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ork-related injuries and return to work (RTW)
& R / after injury have become issues of growing na-
rional concern (Tare, 1992h;: Weed & Field,
2001). Each year, more than half a million workers in the
United States incur injuries or illnesses that disable them
for at least 5 months. Almost half of these individuals
never return to work (Hester, Decelles, & Gaddis, 1986;
National Institute of Handicapped Research [NIHR],
n.d.; Tate, 1992b). According to the National Academy
of Social Insurance (2000), in 1998 the resulting financial
burden in terms of direct costs for medical care and cash
benefits to the injured worker was estimated to be $41.7
billion. This amount does not include employer-related
costs, expenses related to loss of productivity, and re-
placement worker costs (Perry, 1996; Pope & Tarlov,
1991). As these costs increase, RTW has become more
important, and interest in identifying predictors of RTW
has increased (Beck, 1989; Gardner, 1991; Hall, 1994.
Hester et al., 1986; Perry, 1996; Smith & Crisler, 1985).
Earlier findings suggested a number of factors that
might influence successful RTW outcomes for workers in-
jured on the job. These included, but were not limited to,

The postinjury return-to-work (RTW) status of 502 injured workers in Montana who
were referred for vocational rehabilitation services between 1984 and 1991 was exam-
ined to determine which variables improved the capacity to predict RTW outcomes
after injury. Predictor variables included age, education, attorney involvement, man-
dated vocational rehabilitation, and time from injury to referral. The number of years of
preinjury education was found to be a strong predictor of postinjury RTW outcomes.
Age, attorney involvement, mandated vocational rehabilitation, and timely provision of
services were also found to be significant predictors.

workers' compensation benefir systems, timely provision
of vocational rehabilitation services, worker injury types
and demographic characteristics, and attorney involve-
ment (Ash & Goldstein, 1995; Gardner, 1991; Gumer-
man, 1998; Hester et al., 1986; Loeser, Henderlite, &
Conrad, 1995; Tate, 1992h).

Some studies supported the contention that laws for
compensating injured workers have been found to de-
crease the potential for returning to work (Bednar,

Baesher-Griffith, & Osterman, 1998: Hunter, Shaha,
Flint, & Tracy, 1998; Loeser et al., 1995; Roidl, 1996:;

Tate, 1992a). Other studies, however, found no relation-
ship between compensation and return to work (Dworkin,
Handlin, Richlin, Brand, & Vannucci, 1985). Work-
ers’ compensation—and related litigation with attorney
involvement—has been repotted to decrease an injured
worker’s RTW potential; however, the literature remains
mixed in terms of demonstrating the effects of attorney
involvement on RTW outcome (Gallagher et al., 1995;
Gumerman, 1998).

Various studies reported a number of demographic
tactors and job characteristics related to RTW outcomes.

@ pro-ed



Volume 46, No. 2 (Winter 2003)

109

Variables such as age, gender, education, and injury have
been found to be predictors (Hall, 1994; Hester et al.,
1986; Pearson, 1999; Roidl, 1996; Tate, 1992a).

Authors of some studies suggested that early voca-
tional rehabilitation intervention can make a positive dif-
ference in RTW outcomes (Hood & Downs, 1985;
Strautins & Hall, 1989). Gardner (1991) noted, however,
that although conventional wisdom suggests that early re-
ferral and intervention are important in getting injured
workers back into employment, much of the support for
this contention is drawn from anecdotes or from studies
that failed to control for confounding factors such as age,
type of injury, and education.

In rhis study, we developed a predicrive madel of in-
jured worker RTW outcomes after injury. Given the find-
ings of earlier studies (Gardner, 1991; Hall, 1994; Hester
er al., 1986), we hyparhesized thar including variables re-
lated ro age (less than 50 years old), gender (male), mari-
tal status (married), education (more education), type of
injury (back, upper body, lower body), mandared voca-
tional rehabilitation, timely provision of services (less
than 6 months from injury to referral), and attorney in-
volvement would significantly improve the capacity to
predict RTW outcomes after injury.

