical $103,093 $71,809 $68,350,928 45.0 14.3

Mean/median initial reserve � $87,232/$30,032 Total $228,932 $178,299 $151,781,868 100.0 31.7
All categories

36,379 100.0 Other $723 $13 $27,192,598 5.7 5.5
Indemnity $6056 $0 $220,321,577 46.0 46.0
Medical $6349 $485 $230,970,230 48.3 48.3

Mean/median initial reserves � $6422/$600 Total $13,153 $574 $478,484,405 100.0 100.0
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spectively). For all medical-only
claims (Table 2), initial median re-
serves placed on claims were $281,
and the final claim costs, $322; there

were too few claims in the migrated
catastrophic and catastrophic catego-
ries for a meaningful comparison to
be made.

Table 4 presents the final claim
cost in relationship to claim dura-
tion for each initial claim reserve
category (�$15,000, $15,000 to

TABLE 2
Medical Only Claim Cost Distribution by Initial Reserve/Final Cost Category

Claim Category Final Costs

Initial Reserve Final Cost Number
% All

Claims Type Mean Median Total
% MO
Claims

% All
Claims

Low reserve/low cost
�$15,000 �$100,000 25,228 69.4 Other $111 $8 $2,794,663 11.4 0.6

Indemnity $0 $0 $0 0.0 0.0
Medical $861 $298 $21,712,597 88.6 4.5

Mean/median initial reserve � $1203/$266 Total $971 $316 $24,507,260 100.0 5.1
Migrated/catastrophic

�$15,000 �$100,000 12 �0.1 Other $1,9394 $6895 $232,731 10.1 0.0
Indemnity $0 $0 $0 0.0 0.0
Medical $172,915 $1751 $2,074,978 89.9 0.4

Mean/median initial reserve � $1219/$0 Total $192,309 $2897 $2,307,709 100.0 0.5
High reserve/low cost

�$15,000 �$100,000 488 1.3 Other $1662 $96 $810,978 25.1 0.2
Indemnity $0 $0 $0 0.0 0.0
Medical $4956 $1751 $2,418,512 74.9 0.5

Mean/median initial reserve � $26.292/$20,445 Total $6618 $2897 $3,229,490 100.0 0.7
Catastrophic

�$15,000 �$100,000 7 �0.1 Other $25,369 $7555 $177,584 13.9 0.0
Indemnity $0 $0 $0 0.0 0.0
Medical $156,518 $134,192 $1,095,625 86.1 0.2

Mean/median initial reserve � $$325,593/$37,500 Total $181,887 $146,940 $!,273,209 100.0 0.3
All categories 25,735 70.7 $1217 $322 $31,317,668 100.0 6.5

Mean/median initial reserve � $1767/$281

TABLE 3
Lost Time Claim Cost Distribution by Claim Category, LWCC 1998–2002

Claim Category Final Costs

Initial Reserve Final Cost Number
% All

Claims Type Mean Median Total
% LT

Claims
% All

Claims

Low reserve/low cost
�$15,000 �$100,000 6106 16.8 Other $976 $87 $5,961,396 1.3 1.2

Indemnity $5523 $1234 $33,722,420 7.5 7.0
Medical $6412 $2376 $39,152,284 8.8 8.2

Mean/median initial reserve � $4800/2977 Total $12,911 $4592 $78,836,100 17.6 16.5
Migrated/catastrophic

�$15,000 �$100,000 717 2.0 Other $9094 $6690 $7,146,349 1.6 1.5
Indemnity $113,587 $96,838 $81,441,795 18.2 17.0
Medical $88,540 $68,773 $63,483,414 14.2 13.3

Mean/median initial reserve � $4385/$724 Total $212,094 $176,234 $152,071,558 34.0 31.8
High reserve/low cost

�$15,000 �$100,000 3165 8.7 Other $1294 $210 $3,908,233 0.9 0.8
Indemnity $8867 $3623 $28,064,670 6.3 5.9
Medical $10,672 $6849 $33,777,517 7.6 7.1

Mean/median initial reserve � $31,639/$23,764 Total $20,774 $12,334 $65,750,420 14.7 13.7
Catastrophic

�$15,000 �$100,000 656 1.8 Other $8653 $6306 $6,160,663 1.4 1.3
Indemnity $117,519 $98,537 $77,092,692 17.2 16.1
Medical $102,523 $71,257 $67,255,303 15.0 14.1

