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Duration of Work Disability After Low Back Injury:
A Comparison of Administrative
and Self-Reported Outcomes

Lisa K. Dasinger, phD,' Niklas Krause, mp, PhD, MPH,' Leo J. Deegan, PhD,'
Richard J. Brand, rPhD,? Linda Rudolph, Mbp, mpH3

Background Workers’ compensation wage replacement data have recently been used to
estimate time to return to work (RTW) and the number of work days lost after occupational
injury. The degree to which indemnity-based measures reflect self-reported work disability has

until now not been studied.

Method Kaplan-Meier curves of administrative and self-reported measures of duration of
work disability were compared within a sample of 433 low back injury claimants followed up

for 1to 3.7 years.

ResultsAdministrative measures consistently and significantly underestimated the duration of
disability when compared to self-reported measures of RTW. The difference between the
estimated mean number of work days lost for comparable administrative and self-reported

measures ranged from 142 to 334 days.

ConclusionsNumber of work days lost after low back injury is substantially underestimated

by measures based on the duration of wage replacement benefits. This calls into question the
adequacy of indemnity benefits and underscores the need for disability prevention programs.
Am. J. Ind. Med. 35:619-631, 19990 1999 Wiley-Liss, Inc.

KEY WORDS: low back pain; workers’ compensation; work disability; return-to-work;

survival analysis

INTRODUCTION

Oleinick et al., 1993, 1996]. Duration of disability has
variously been defined as time to the end of disability

Arecent trend in the study of work disability has beepenefits [Cheadle et al., 1994], time on indemnity benefits
the use of indemnity (wage replacement) information fromuring the first temporary disability episode [Hogg-Johnson
workers’ compensation databases to estimate the numbeggél., 1994; Oleinick et al., 1996], and cumulative number of
missed work days due to occupational injuries [Cheadle @hys on disability, based on the total of paid-to-date,
al., 1994; Hogg-Johnson et al., 1994; Krause et al., 1998mp-sum, and estimated future indemnity benefits [Ole-
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inick et al., 1993]. In a study of work disability in a 3-year
cohort of 850 California low back pain claimants, we
presented eleven alternative ways of operationalizing dura-
tion of disability using workers’ compensation data [Krause
et al., 1999]. We concluded that a measure that takes into
account all types of indemnity benefits and “on” and “off”
disability periods is the “best” measure of duration of work
disability that can be calculated from administrative work-
ers’ compensation data.

The question remains, however, as to the extent to
which workers’ compensation disability measures reflect
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“actual” time-loss from work. Administrative measures ofoutcomes based on administrative vs. self-reported data
duration of work disability do not capture non-reporteavithin the same sample.
and/or non-compensated periods of injury-related work loss.
Yet, workers’ compensation administrative outcomes agJETHODS
commonly used as proxies for the number of work days lost
[Oleinick et al., 1993, 1996] and/or time to “return to work” Subjects
[Cheadle et al., 1994]. Indeed, the use of workers’ compen-
sation data for this purpose is attractive because benefit A 3-year cohort of 850 workers’ compensation low back
information is routinely collected and recorded for eacimjury claimants was identified from administrative claims
claim by the workers’ compensation insurer. Aside from thgata of a large California workers’ compensation insurer.
logistic difficulties encountered in extracting this informaThe cohort constitutes the complete population of low back
tion from some insurance systems [Franklin and Fultopain cases with a date of injury between 1994 and 1996 in
Kehoe, 1996; Krause et al., 1999; Oleinick et al., 1993], ththe electronic file system of three of the insurer’'s Northern
information is relatively accessible, accurate, and completealifornia district offices. The sample was extracted in a
However, as already acknowledged by some, “discontinuulti-step process using electronic claims, benefits pay-
ing receipt of benefits” may not always be equivalent tmment, and medical files at each of the offices. These files
“return to work” [Baldwin et al., 1996; Butler and Worrall, contain information on date of injury, nature of accident,
1985; Frank et al., 1995]. In order to obtain a more completature of injury, claimant age and sex, workers’ compensa-
picture of the impact of occupational injuries on lost workion benefit types and amounts of payments, medical diag-
time, not to mention their impact on workers’ sociahoses, and dates and types of medical services. Details of
functioning and quality of life, it is necessary to supplememiase selection, selection criteria, and the administrative
administrative data with information obtained from injuredlatabases are provided in our companion article [Krause et
workers themselves [Franklin and Fulton-Kehoe, 1996]. al., 1999]. In brief, the case inclusion criteria were: (1) date
The purpose of this paper is to compare measures of thignjury between 1/1/94 and 12/31/96, (2) at least one day of
duration of work disability obtained from administrative vstemporary disability within 14 days after the date of injury,
self-reported data for workers with compensable low baed (3) at least one ICD-9 code (International Classification
injuries. Work disability due to low back pain continues t®f Diseases version 9) given by a medical doctor, osteo-
be a problem in industrialized nations, accounting fgeathic doctor, or chiropractic doctor indicating a non-
approximately one third of all workers’ compensation costsaumatic injury to the lumbar or sacral region of the spine.
in the United States [Andersson et al., 1991]. In a study &fases had at least one definite low back diagnosis, as defined
Ontario workers with permanent partial disabilities, Baldwiky Cherkin and colleagues [Cherkin et al., 1992], within 90
etal. [1995, 1996] found that workers with back strains weays after the date of injury. Cases were excluded if an
more likely to experience multiple absences from work thadfeD-9 code indicated a vertebral fracture, neoplasm, infec-
workers with any other kind of injury. These self-reportedion, or inflammatory disease at any point in the life of the
data on post-injury work histories also showed that woriaim, or if a cause of accident or nature of injury code
disability perseveres long after an initial return to workindicated burns, open wounds, or fractures.
However, the authors did not quantify these self-reported
return to work outcomes in relation to administrative data dnterviews
the same individuals. The degree to which work disability
due to low back injuries extends beyond that measured by The 850 claims were reduced to 721 cases that were
workers’ compensation disability episodes has yet to ellowed up between July and December of 1997 by
addressed. telephone interview. The follow-up included only those
In a companion article, we reported on the feasibilitglaimants whose primary treating physicians had been
and adequacy of measures of duration of work disabilifyreviously identified through abstraction of information
based on workers’ compensation insurance data alone, udiregn the insurer’s hard copy administrative files. This was
a population of 850 California low back pain claimants wittbecause the interviews were carried out in the context of a
up to 3.5 years of administrative follow-up data [Krause éarger research project on doctors’ attitudes, beliefs, and
al., 1999]. In the present paper, we compare administratigeactices in returning workers’ compensation back injury
and self-reported measures of “return to work” in a subelaimants to work. In order to investigate the relationship
sample of 433 low back pain claimants for whom wéetween doctor characteristics and actual return to work
obtained additional return to work, medical, and quality afutcomes, doctor-patient pairs were required.
life outcomes data through a structured telephone interview Selecting cases for which information on the treating
conducted 1 to 3.7 years after the date of injury. To oynhysician was available reduced the sample from 850 to 824
knowledge, this is the first study to report on return to workases. A further 94 cases (those with dates of injury in early
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1994 or temporary disability payments within the 6 monthsume that workers receiving VR maintenance allowance are
before interviews started) were used during the pilot testimgt working, to the extent that the worker is involved in a
of the survey instrument and interviewer training phases ghining program and is losing hours of work, although not
the project and were, therefore, not included in the fin@kcessarily due to an incapacity to work. In contrast, PD
study sample. During physical file abstraction of physiciagpport does not translate as easily into lost work days. It
information, ning other cases were excluded due to F'aim%btmpensates for a lost capacity to work, which may be
death, change in residence outside the country, incorreghressed in fewer work hours or a lower wage rate. Since it
coding as a back injury, change in last date of emporajy yhe only administrative measure to provide any informa-
disability coverage, or dupll.cr.;\te listings of the same Cla'”i'fon on the impact of the injury after TD and VR have ended,
antfor more than one back Injury. we use it in combination with TD and VR benefits to obtain
Of the 721 claimants remaining, 433 completed a retu .
e most comprehensive measure of work days lost.