METHOD

Participants

This is a retrospective study of 502 injured workers in
Monrana who were receiving workers' compensation bene-
fits and were referred for vocational rehabilitation services
during calendar years 1984 to 1991. This study only re-
viewed cases in which the individual was insured under
rhe Stare Compensation Insurance Fund (SCIF) and had
been referred to a designated rehabilitation provider (i.e.,
certified rehabilitation counselor [CRC]), other than em-
ployed by the state) for vocational rehabilitation services.
The cases were handled by one of the three major private
rehabilitation firms contracted with the SCIF to provide
vocational rehabilitation services to Montana workers
who were injured during thar period. The term vocational
rehabilitation services was defined as follows: “consist|s| of a
program of evaluation, planning, and delivery of goods
and services to assist a disabled worker to return to work”
(Monrana Workers’ Compensation Act of 1987, 39-
7101911(6)). Under this Act, the goal of rehabilitation
services is to return a worker who has been disabled to
work with a minimum of retraining and as soon as possi-
ble after an injury occurs. This requires the rehabilitation
provider to evaluate and determine the most appropriate

RTW oprion from rhe following hierarchy:

l. return ro the same position,
2. return to a modified position,

3. return to a related occupation based on the
worker's education and marketable skills,

4. on-the-job training (O] T),

5. short-term training (less than 24 months),

0. long-term rraining (48 monrhs maximum),
or

7. self-employment.

[nformation from case files was collected on workers’
demographic characteristics, injury-related data, attorney
representation, vocational rehabilitation service time
frames, and RTW outcomes. Records of 502 injured work-
ers whose cases were referred for vocarional rehabilitation
services and subsequently closed during the calendar years
1984 to 1991 were reviewed. These cases were further di-
vided into two groups: those where the date of injury oc-
curred before July 1, 1987 (identitied as pre-law cases),
and those where the injury occurred after July 1, 1987
(post-law cases), when the law required workers’ compen-
sation insurers to provide vocational rehabilitation ser-
vices for workers who had been disabled.

To make observarions about the influence of a law on
vocational rehabilitation outcomes, a researcher must be
able to compare pre-law RTW behaviors of study partici-
pants with post-law behaviors of participants. This com-
parison requires data to be collected before and after the
law was passed. Unless the study has access to an archival
database or has begun to collect the required data before
the law was passed, obtaining the appropriate data would
be difficult because governmental legislarion is not under
the control of the researcher. Fortunately, in this study the
data on RTW outcomes were recorded by the rehabilita-
rion provider 3 years before the Montana Workers' Com-
pensation Act was passed. In addition, the provider
collected RTW outcome data for 4 years after the Act was
passed. Of the 502 cases in this study, 282 (56.2%) were
served before the Act and 220 (43.8%) were served after
the law had been passed. Although the data used in this
study are somewhat dated, ir is still extremely useful for
comparing the RTW outcomes of injured workers referred
for services both before and after passage of the Montana
Workers' Compensation Act.

The workers’ demographic database included age,
gender, education, marital status, and attorney representa-
tion. Injury-related data included date and type of injury,
time from injury to referral for vocational rehabilitation
services, and RTW status.

Data were collected as part of a larger study of a
workers’ compensation case database. Because a casewise
deletion technique was used, cases that were missing one
or more variahles were not used in the analysis. Of the
1,105 cases initially examined, approximately 55% (n =
603) were excluded from this study due to one or more
missing variables in the darabase as a result of inconsistent
data collection and computer software/hardware incom-
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patibilities. Comparisons were made to determine if the
cases used to develop the model were different than rthose
cases excluded from rthe analyses. No significant differ-
ences between these two groups were found on any of the
variables under consideration. The presence of the Mon-
tana Workers’ Compensation Act was the only variable
that showed a significance difference between the in-
cluded and excluded cases in that the excluded group con-
rained 46.1% pre-law cases and 53.9% post-law cases,
whereas the included group contained 56.2% pre-law
cases and 43.8% post-law cases.