Mean/median initial reserve � $84,689/$30,016 Total $229,434 $178,559 $150,508,659 33.7 31.5
All categories 10,644 29.3 $42,011 $9117 $447,166,737 100.0 93.5

Mean/median initial reserve � $17,677/$9670
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�$30,000, $30,000 to �$40,000,
$40,000 to �$50,000, and $50,000).
For all four claim categories, the
longer the claim was open, the higher
was the ultimate cost of the claim.
The cost of claims increased very
slowly for claims open for �720
days (�2 years), then rose dramati-
cally for claims open for �720 days.
It is also noteworthy that the initial
reserves placed on claims were
rather predictive of claim costs for

claims closing in �720 days, and in
all initial reserve categories, ade-
quate reserves were placed at the
time of the initial reserve for claims
open �720 days. Thus, it appears that
duration is an important variable in
predicting the ultimate cost of a claim.

Demographic and other claim in-
formation, stratified according to ini-
tial reserve and final total costs, is
presented in Table 5. Claims were
evenly distributed among accident

years, ranging from 17.3% of claims
occurring in 1999 to 23.2% of claims
occurring in the 2001 accident year.
Approximately 63% of migrated cat-
astrophic claims were reported five
or more days after the accident oc-
curred, as compared with 45.7% of
low reserve/low cost claims, 40.2%
of high reserve/low cost claims, and
40.1% of catastrophic claims.

Women accounted for 30.4% of all
claims and men for 69.6%. Men

TABLE 4
Mean and Median Cost by Initial Total Reserve and Claim Duration

Initial Total Reserve Duration N
% of

Sub-Total
% of
Total Mean Median

A. �$15,000 A. 0–30 d 6447 20.1 $418 $247
B. 31–90 d 12,877 40.2 $752 $339
C. 91–180 d 5097 15.9 $1917 $680
D. 181–360 d 2799 8.7 $4145 $1495
E. 361–720 d 2127 6.6 $9459 $2860
F. �720 d 2716 8.5 $75,059 $32,291

Sub-total *Mean: $1959
†Median: $385 32,063 100.0 88.1 $8038 $444

B. $15,000–�$30,000 A. 0–30 d 4 0.1 $1248 $1142
B. 31–90 d 337 11.8 $3438 $2560
C. 91–180 d 650 22.7 $6136 $5095
D. 181–360 d 560 19.5 $11,104 $9146
E. 361–720 d 461 16.1 $19,565 $12,830
F. �720 d 855 29.8 $95,727 $65,168

Sub-total *Mean: $20,901
†Median: $20,323 2867 100.0 7.9 $35,660 $9905

C. $30,000–�$40,00 A. 0–30 d 1 0.2 $86 $86
B. 31–90 d 31 5.0 $5293 $2640
C. 91–180 d 98 15.7 $8922 $6992
D. 181–360 d 132 21.1 $15,182 $13,605
E. 361–720 d 120 19.2 $25,881 $20,218
F. �720 d 243 38.9 $121,177 $81,173

Sub-total *Mean: $34,302
†Median: $34,000 625 100.0 1.7 $56,951 $18,983

D. $40,000–�$50,000 A. 0–30 d 0 0.0
B. 31–90 d 19 5.0 $5300 $4523
C. 91–180 d 52 13.6 $10,350 $7712
D. 181–360 d 67 17.6 $15,413 $14,976
E. 361–720 d 77 20.2 $28,833 $24,214
F. �720 d 166 43.6 $114,939 $64,759

Sub-total *Mean: $44,904
†Median: $44,606 381 100.0 1.0 $60,293 $21,985

E. $50,000� A. 0–30 d 0 0.0
B. 31–90 d 9 2.0 $5247 $4470
C. 91–180 d 30 6.8 $20,546 $10,785
D. 181–360 d 75 16.9 $32,846 $22,076
E. 361–720 d 80 18.1 $48,217 $34,605
F. �720 d 249 56.2 $212,750 $133,420

Sub-total *Mean: $163,272
†Median: $75,433 443 100.0 1.2 $135,348 $54,529

Total *Mean: $6422
†Median: $600 36,379 100.0 13,153 574

*Mean of initial reserves.
†Median of initial reserves.
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were over-represented in the mi-
grated catastrophic claim and cata-
strophic categories (74.5% and
81.6%, respectively, of the total
claims in these categories); con-
versely, women were under-repre-
sented in these categories.