to work interview, a response rate of 60%. Of the 28 W four administrative m ) f duration of
claimants not interviewed, 31 refused to participate, 14 di e use four administrative measures ot duration o
Isability for comparison with self-reported return-to-work

not participate due to a language difficulty, 11 could n ) o )
complete the interview despite several contacts, 7 had di@4lcomes. These are a subset of possible administratively-

8 did not have a telephone, 3 denied having had a bakeﬁsed outcome measures, which are described in more detail
injury, and 214 could not be located. in our companion paper [Krause et al., 1999]. The first two

Telephone interviews were conducted in English e calendar time to event outcomes, which measure the
Spanish a minimum of 6 months after claimants’ last date 8gmber of elapsed calendar days between a worker’s date of
temporary disability coverage using a survey instrumeifjury and the end of disability, defined in one of two ways:
developed especially for this project. Respondents were
informed that they would be asked about their medical cate FTD = Time from date of injury to the end date of the
and their work experience before and after the back injury. first episode of continuous TD. Twenty percent of the
Questions were organized into seven main topic areas: (1)sample of 721 cases had more than one TD episode.
physical and psychosocial characteristics of the worker’s These workers had gaps of a day or more in which TD
time-of-injury job, (2) health care received after the injury, was not paid, presumably because the worker made an
(3) the first return to work experience (if ever returned to attempt to return to work or the treating physician

work), (4) work experience after temporary disability ben-
efits ended, (5) work status at time of interview, (6) current
health and disability, and (7) worker demographics. 2

Outcomes
Administrative outcomes

Information about claimants’ indemnity benefits pro-
vided the basis for determining duration of disability from

administrative workers’ compensation claims data. Tempo-

rary disability (TD) benefits replace wages for work time

illness or injury. TD benefits end when (1) the worker is n

effects of the injury, or “permanent disability” (PD), which
results in a diminished capacity to work. A vocational

rehabilitation (VR) allowance may also be paid during jog'

re-training if the injury precludes return to the prior occupa-
tion.
From an administrative viewpoint, the termination of

longer work disabled, or (2) the worker’s condition reach(-:;(l;,%su

maximum medical improvement and the worker has residu 1

reported that the worker was capable of returning to
work.

. LTD = Time from date of injury to the end date of the

last TD episode. In determining the last TD date we
excluded TD “outliers.” These are isolated TD payments
covering one to three days at the end of a case’s TD
payment history that are separated from earlier, longer
TD episodes (and most likely represent time missed from
work due to medical appointments or court appearances).
Five percent of the sample had TD outliers.

The other two administrative outcome measures are

mber of work days lost by taking into account “on” and
ff” disability periods that occurred during a given calen-
r period:

CUMTD = Cumulative TD, i.e., the total number of days
for which TD was paid, calculated by summing over all
TD episodes after having deleted TD outliers. This gives
a proxy measure of the number of days the claimant was

temporary disability benefits signifies a readiness to return to on temporary disability.

work, at least for those who do not receive PD or VR. Whilé-

the end of TD is not equivalent to return to work, it is the

TCOMPDYS = Total compensated days, equal to the
sum of all wage replacement benefit amounts (TD, PD,

closest proxy measure that can be identified from workers’ and VR) divided by the daily TD rate. This gives an

compensation administrative data. Similarly, one can as-

estimate of the number of lost work days compensated
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TABLE I. Summary of Administrative and Self-Reported Measures of Duration of Work Disability

Calendar time to event outcomes
Return to work after first TD episode

1 FTD Time from date of injury to the end of the first temporary disability episode, defined as the first period of continuous TD
2 FRTW Time from date of injury to date of self-reported first return to work
Return to work after /ast TD episode
3 LTD Time from date of injury to the end of the last TD episode
4 RTWLTD Time from date of injury to self-reported return to work after last TD episode

Cumulative time outcomes

5 CUMTD Cumulative days of TD paid (after deleting TD outliers)

6 TCOMPDYS Total compensated days, created by summing wage replacement benefits paid-to-date (TD + VR + PD) and dividing this
sum by the daily TD rate

7 TLOSTDYS Total lost work days (CUMTD + additional self-reported lost work days)

during the entire life of a workers’ compensation claimof injury they returned to work. In the latter case, the
The daily TD rate is used as the unit for measuring logtterviewer calculated the return to work date and confirmed
work days (as opposed to the daily permanent disabilitywith the worker. In asking workers to recall the date of
rate or vocational rehabilitation rate) because it reflectsturn to work after the last temporary disability episode, the
the implicit value the workers’ compensation systertast date of TD coverage, excluding outliers, was provided.
attaches to a full lost work day. Applying this rate to PDf a worker also received wage replacement benefits for
and VR amounts produces an underestimate of days wocational rehabilitation or permanent disability, the starting
PD and VR, since these benefits are generally paid atlates of these benefits and their timing with respect to
lesser rate than TD. However, our aim was to producetemporary disability was given to aid recall if necessary.
measure of duration of disability based on equivalent We define three self-reported outcomes:
units, and the TD rate seemed to be the most reasonable
and logistically feasible choice [given specific administrat. FRTW = Time from date of injury to self-reported first
tive file characteristics described in Krause et al., 1999]. return to work;
2. RTWLTD = Time from date of injury to self-reported
Self-reported outcomes return to work after the last TD episode;
3. TLOSTDYS= Total number of lost work days due to the
Return-to-work outcomes were constructed from sur- back injury between the date of injury and the date of
vey respondents’ recall of three pieces of information: (1) interview. This was calculated by adding the number of
the date of first return to work after the back injury, (2) the days for which the worker received temporary disability
date of return to work after the last temporary disability (CUMTD, calculated from administrative data) and the
episode, and (3) the number of days of missed work number of self-reported work days lost between the date
(whether compensated or not) between the date recalled inof last TD and the date of interview. This measure is,
(2) and the interview date. Since many respondents weretherefore, a composite of administrative and self-reported
being asked to recall events that happened as much as threasformation.
and a half years earlier, background information was pro-
vided in order to orient the worker and anchor their The seven administrative and self-reported outcome
responses to the time period in question. Respondents wereasures are summarized in Table .
reminded of their date of injury, their employer at the time,
and the doctor(s) who treated them the most during the firsthalysis
months following the injury. All interviewed workers were
able to confirm this information. Questions were also askdResponders vs. non-responders
in a sequence that for the most part mirrored their occurrence
in real time. To investigate possible selection bias, interviewed and
Respondents were always given a frame of referennen-interviewed cases were compared with respect to admin-
when asked to recall dates. For first return to work, thagtrative information on socio-demographic, claim, and
were reminded of the date of injury and asked to give thejury characteristics. The Studentest was used to com-
date of first return or an estimate of how long after the dapare continuous variables and the chi-square or Fisher’s
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exact test was used to compare categorical data. In ordectones in a single group of subjects, in contrast to the more
assess differences in injury severity, the 721 cases wéaeniliar methods for comparing two groups with respectto a
categorized a priori into one of three injury severity groupsingle outcome.
based on the most severe ICD-9 back diagnosis received. Administrative and self-reported outcomes involved
Severity was ranked by the degree of clinically relevamarying lengths of follow-up, and not all claimants had an
morphological alteration, nerve root involvement, and thebserved outcome. For administrative outcomes, cases whose
necessity for specific treatment. The most severe cases terenination of disability benefits had not occurred at least 3
those with an ICD-9 code indicating postlaminectomynonths before the date of electronic file writing (June, 1997)
syndrome, spinal stenosis, or herniated lumbar disc witlad a right-censored value for that outcome. Similarly, for
myelopathy. Middle severity cases are those with sciaticself-reported outcomes, cases who reported lost work time
possible instability, or herniated lumbar disc without myeue to the injury in the 3 months prior to the interview had a
elopathy. Least severe cases are those with probable deg&yht-censored self-reported outcome. For the TD-based
erative changes or non-specific backache. outcome measures (FTD, LTD, and CUMTD), no observa-
The difference between the four administrative outions were censored, since all claimants were interviewed a
comes of duration of disability for interviewed vs. nonminimum of 6 months after the end of their last temporary
interviewed cases was tested using survival analysis teclisability episode. Note that while the end of follow-up for
niques. Specifically, we calculated the Kaplan-Meighe administrative data was in June 1997, all telephone
(product-limit) estimate of the survival curve of eacthinterviews occurred a few weeks to 6 months after this date.
outcome measure for the two groups. In this context,
“survival” refers to the proportion of injured workers who
have not yet experienced the relevant administrative od%—ESULTS
come (e.g., end of TD benefits), in other words, th
proportion of workers “still on disability.” The Wilcoxon