Individuals under age 50 ac-
counted for 69.3% of all claims;
those aged 50 – 69 accounted for
16.0% of all claims, 15.3% of low
reserve/low cost claims and 19.8% of
high reserve/low cost claims, but
21.3% of migrated catastrophic
claims and 22.5% of catastrophic
claims. Those in the age 40 to 49
category accounted for 22.2% of the
total claims, but a disproportionately
high percentage of the migrated cat-
astrophic (37.2%) and catastrophic
(35.1%) claims. Those under age 30
made up a notably smaller propor-
tion of the migrated catastrophic
(9.7%) and catastrophic (11.9%)
claim categories than either low cost
claim category. Although low back
injuries comprised only 7.2% of all
claims, they accounted for 30.2% of

the migrated catastrophic claims,
5.9% of the low reserve/low cost
claims, 11.1% of the high reserve/
low cost claims, and 24.4% of the
catastrophic claims. Attorneys were
involved in 5.0% of the low reserve/
low cost claims and 20.8% of the
high reserve/low cost claims, but a
remarkably high 72.0% of the mi-
grated catastrophic claims and 71.6%
of the catastrophic claims, suggest-
ing an association between attorney
involvement and higher claims costs.

The multivariate logistic regres-
sion results obtained when we com-
pared migrated catastrophic claims
to low reserve/low cost claims (Ta-
ble 6) and catastrophic claims to high
initial reserve/low cost claims (Table
7) indicated that the most significant
contributing risk factor predicting
high final costs was attorney in-
volvement, although this relationship
was much stronger for migrated
catastrophic claims than for cata-
strophic claims. For migrated cata-
strophic claims, the odds ratio (OR)
for attorney involvement was 36.74

(confidence interval [CI], 30.71–
43.95) and for catastrophic claims,
9.49 (CI, 7.82–11.53). Similar ORs
were observed between migrated cat-
astrophic and catastrophic claims for
medical and indemnity costs exceed-
ing $50,000 (Tables 6 and 7).

As seen in Table 6, with regard to
total final cost, the OR of the cost
migration to �$100,000 for low
back injuries was 3.63 (CI, 2.96–
4.46) for migrated catastrophic
claims. Other risk factors that were
associated with the migrated cata-
strophic claims (but to a lesser ex-
tent) were male gender (OR, 1.45;
CI, 1.19–1.77), older age, smaller
payroll size, and bigger premium
size. Finally, married, separated, and
divorced individuals had higher ORs
than single individuals. Reporting
delays had an OR of 1.27, compared
with the reporting of claims within
five working days. The ORs for ac-
cident year revealed little differences
between years, indicating an absence
of secular trends in claims costs.
When the covariates were analyzed

TABLE 6
Risk Estimates for Migrated Catastrophic Claims vs Low Reserve/Low Cost Claims