rank-sum test was used to test the equality of the Kaplan- Table Il provides information on socio-demographic

Meier survival functions for each outcome across the Wehd administrative claim variables, and Table Il gives a

groups. breakdown of respondents and non-respondents by injury
characteristics. Survey respondents were more often female,
Administrative vs. self-reported outcomes older, and had worked longer for their pre-injury employer
than non-respondents. This mix of gender, age, and work
Analyses focus on three main comparisons of adminiexperience is not atypical in telephone surveys; men and
trative vs. self-reported outcomes, outlined by the thrg@munger individuals are generally more difficult to recruit
groupings in Table I. Within calendar time to event outfGoyder, 1987]. Those with shorter durations of employ-
comes, measures of timefiost “return to work” (FTD and ment are also likely to be more mobile and therefore less
FRTW) and time to “return to work” after thiasttemporary easy to contact. Responders were also more often in
disability episode (LTD and RTWLTD) are compared acrogzofessional or machine trades positions than non-respond-
the two data sources. Within cumulative time outcomes, tlees. There were no significant differences in workers’ county
number of work days lost is examined by comparing twof residence, employer size, the percentage of cases receiv-
administrative measures, one based on temporary disabilitg permanent disability or vocational rehabilitation, or in
alone (CUMTD), the other on all forms of indemnitythe percentage of litigated cases. Length of administrative
payments (TCOMPDYS), to the sum of cumulative tempdellow-up is slightly longer for non-responders.
rary disability days plus any additional self-reported missed Table Il indicates that non-responders were more likely
work days (TLOSTDYS). to have multiple injuries, but there was no significant
We examined differences between administrative amlifference in nature of accident categories, severity of injury
self-reported outcome measures in the group of 433 respobdsed on medical diagnosis, or the percentage for whom
ers by calculating the Kaplan-Meier estimate of the survivalrgery was performed across the two groups.
curve for each outcome measure. Differences between A comparison of responders and non-responders with
survival curves for pairs of outcome measures were testespect to the four administrative measures of duration of
using a percentile bootstrap method for calculating the 958tsability is presented in Table IV. Although the median
confidence intervals of the estimated difference in the ardays of disability is longer for non-responders than respond-
under each curve, where the area represents the estimatedfor each outcome measure, the survival curves them-
mean value for each outcome [Shao and Tu, 1995]. If tlselves do not significantly differ from each other. To the
confidence interval does not contain the value zero, then tlagent that any self-reporting bias is the same across all
curves are significantly different. This bootstrap method wagorkers, regardless of duration of “administrative” disabil-
devised for comparing alternative non-independent olity, any observed difference between administrative and

Responders Vs. Non-Responders
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TABLE Il. Socio-Demographic and Administrative Case Characteristics
of Responders Vs. Non-Responders, 1994—-1996 California Low Back

Pain Claimant Cohort, N = 721

Non-
Responders  responders
(N = 433; (N = 288;
percent percent P
or mean) or mean) value
Male gender 70 81 .00
Age (years)

Mean (SD) 37.3(10.5) 34.5(10.1) .00

<20 3 4 .04

20-29 25 34

30-39 35 34

40-49 24 17

50-59 10 8

=60 3 1

Unknown 1 2
Occupation? .00

Professional, technical, managerial 16.4 9.7

Clerical and sales 11.1 9.4

Service 16.9 16.0

Agricultural, fishery, forestry, etc. 6.5 8.0

Machine trades 6.0 3.1

Benchwork 3.7 2.1

Structural work 245 26.7

Miscellaneous 15.0 24.0

Unknown 0.0 1.0
County of residence .79

Northern California 94.0 95.1

Southern California 4.6 4.2

Out-of-state 1.2 0.7

Unknown 0.2 0.0
Employer size ($ payroll) 42

=$50,000 11.3 15.6

>$50,000 = $500,000 36.7 36.8

>$500,000 = $5,000,000 39.7 37.2

>$5,000,000 95 8.7

Unknown 2.8 1.7
Length of pre-injury employment

(years)

Mean (SD) 3.3(4.7) 1.7 (3.3) .00

Length of administrative follow-up
(years)

Mean (SD) 2.4(0.6) 2.5(0.6) .01
Received permanent disability 30.0 29.9 .96
Received vocational rehabilitation® 12.9 13.9 71
Litigated case 18.2 22.6 .16

a0ccupations were grouped into occupational divisions described in the Dictionary of

Occupational Titles, revised 4th ed.

bRefers to vocational rehabilitation maintenance allowance, a wage replacement benefit.

TABLE Ill. Injury Characteristics of Responders Vs. Non-Responders,
1994-1996 California Low Back Pain Claimant Cohort, N = 721

Non-

Responders responders P

(N = 433; %) (N = 288; %) value
Nature of injury

Strain or sprain 94.7 89.9 .05
Multiple injuries 4.8 9.4
Other 0.5 0.7

Nature of accident .62
Lifting 35.6 35.1
Unspecified movement 23.1 24.0
Fall or slip 18.2 16.0
Pushing or pulling 6.5 7.3
Motor vehicle accident 44 6.9
Holding or carrying 44 2.1
Struck or injured by object 2.8 2.8
Reaching 14 1.7
Using tool or machine 2.1 1.4
Other 1.6 2.8

Severity of injury? 74
Most severe 3.8 3.7
Middle severity 14.9 17.1
Least severe 81.2 79.2

Surgery performed 1.2 1.4 .75

aThe most severe group consists of cases with an ICD-9 code indicating postlaminectomy
syndrome, spinal stenosis, or herniated lumbar disc with myelopathy. The middle severity
group contains cases with sciatica, possible instability, or herniated lumbar disc without
myelopathy. Least severe cases have probable degenerative changes or non-specific
backache.

self-reported measures of disability duration will not be
biased as a function of duration of administrative disability.
Therefore, it seems reasonable to assume that the compari-
sons featured in this report are valid.

Administrative Vs. Self-Reported
Outcomes

First return to work measures

Figure 1 presents the Kaplan-Meier curves for the two
outcome variables representing “first return to work.” The
lower curve gives the estimated proportion of claimants who
have not yet reached the administratively-based end of the
first temporary disability episode (FTD). The upper curve
gives the estimated proportion of claimants who have not yet
had a self-reported first return to work (FRTW). As Figure 1
shows, the difference between the survival curves based on
the administrative measure of “first return” and the self-
reported measure of first return is substantial. Table V gives
the value of each of the estimated percentages of claimants
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estimated proportion of claimants who have not yet had a
self-reported first return to work (FRTW), as already shown
in Figure 1.

Claimant Cohort, N = 721 The uppermost curve shows the estimated proportion of
claimants still off work after their last TD payment, mea-

Median duration sured by self-report (RTWLTD). The curve for administra-

of disability (days) Testof  tively-measured time from date of injury to the end of the
equality of |55t TD episode (LTD) shows an overall shorter duration of
Non- suvival - disability when compared to both self-reported measures.
Responders  responders curves The percentage of workers who have not yet reached the
Administrative outcome? (n=433)  (n=288)  (Pvalue)  @ng of their disability is presented in Table VI for the three
outcome measures at selected months after the date of injury.
Calendar time to event At one month, the percentage of workers who have not yet
Time to end of first TD experienced a self-reported first return to work (FRTW) or
episode (FTD) 2 25 0.35 the end of their last temporary disability episode (LTD) is
Time to end of last TD nearly the same, at about 48%. However, by 12 months,
episode (LTD) 28 3 021 these percentages have diverged substantially (17.5 vs. 6.3%).
Cumulative time The percentage of people still reporting work disability after
Cumulative time on TD their last TD episode at 12 months following the date of
(CumTD) 24 30 013 injury is even greater (21.7%). With longer durations of dis-
Total compensated days ability, the ratio of the percentage of claimants still disabled
based on TD, VR, and PD by self-report after their last TD episode (RTWLTD) to the
(TCOMPDYS) 30 34 0.31

percentage of claimants still receiving TD benefits (LTD)
increases (from 1.2 at one month to 56.5 at 30 months).

aFor full definitions of outcomes, see Table I; TD = temporary disability.
bTwo-tailed Wilcoxon test for equality of Kaplan-Meier survival functions.

Cumulative workdays lost

still work-disabled at various monthly intervals after the date The final comparison of administrative and self-
of injury. At one month, 47.9% of survey participantgeported outcomes of duration of work disability concerns
reported they were still off work (FRTW), while 38.6% haccumulative time outcomes. Figure 3 displays the survival
not had an administrative “first return to work” by this time.curves for three measures of cumulative work days lost.
At 6 months, 22% were still off work by self-report, whileNote that in contrast to Figures 1 and 2, the x-axis represents
according to administrative reports, only 9% were stitumulative rather than calendar time. The uppermost curve
receiving benefits from their first TD episode, suggesting rgives the proportion of claimants still experiencing lost work
return to work. The ratio of the percentage of people whiays, as measured by the combination of administratively
have not yet returned to work by self- vs. administrativeneasured cumulative days on temporary disability and
report increases from 1.2 at one month to 22 at 24 months delf-reported number of work days lost after TD benefits
summary, the administrative measure of time to the end efided (TLOSTDYS). The remaining two curves are calcu-
the first temporary disability episode shows the pattern ofl@ed solely from administrative data. The middle curve
better outcome than that seen for self-reported first returngbows the proportion of claimants still accumulating compen-
work. These differential patterns further suggest that at leastted disability days of any type, i.e., days for which the
a portion of workers with multiple TD episodes do not returworker received TD, VR, and PD benefits combined
to work at all during “off” disability periods. Indeed, of the (TCOMPDYS). The lower curve depicts the proportion of
100 workers with multiple TD episodes, 55% reported a firsfaimants still accruing days of temporary disability only
return to work after their last TD episode. (CUMTD).