Variables

Final Total Cost
>$100,000

Final Indemnity Cost
>$50,000

Final Medical Cost
>$50,000

OR 95% CI OR 95% CI OR 95% CI

Claimant sex M vs F 1.45 1.19 1.77 1.69 1.38 2.07 1.15 0.94 1.41
Marital married vs single 1.20 0.95 1.51 1.24 0.98 1.57 0.93 0.72 1.19
Marital separated/divorced/widowed vs single 1.43 1.02 2.02 1.35 0.95 1.92 1.31 0.92 1.87
Marital unknown vs single 1.08 0.85 1.38 1.20 0.94 1.54 0.99 0.77 1.27
Reporting delay 5 or more days 1.27 1.07 1.52 1.39 1.17 1.66 1.32 1.09 1.60
Payroll size A. �$500,000 vs D. $2.5� 2.23 1.50 3.30 2.43 1.64 3.60 2.49 163 3.78
Payroll size B. $500,000–�$1.0 vs D. $2.5� 2.10 1.46 3.03 2.07 1.43 3.00 2.00 1.35 2.96
Payroll size C. $100,000–�$2.5 vs D. $2.5� 1.69 1.27 2.24 1.87 1.40 2.49 1.57 1.15 2.13
Premium size B. $10,000–�$100,000 vs A. �$10,000 1.02 0.77 1.36 1.09 0.82 1.45 0.98 0.72 1.32
Premium size C. $100,000–�$500,000 vs A. �$10,000 1.65 1.11 2.45 1.72 1.16 2.57 1.70 1.11 2.59
Premium size D. $500,000� vs A. �$10,000 2.35 1.46 3.78 2.50 1.55 4.03 1.96 1.18 3.27
Lowback vs all other 3.63 2.96 4.46 3.57 2.90 4.39 3.96 3.20 4.89
Age group 30 vs 20 2.06 1.53 2.77 2.02 1.50 2.72 2.13 1.54 2.96
Age group 40 vs 20 3.04 2.27 4.07 2.84 2.12 3.81 3.42 2.48 4.70
Age group 50 vs 20 2.99 2.15 4.16 3.10 2.23 4.31 3.26 2.28 4.68
Age group 60 vs 20 3.03 1.92 4.79 2.95 1.86 4.67 2.73 1.63 4.57
Age group unknown vs 20 0.51 0.32 0.84 0.50 0.31 0.81 0.42 0.23 0.75
Accident year 1999 vs 1998 1.05 0.80 1.37 1.08 0.82 1.41 1.14 0.85 1.53
Accident year 2000 vs 1998 0.80 0.60 1.06 0.88 0.67 1.16 0.94 0.70 1.27
Accident year 2001 vs 1998 0.82 0.63 1.08 0.78 0.59 1.01 0.87 0.65 1.16
Accident year 2002 vs 1998 0.91 0.70 1.19 0.79 0.60 1.04 1.02 0.76 1.36
Attorney yes vs. no 36.74 30.71 43.95 35.66 29.78 42.69 28.56 23.58 34.59

OR indicates odds ratio; CI, confidence interval.
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in relationship to final medical and
indemnity costs of �$50,000, the
ORs observed were similar to those
for total costs of �$100,000.

The same covariates were used to
predict final claim costs for cata-
strophic claims (Table 7). The ORs
for each covariate paralleled the ORs
for migrated catastrophic claims, but
to a lesser degree. For example, the
ORs for attorney involvement were
three times greater in the migrated
catastrophic than catastrophic claim
categories (36.74 versus 9.49), and
the OR for the group aged 50 to 59
was also higher (2.99 versus 2.22).
When the ORs were analyzed to
predict medical and indemnity costs,
the patterns observed were similar to
those obtained when the �$100,000
end-points were used. The ORs for
the $50,000 indemnity cut-off point,
however, more closely approximated
the ORs for the $100,000 cut-off
point than the medical cut-off point.

Discussion
In the present study, we have an-

alyzed the characteristics of workers’

compensation claims that were ini-
tially felt to be low-cost claims but
developed into very costly claims (ie,
migrated catastrophic claims). The
median final cost of these claims was
250 times the sum initially reserved
for them, whereas the median final
cost of claims in the other three
categories for the most part approxi-
mated the initial reserves set aside
for them. The migrated catastrophic
claims accounted for 2% (729
claims) of all claims processed by
the LWCC during the 5-year study
period, but they consumed 32.3% of
the total claim costs. What were the
unique characteristics of this claim
category that had such a great impact
on overall claim costs for the 5-year
period?

Attorney involvement was, by far,
the most important factor associated
with high claim costs. Other impor-
tant predictors were older age, higher
premiums, small size of company
(ie, small payroll), marital status
(married/separated/divorced versus
single), reporting delays, male gen-
der, and low back disorders. Al-

though this relationship was not
formally tested by multivariate anal-
ysis, the data suggested that the
longer it took to resolve a claim, the
higher the ultimate cost of that claim.
Therefore, it appears that a combina-
tion of these factors, especially low
back pain, attorney involvement, and
older age, coupled with a failure to
resolve a claim within 24 months,
make claims particularly vulnerable
to cost escalation.

In performing our study, we dis-
covered another smaller group of
claims whose final costs were also
inaccurately predicted, catastrophic
claims. The magnitude of the dis-
crepancy between what was initially
reserved and what these claims ulti-
mately cost was much less than for
migrated catastrophic claims. The
median final cost of these claims was
six times what was initially reserved
for them, as compared with the 250-
fold difference for migrated cata-
strophic claims. When performing
the risk estimates for catastrophic
claims versus high reserve/low cost
claims, attorney involvement contin-

TABLE 7
Risk Estimates for Catastrophic Claims vs High Initial Reserve/Low Cost Claims

Variables

Final Total Cost
>$100,000

Final Indemnity Cost
>$50,000

Final Medical Cost
>$50,000

OR 95% CI OR 95% CI OR 95% CI

Claimant sex M vs F 1.30 1.01 1.67 1.68 1.29 2.17 1.07 0.82 1.38
Marital married vs single 1.25 0.96 1.62 1.08 0.84 1.40 1.29 0.98 1.70
Marital separated/divorced/widowed vs single 1.25 0.82 1.92 1.07 0.70 1.65 1.16 0.74 1.84
Marital unknown vs single 1.14 0.87 1.49 0.90 0.68 1.18 1.00 0.75 1.34
Reporting delay 5 or more days 0.74 0.61 0.90 0.84 0.70 1.02 0.66 0.54 0.82
Payroll size A. �$500,000 vs D. $2.5� 1.34 0.88 2.05 1.22 0.79 1.87 1.30 0.83 2.04
Payroll size B. $500,000–�$1.0 vs D. $2.5� 1.23 0.83 1.83 1.20 0.80 1.80 1.29 0.85 1.97
Payroll size C. $100,000–�$2.5 vs D. $2.5� 1.13 0.83 1.54 1.18 0.87 1.62 1.01 0.72 1.41
Premium size B. $10,000–�$100,000 vs A. �$10,000 0.98 0.71 1.36 0.93 0.67 1.30 0.94 0.67 1.31
Premium size C. $100,000–�$500,000 vs A. �$10,000 1.31 0.85 2.04 1.27 0.81 1.99 1.19 0.75 1.90
Premium size D. $500,000� vs A. �$10,000 1.60 0.95 2.71 1.70 1.00 2.90 1.08 0.61 1.90
Lowback vs all other 1.85 1.46 2.35 2.06 1.63 2.62 1.78 1.39 2.28
Age group 30 vs 20 1.71 1.26 2.34 1.74 1.27 2.37 1.29 0.93 1.79
Age group 40 vs 20 2.41 1.77 3.27 2.30 1.69 3.15 1.92 1.40 2.64
Age group 50 vs 20 2.27 1.60 3.24 2.59 1.82 3.70 1.73 1.19 2.50
Age group 60 vs 20 2.22 1.41 3.49 2.55 1.62 4.02 1.05 0.62 1.78
Age group unknown vs 20 0.65 0.38 1.13 0.52 0.29 0.96 0.54 0.29 1.00
Accident year 1999 vs 1998 0.83 0.57 1.20 0.89 0.61 1.30 0.88 0.59 1.32
Accident year 2000 vs 1998 0.71 0.50 1.01 0.71 0.50 1.02 0.74 0.51 1.09
Accident year 2001 vs 1998 0.77 0.54 1.09 0.73 0.52 1.05 0.93 0.64 1.36
Accident year 2002 vs 1998 1.10 0.78 1.57 0.99 0.69 1.41 1.37 0.94 1.98
Attorney yes vs no 9.49 7.82 11.53 9.54 7.84 11.62 7.65 6.21 9.42

OR indicates odds ratio; CI, confidence interval.
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ued to be the most important predic-
tor of a claim becoming catastrophic.
As for migrated catastrophic claims,
the other predictors of high cost were
older age, small payroll, married/
separated/divorce versus single, re-
porting delays, male gender, and low
back disorders, but the OR values
were much lower than those for the
migrated/catastrophic claims.

We observed that the longer the
time a claim was open, the higher the
probability that the claim would
show adverse development. Our
study unfortunately did not allow us
to determine the inflection points in
each category at which costs ceased
to rise slowly and began to escalate
rapidly. However, it appears from
our data that costs for settled claims
rise slowly for approximately 2
years, than begin to escalate rapidly.
The mean and median differences
between claims paid prior to the
2-year period and after that time
were very large. For example, in
each initial reserve category, the me-
dian cost of claims that were closed
between 361 and 720 days was ap-
proximately one-fourth that of
claims closed after 720 days. This
finding indicates that time becomes
an important factor in cost escala-
tion. Thus, our results suggest that
aggressive medical management be
applied to achieve full recovery as
soon as possible and settlement
should be considered before the
claim has reached 12 to 18 months
without resolution.