As the graphs show, the proportion of claimants still
disabled by administrative measures of cumulative days on
disability consistently underestimates the proportion still

Figure 2 displays the estimated survival curves for timéisabled by the measure of self-reported workdays lost.
from date of injury to “return to work” after the end of the Table VII depicts the percentage of workers who have not
last temporary disability episode, measured administrativehgt experienced the end of work disability at different
and by self-report. The lowest curve on the graph gives theonths of cumulative days of disability for each outcome
estimated proportion of claimants still receiving temporamneasure. While the ratio of total lost work days (TLOST-
disability benefits (LTD). The middle curve presents thBYS) to both total compensated days (TCOMPDYS) and

Return to work after last TD episode
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1.0
Outcome measure from highest to lowest at year 1:
FRTW = DOl to first RTW (self-reported)
x 0.8 FTD = DOl to end of first TD episode (administrative)
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FIGURE 1. Proportion of claimants still off work by calendar time elapsed since date of injury. Kaplan-Meier estimates of administrative and self-reported measures of
first return to work. 1994-1996 California Low Back Pain Claimant Cohort, N-430.

TABLE V. Percent of Claimants Still Off Work at Selected Calendar Mean and total number of work days lost
Times (Months After Injury)*
We summarize the overall results in Table VIII by

Number of calendar months presenting the estimated mean number of work days lost
during follow-up, the estimated differences between the
means, and the 95% bootstrap confidence intervals for the
differences between the means for selected pairs of adminis-
trative and self-reported outcome measures. For all compari-
sons— between measures of first “return to work” (FTD vs.
FRTW), “return to work” after the last TD episode (LTD vs.
RTWLTD), and cumulative measures of time on disability

Outcome measure 1 3 6 9 12 18 24 30 36

Time from date of
injury to
Self-reported first
RTW (FRTW) 479 286 223 193 174 137 110 95 7.7

End of first TD (TCOMPDYS vs. TLOSTDYS; CUMTD vs. TLOST-
episode (FTD) 386 174 93 54 30 05 05 00 00 o
_— DYS)— self-reported outcome measures are significantly
larger than their corresponding administrative measures.
FRTW/FTD 12 16 24 36 58 274 220 — —

Mean estimates of the number of work days lost range from
. . _ ‘ 60 (FTD) to 409 (TLOSTDYS) days per claimant. Multiply-
*Kaplan-Meier estimates and ratios for administrative and self-reported measures of first . ! i
return to work (RTW), 1994-1996 California Low Back Pain Claimant Cohort, N = 430. For full Ing the mean by the Sample Size (N 433) results in
definitions of outcomes, see Table |; TD = temporary disability. estimates of 25,980 total work days lost (FTD) to 177,097
total work days lost (TLOSTDYS), a difference of nearly
-fold between administrative and self-reported outcomes.
glese differences are illustrated in Figure 4.

cumulative TD (CUMTD) is 1.3 at one month, it increases t
2.6 and 52.8, respectively, at 24 months. About four yea
after the date of injury, more than 20% of workers are still

experiencing lost work days, as measured by self-report. \BHSCUSSION

would expect these workers to report more lost work days

should they be followed up longer. From an indemnity point  This paper reports on a comparison of return-to-work

of view, however, nearly all workers are off disability byoutcomes assessed from information in administrative data-
four years of cumulative disability (see Fig. 3). bases on workers’ compensation low back injury claims and
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FIGURE 2. Proportion of claimants still off work by calendar time elapsed since date of injury. Kaplan-Meier estimates of self-reported first return to work and
administrative and self-reported measures of return to work after last TD episode. 1994-1996 California Low Back Pain Claimant Cohort, N-429.

TABLE VI. Percent of Claimants Still Off Work at Selected Calendar
Times (Months After Injury)*

Number of calendar months

Outcome measure 1 3 6 9 12 18 24 30 36

Time from date of
injury to
Self-reported RTW
after last TD
episode
(RTWLTD) 57.1 364 291 249 217 172 139 113 9.0
Self-reported first
RTW (FRTW) 48.0 28.7 224 194 175 137 111 95 77
End of last TD
episode (LTD) 473 275 161 103 63 23 09 02 00
Ratios
RTWLTD/LTD 12 13 18 24 34 75 154 565 —
FRTW/LTD 10 10 14 19 28 6.0 123 475 —

*Kaplan-Meier estimates and ratios for administrative and self-reported measures of first
return to work and return to work (RTW) after last temporary disability (TD) episode,
1994-1996 California Low Back Pain Claimant Cohort, N = 429. For full definitions of
outcomes, see Table I.

work are contemporaneous. In a series of comparisons of
administrative and self-reported return to work outcomes,
we showed that measures of duration of disability in low
back pain claimants which are based on workers’ compensa-
tion data consistently and significantly underestimate the
duration of work disability as reported by injured workers.
Using the duration of the first temporary disability episode
as a proxy for first return to work, the percentage of workers
still off work at one year differs by a factor of 5.8 when
compared to self-reported measures of first return to work
(3.0 vs. 17.4%). Duration of work disability defined as the
time from date of injury to the cessation of all temporary
disability benefits is only slightly more congruent with the
comparable self-reported measure, date of injury to return to
work after the last temporary disability episode; the ratio of
the percentages of claimants still disabled at one year is 3.4
(6.3 vs. 21.7%). If cumulative days of temporary disability
are compared to total lost work days (TLOSTDYS), which
includes all days of compensated temporary disability plus
any additional self-reported lost work days, the administra-
tive measure of the percentage of workers still disabled at
one year is off by over 7 times (4.7 vs. 33.4%). Although the
end of temporary disability is not contingent upon actual
return to work, these discrepancies are remarkable, given
that the purpose of temporary disability is to compensate the

from injured workers’ self-report of their return to workworker for lost wages due to an inability to work.
experience. The main question addressed was whether the As we concluded in our companion article [Krause et al.
cessation of indemnity benefits and self-reported return 1899], the best administrative measure of the burden of
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Outcome measure from highest to lowest at year 1:
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0.8 — TCOMPDYS = Total compensated days (TD + VR + PD, administrative)
. CUMTD = Cumulative TD days (administrative)
Censored observations are marked by +