Our findings confirm and extend
the observations and resulting strat-
egies that have previously been
utilized to contain workers’ compen-
sation costs.5,16,17,31,33,34,46 Medical
case management, return to work
programming, and vocational reha-
bilitation have been demonstrated to
decrease medical and indemnity
costs.16,20,30,46,47 The results pre-
sented here suggest that these man-
agement techniques may be effective
in reducing costs because they re-
duce the time that a claim is open;
our study adds to the literature by
providing information to allow the

adjuster or case manager to apply
these techniques to a smaller num-
ber of claims, thereby conserving
resources.

Can the results of our work be
applied to workers’ compensation
cases in other jurisdictions or insur-
ers? In a study similar to ours, Victor
examined medical cost migration in
12 states.44 His work is consistent
with our findings and suggests that
our observations can potentially be
extended beyond a single carrier or
state. In his study, Victor defined an
adverse surprise claim as a claim
with seven or more days of lost time
in which medical costs at 36 months
exceeded the incurred medical ex-
penses at 12 months. His results
pointed to an association between
medical cost migration and low back
pain, older age, and being married, as
did ours. He did, however, note large
differences among the states with
regard to the number and cost con-
tribution of adverse surprise claims
to the total number of claims. Cali-
fornia and Texas had the highest
frequencies of adverse surprise
claims, 6.0% and 3.7% of the total
claims, and related medical costs in-
curred, 31% and 24% of the total
medical costs, respectively.44 Louisi-
ana ranked fourth among the 12
states, with 2.6% of the claims being
significant adverse surprise claims
that consumed 13% of the incurred
medical costs.

Theoretically, migrated cata-
strophic claims should result in
losses very similar to those expected
for the low initial reserve/low cost
category. If the migrated catastrophic
claims in our study were managed in
a way that approximated the out-
come for the low initial reserve/low
cost claims (average cost � $3298),
the risk bearer (the LWCC) could
have saved approximately $152 mil-
lion ($154,379,267 – [$3298 �
729]), or 32% of $478 million. Al-
though it is unlikely that this whole
amount would be realized, saving
any portion of it as a result of a
refined management of high-risk
claims would be significant.

Similarly, catastrophic claims, if
well managed, could approximate
the high initial reserve/low cost cat-
egory. If catastrophic claims in our
study were managed in a way that
approximated the outcome for high
initial reserve/low cost claims (aver-
age, $18,883), the LWCC could have
saved approximately $139 million
($151,781,768 – [$18,883 � 663]),
or 29.1% of $478 million. The like-
lihood of realizing this level of
savings with regard to catastrophic
claims is lower than that for mi-
grated catastrophic claims because
these claims represented the most
severe cases. Again, any portion of
the savings that could be realized by
intense medical and claims manage-
ment to prevent escalation could be
significant as well.

There are other attributes of claim-
ants and the provision of health care
that can affect claim costs such as
physician networks, obesity, smok-
ing, substance abuse, and union
membership.4,5,10,13,16,17,23,31,33– 43

The inclusion of these variables
into our analysis would improve
the precision of the individual ORs
as predictors claims cost migration.
Unfortunately, we could not obtain
data on these factors to include in
our model for the present study.
We plan on repeating this research
in this jurisdiction to ascertain the
effect of physician networks on
migrating catastrophic claims. We
will conduct a similar study in an-
other jurisdiction taking into account
obesity and smoking history to im-
prove predictive precision, as well as
assessing the effect of differences in
workers’ compensation regulations
on these attributes.

In conclusion, we have identified
the attributes of a small group of
high-cost workers’ compensation
claims that, based on the nature of
the injuries involved, should have
resulted in claims with low medical
and indemnity expenses. Claims with
the attributes identified in this study
can be subject to intense case man-
agement or settlement if necessary,
potentially providing a substantial
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reduction in workers’ compensation,
medical case duration and associated
costs without a drastic increase in
resources. Further research is being
planned to test the risk estimation
models established in this paper.

References
1. UWC. Fiscal data for state workers’ com-

pensation systems 1993–2003. UWC Re-
search Bulletin. 2005. Available at http://
uwcstrategy.org. Accessed June 7, 2007.

2. Mealy D. 2006 State of the Line: Analysis
of Workers Compensation Results: Na-
tional Council on Compensation Insur-
ance, Inc; 2006. Available at http://ncci.
com. Accessed June 7, 2007.

3. Stover B, Wickizer TM, Zimmerman F,
Fulton-Kehoe D, Franklin G. Prognostic
factors of long-term disability in a work-
ers’ compensation system. J Occup En-
viron Med. Jan 2007;49:31–40.

4. Conway HS. Occupational injury and
illness rates, 1992–96: why they fell.
Monthly Labor Review. 1998;(11):36–58.

5. Appel DA. Health care costs in workers’
compensation. Benefits Q 4th Quarter.
1993;9:6–8.

6. Nelson A, Matz M, Chen F, Siddharthan
K, Lloyd J, Fragala G. Development and
evaluation of a multifaceted ergonomics
program to prevent injuries associated
with patient handling tasks. Int J Nurs
Stud. Aug 2006;43:717–733.

7. Badii M, Keen D, Yu S, Yassi A. Eval-
uation of a comprehensive integrated
workplace-based program to reduce oc-
cupational musculoskeletal injury and its
associated morbidity in a large hospital. J
Occup Environ Med. 2006;48:1159 –
1165.

8. Yassi A, Gilbert M, Cvitkovich Y.
Trends in injuries, illnesses, and policies
in Canadian healthcare workplaces. Can
J Public Health 2005;96:333–339.

9. Chhokar R, Engst C, Miller A, Robinson
D, Tate RB, Yassi A. The three-year
economic benefits of a ceiling lift inter-
vention aimed to reduce healthcare
worker injuries. Appl Ergon. 2005;36:
223–229.

10. Horwitz IB, McCall BP. Disabling and
fatal occupational claim rates, risks, and
costs in the Oregon construction industry
1990–1997. J Occup Environ Hyg. 2004;
1:688–698.

11. Leigh JP, Robbins JA. Occupational dis-
ease and workers’ compensation: cover-
age, costs, and consequences. Milbank Q.
2004;82:689–721.

12. Colledge AL, Johnson HI. S.P.I.C.E.–a
model for reducing the incidence and

costs of occupationally entitled claims.
Occup Med. Oct-Dec 2000;15:695–722,
iii.

13. Lowery JT, Glazner J, Borgerding JA,
Bondy J, Lezotte DC, Kreiss K. Analysis
of construction injury burden by type of
work. Am J Ind Med. 2000;37:390–399.

14. Meyer JD, Muntaner C. Injuries in home
health care workers: an analysis of occu-
pational morbidity from a state compen-
sation database. Am J Ind Med. 1999;35:
295–301.

15. McGrail MP Jr, Tsai SP, Bernacki EJ. A
comprehensive initiative to manage the
incidence and cost of occupational injury
and illness. Report of an outcomes anal-
ysis. J Occup Environ Med. 1995;37:
1263–1268.

16. Bernacki EJ, Tao XG, Yuspeh L. A
preliminary investigation of the effects of
a provider network on costs and lost-time
in workers’ compensation. J Occup En-
viron Med. 2005;47:3–10.

17. Bernacki EJ, Tsai SP. Ten years’ experi-
ence using an integrated workers’ com-
pensation management system to control
workers’ compensation costs. J Occup
Environ Med. 2003;45:508–516.

18. Bernacki EJ, Tsai SP. Managed care for
workers’ compensation: three years of
experience in an “employee choice”
state. J Occup Environ Med. 1996;38:
1091–1097.

19. Bernacki EJ, Guidera JA. The effect of
managed care on surgical rates among
individuals filing for workers’ compensa-
tion. J Occup Environ Med. 1998;40:
623–631.

20. Post RB, van der Sluis CK, Ten Duis HJ.
Return to work and quality of life in
severely injured patients. Disabil Reha-
bil. 2006;28:1399–1404.

21. Hurlbert RJ. Strategies of medical inter-
vention in the management of acute spi-
nal cord injury. Spine. 2006;31(Suppl
11):S16–S21; discussion S36.

22. Green-McKenzie J, Rainer S, Behrman
A, Emmett E. The effect of a health care
management initiative on reducing work-
ers’ compensation costs. J Occup Envi-
ron Med. 2002;44:1100–1105.

23. Pransky GS, Verma SK, Okurowski L,
Webster B. Length of disability progno-
sis in acute occupational low back pain:
development and testing of a practical
approach. Spine. 2006;31:690–697.

24. Tait RC, Chibnall JT, Andresen EM,
Hadler NM. Management of occupa-
tional back injuries: differences among
African Americans and Caucasians. Pain.
2004;112:389–396.