Proportion of Claimants off Work

0.0 T T

0 1 2

Cumulative Lost Workdays (Years)

FIGURE 3. Proportion of claimants off work by cumulative work time lost. Kaplan-Meier estimates of administrative and self-reported cumulative time measures of

work days lost. 1994-1996 California Low Back Pain Claimant Cohort, N-430.

TABLE VII. Percent of Claimants Off Work by Cumulative Months of
Work Days Lost*

Number of cumulative months

Outcome measure 1 3 6 9 12 18 24 30 36

Time from date of
injury to
Total lost work
days (TLOST-
DYS)
Total compensated
days (TCOMP-
DYS)
Cumulative TD
(CUMTD)
Ratios
TLOSTDYS/
TCOMPDYS 13 14 15 15 17 20 26 44 54
TLOSTDYS/CUMTD 13 18 32 47 7.1 340 528 — —

63.3 451 40.0 355 334 30.6 264 248 216

489 31.0 264 238 19.1 152 100 O 0

445 249 125 75 47 09 05 O 0

*Kaplan-Meier estimates and ratios for administrative and self-reported measures of
cumulative lost work days, 1994-1996 California Low Back Pain Claimant Cohort, N = 425.
For full definitions of outcomes, see Table I.

TABLE VIII. Estimated Mean Number of Work Days Lost for Selected
Comparisons of Administrative Vs. Self-Reported Return-to-Work
Outcome Measures, 1994-1996 California Low Back Pain Claimant
Cohort, N = 433

Self-
Administrative  reported  Estimated
outcome outcome  difference
(estimated (estimated  between 95%
Outcome mean, mean, means Cl
measure? days) days) (days) (days)®
First return to work
measures (FTD vs.
FRTW) 60 203 142 101-177
Return to work after
last TD episode
(LTD vs. RTWLTD) 92 249 157 115-193
Cumulative work days
lost (CUMTD vs.
TLOSTDYS) 75 409 334 280-391
Total cumulative work
days lost (TCOMP-
DYS vs.
TLOSTDYS) 200 408 209 139-273

aFor full definitions of outcomes, see Table I.
95% bootstrap confidence interval.
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FIGURE 4. Estimated total number of work days lost for selected comparisons of administrative vs. self-reported return-to-work outcomes. 19941996 California Low
Back Pain Claimant Cohort, N-433. For definitions of outcomes, see Table .

disability is one that takes into account all forms of wageorkers received a total income that was less than 40% of
replacement benefits, i.e., vocational rehabilitation and tetieir full earnings in comparison to wage- and employer-
porary and permanent disability. However, in comparison toatched uninjured controls. This difference in earnings
total lost work days (TLOSTDYS), which is based on botlappeared to be driven by both periods of unemployment and
administrative and self-reported information, the percentageduced wages after the injury.

of people still disabled by the administrative measure total We did not collect any third-party information verifying
compensated days (TCOMPDYS) is still off by a factor ofctual return-to-work dates and thus have no “gold stan-
1.7 at one year and 2.6 at two years after the date of injudard” against which to compare either administratively-
With longer durations of disability, we expect this differencelerived or worker-reported outcomes. Self-reported recall of
to be even greater. We considered that total compensatiedes may not always be accurate. On the other hand, we
days might in fact overestimate the impact of low backelieve our administrative data on workers’ compensation
injuries on lost work time, since workers may return tdenefits paid to be highly accurate. One could argue that
full-time employment while on permanent disability, albeitvithin the oftentimes contentious and highly emotional
possibly at a lower wage rate, and may collect permaneelm of workers’ compensation, injured workers may tend
disability and vocational rehabilitation simultaneously. Howto overestimate their level and duration of disability. How-
ever, in light of the comparison between self-reported amyer, we guarded against this possibility by conducting the
administrative outcomes, this does not appear to be the casterview in as unbiased a manner as possible. For example,
Further, the results of a recent wage loss study of Californighen initially asking workers to recall the date of their first
workers are also suggestive of continuing work loss faeturn to work, we did not prompt with any information on
workers receiving permanent disability [Peterson et athe timing of their disability benefits. Rather, the date of
1997]. This study combined administrative workers’ compeimrjury was used as a point of reference. Our impression was
sation data on benefits paid and quarterly earnings data frtmat workers were reasonably sure of when they returned to
the California Employment Development Department (EDDyork. In fact, 13% adamantly reported that they first
over a 5-year period, showing that permanently disabledturned to work before their temporary disability benefits
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had ended and continued to work while collecting temporahad a secondary health problem that prevented them from
disability. In these instances, the portion of temporamgturning. A large percentage of these workers also reported
disability for which the worker claimed to have worked wagmployer-related factors as reasons for not returning, rang-
subtracted from cumulative TD in calculating total lost worlng from problems with their supervisor (21%), being fired
days (TLOSTDYS). While we have no way of assessing th laid off (32%), to lack of modified work (42%) and no job
congruence of self-reported and actual return-to-work out return to (42%). In contrast, the 66 workers who had
comes without a third measure, such as employer recordsrked after their injury but were not employed at the time
the difference between administrative and self-report@d interview were less likely to attribute their work status to
measures of duration of disability is substantial enough tbeir injury (65%) or another health problem (29%), but
deserve further attention. In order to obtain estimates @fore often reported problems with their boss (32%) or being
work disability least affected by recall error, the use dired or laid off (39%). It therefore appears that later periods
prospective longitudinal studies that repeatedly survey iaf unemployment after an initial return to work following a
jured workers and/or their employers, or the use of longitudpack injury are less directly attributable to the original injury.
nal quarterly earnings data, as in the study by Peterson et al. Return to work is a key outcome in the management of
[1997], may be desirable in future studies. low back pain cases. However, other outcomes such as
Economists have hypothesized that disability benefiigedical recovery, residual functional disability, and quality
may “induce recipients to extend their work absencegf life after a back injury are equally important outcomes if
beyond the time when they are able to return” [Baldwin ghe full magnitude of the effect of occupational low back
al., 1996]. Based on this hypothesis, one would expect thiguries on the injured worker and society is to be under-
cessation of benefits to closely coincide with self-reportegiood. The return-to-work survey was also designed to
return to work. This was not the pattern we observed in oGllect information on these additional outcomes. While this
cohort of low back pain claimants. On the contrary, nearfgport focused on the duration of work disability, future
30% had not returned to work a month after their lageports will look at this broader set of self-reported out-
temporary disability payment, 14% had not returned a yeg@mes and their relation to the duration of work disability
after this date, and 9% still had not returned three years lat&€asures reported on here.
This discrepancy is not totally driven by workers who go on
to collect another form of wage replacement benefits, i.€Conclusions
vocational rehabilitation maintenance allowance or perma-
nent disability. Workers who only collected temporary  This is the first study to compare return to work
disability (n = 302) also experienced delays in return t@utcomes based on administrative and self-reported data
work after the end of their last temporary disability episodeyithin the same sample. The study shows that the amount of
14% had not returned to work a month after their temporafyst work time after a low back injury, as reported by injured
disability ended, 9% had not returned 3 months later, and Rorkers, is significantly underestimated by administrative
were still not back to work at 6 months. At 3 years after thmeasures based on the duration of wage replacement
end of temporary disability payments, 4% had still ndéenefits. Even the most inclusive administratively-derived
returned to work. Moreover, 60% of all survey responderaeasure of duration of work disability, the total number of
reported time loss due to their back injury after they firgfompensated work days, including all weekly and lump-sum
returned to work, and 55% of the workers with multiplevage replacement benefits during vocational rehabilitation
temporary disability episodes did not report returning tand temporary and permanent disability, underestimates the
work between disability episodes when they received mean duration of disability by a factor of 2; the estimated
benefits. As others have reported, the experience of furtmean number of total compensated days is 200 while the
injury-related time loss after an initial return to work is noestimated mean number of total lost days is 408. The study
unusual for low back pain claimants [Baldwin et al., 1996hows that in order to determine the total amount of work
Butler et al., 1995; Rossignol et al., 1992]. disability associated with back injuries, follow-up surveys of
Whether a delay in return to work after the end of wagimjured workers and/or their employers are necessary.
replacement benefits is due to the back injury and/or some The large discrepancy between administrative and self-
other reason(s) remains to be studied. We did, however, askorted return to work has potential implications for the
claimants who never returned to work the reasons for thadequacy of indemnity benefits. This is especially true for
We also asked workers who returned to work after theivorkers who never fully recover from their injury and
injury, but were not employed at the time of their interviewseceive permanent disability benefits. Since the California
why they were not currently employed. For both groups aforkers’ compensation system places a statutory limit on
workers, the reasons for not working were multidimerpermanent disability benefit amounts, the discrepancy be-
sional. Among the 38 claimants who never returned to workween time on wage replacement and total work loss is likely
92% said the back injury played a role. Of these, 40% al$o be the greatest for the most chronic cases. However, even
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workers only temporarily disabled experienced gaps b@herKifrj DC, De¥o RA, Volinn( I(E: L%eéer )JD. 1_292._fli/si ofthell_nte_rnatiOfnal

; - ssification of Diseases (ICD-9-CM) to identi ospitalizations for
tv_veen the _endlng of benefits and_ return to Wor_k' The%:chanical low back problems in administrative databases. Spine 17:817—
discrepancies suggest a reevaluation of the medical, legak.
and administrative processes by which the workers’ compen-

. P . y p.lg’ank JW, Pulcins IR, Kerr MS, Shannon HS, Stansfeld SA. 1995.
sation system determines and compensates lost work tirB€.upational back pain—an unhelpful polemic. Scand J Work Environ
This study also underscores the need for increased effort$itaith 21:3-14.
understand and prevent causes for chronic work dlsabllgyanklin GM, Fulton-Kehoe D. 1996. Outcomes research in Washington

after low back injuries. state workers’ compensation. Am J Ind Med 29:642-648.

Goyder J. 1987. The silent minority: non-respondents in sample surveys:
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