25. Lysgaard AP, Fonager K, Nielsen CV.

Effect of financial compensation on vo-
cational rehabilitation. J Rehabil Med.
2005;37:388–391.

26. Dempsey PG, Hashemi L. Analysis of
workers’ compensation claims associated
with manual materials handling. Ergo-
nomics. 1999;42:183–195.

27. Wickizer TM, Lessler D, Franklin G.
Controlling workers’ compensation med-
ical care use and costs through utilization
management. J Occup Environ Med.
1999;41:625–631.

28. Green-McKenzie J, Parkerson J, Bernacki
E. Comparison of workers’ compensation
costs for two cohorts of injured workers
before and after the introduction of man-
aged care. J Occup Environ Med. 1998;
40:568–572.

29. Nikolaj S, Boon B. Health care manage-
ment in workers’ compensation. Occup
Med. 1998;13:357–379.

30. Morrison DL, Wood GA, MacDonald S.
Factors influencing mode of claims set-
tlement in workers’ compensation cases.
Int J Rehabil Res. 1995;18:1–18.

31. Bernacki EJ. Factors influencing the
costs of workers’ compensation. Clin Oc-
cup Environ Med. May 2004;4:v–vi,
249–257.

32. Mealy D. State of the Line, NCCI Annual
Issues Symposium, May 11, 2006. Avail-
able at: www.ncci.com, 2007.

33. Braun RM, Doehr S, Mosqueda T, Garcia
A. The effect of legal representation on
functional recovery of the hand in injured
workers following carpal tunnel release.
J Hand Surg [Am] 1999;24:53–58.

34. Katz JN, Keller RB, Fossel AH, et al.
Predictors of return to work following
carpal tunnel release. Am J Ind Med.
1997;31:85–91.

35. Osti OL, Gun RT, Abraham G, Pratt NL,
Eckerwall G, Nakamura H. Potential risk
factors for prolonged recovery following
whiplash injury. Eur Spine J 2005;14:
90–94.

36. Horwitz IB, McCall BP. An analysis of
occupational burn injuries in Rhode Is-
land: workers’ compensation claims,
1998 to 2002. J Burn Care Rehabil.
2005;26:505–514.

37. Horwitz IB, Kammeyer-Mueller JD. Nat-
ural rubber latex allergy workers’ com-
pensation claims: Washington State
healthcare workers, 1991–1999. Appl Oc-
cup Environ Hyg. 2002;17:267–275.

38. CWCI. Attorney Involvement in Califor-
nia Workers’ Compensation, 1993–2000.
Oakland, CA: California Workers’ Com-
pensation Institute; 2003.

39. Okurowski L, Pransky G, Webster B,
Shaw WS, Verma S. Prediction of pro-

JOEM • Volume 49, Number 7, July 2007 789



longed work disability in occupational
low-back pain based on nurse case man-
agement data. J Occup Environ Med.
2003;45:763–770.

40. Katz JN, Losina E, Amick BC III, Fossel
AH, Bessette L, Keller RB. Predictors of
outcomes of carpal tunnel release. Arthri-
tis Rheum. 2001;44:1184–1193.

41. Murphy PL, Courtney TK. Low back
pain disability: relative costs by anteced-
ent and industry group. Am J Ind Med.
2000;37:558–571.

42. Gluck JV, Oleinick A. Claim rates of

compensable back injuries by age, gen-
der, occupation, and industry. Do they
relate to return-to-work experience?
Spine. 1998;23:1572–1587.

43. Kenny D. Determinants of time lost from
workplace injuries: the impact of the
injury, the injured, the industry, the inter-
vention and the insurer. Int J Rehabil Res.
1994;17:333–342.

44. Victor RA. Adverse surprises in workers
compensation: cases with significant un-
anticipated medical care and costs. 2006.
Available at http://www.injurynet.

com.au/html/articles.cfm. Accessed June
7, 2007.

45. LWCC. Claims Policy and Procedures
Manual. Baton Rouge, Louisiana: Loui-
siana Workers’ Compensation Corpora-
tion; 2003.

46. Glatthorn JL. Controlling workers’ com-
pensation costs. Contemp Longterm
Care. 1988;11:36–38.

47. Bryant B, Mayou R, Lloyd-Bostock S.
Compensation claims following road ac-
cidents: a six-year follow-up study. Med
Sci Law. 1997;37:326–336.

790 Rising Costs of Low Risk Workers’ Compensation • Bernacki