Data Analysis
We hypothesized that the dependent variable of RTW

would be associated with age, education, attorney in-
volvement, mandared vocarional rehabilitation, and time
from injury to referral. To rest our hypothesis, we per-
formed bivariate analyses to determine which indepen-
dent (predictor) variables would be analyzed. Next, we
examined variables found to be significantly correlated
with RTW (¢ < .001) through use of a multiple logistic re-
gression analysis with a forward inclusion of independent
variables, using the likelihood ratio approach to develop a
predictive model for RTW. Logistic regression is a tech-
nique that is appropriate for predicting a probability of a
binary outcome (return to work/not returning to work;
Ash & Goldstein, 1995).

The Hosmer-Lemeshow goodness-of-fit test (Hosmer
& Lemeshow, 1989) was included in the final model to

TABLE 1. Outcomes of Injured Workers

Variable M %

Returning to work

Employment
Same position 60 12.0
Modified position 85 16.9
Relared occupation 12 2.4
Training
On the job 16 3.2
. years of training 449 9.8
4 years of rraining 5 1.0
Self-employed 19 3.8
Not returning to work 256 50.9
TABLE 2. Mean Age and Educational
Level of Sample
Not returning Returning
Variable to work to work
Age (yrs.) 40.86 + 12.04 37.09 + 10.52
Educarion (yrs.) [1.09 + 2.31 11.91 + 1.78

determine whether there was systematic underestimation
or overestimation of RTW hased on the independent vari-
ables in the model. Goodness-of-fit tests are intended to
determine whether the observed dara deviare significantly
from the fitred model. A value of 1.0 indicates perfect dis-
crimination, whereas a value of 0.5 indicates that the
model performs no better than chance. This value was a
measure of the extent to which the model predicted
higher probabilities of returning to work for those clients
who did return to work, and it was a function of the
model’s true- and false-positive rates. Goodness of fit for
the study sample was measured by comparing fitted prob-
abilities of RTW with observed RTW within deciles of
risk and calculating the corresponding observed statistics.
A small Hosmer-Lemeshow chi-square value and high
probability (> .10) test statistic suggested a reasonable fit
hetween the predicted model and the observed data.

RESUILTS

Descriptive dara are presented in Table 1. These results
showed that RTW, as measured by the study criteria,
broke down as follows: 12.0% of the participants were em-
ployed in the same position, 16.9% were employed in a
modified position, and 2.4% were employed in a related
occupation. Fourteen percent were in training and 3.8%
were self-employed. Fifty-one percent were closed as not
returning to work because (a) the injured worker’s injury
was too severe to benefit from vocational rehabilitation
services, (b) the injured worker failed to cooperate with
the rehabilitation provider, or (¢) the case was withdrawn
from rehabilitation services by the injured worker’s attor-
ney.

Table 2 presents the mean ages and educational
grade levels for the study participants. Table 3 summarizes
the demographic and injury-related variables predictive of
RTW outcomes. Five variables were significantly associ-
ated with RTW status (p < .0005).

Correlations between the dependent and indepen-
dent variables are presented in Table 3. Of the 502 partic-
pants, 246 (49.0%) returned to work. Of those cases that
returned to work, 161 (32.1%) did not retain an attorney
(¢ = .18, p < .0005). Similarly, of the injured workers who
returned to work, 108 (21.5%) were referred for services
after the Monrana Workers’ Compensation Act had been
passed (¢ = .24, p < .0005). Among the injured workers
who returned ro work, 103 (20.5%) were referred for ser-
vices within the first 6 months after injury (¢ = .19, p <
0005). Of those who returned to work, 211 (42.0%) were
less than 50 years of age (¢ = .14, p < .001). Years of edu-
cation prior to injury was the only ratio variable in the
model that was found to show a significant relationship
with RTW (r = .20, p < .0001). The nominal sociodemo-
graphic variables of gender (¢ = —.06, p = ns), marital sta-
tus (¢ = .08, p = ns), and injury type (back injury, ¢ = .08,
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TABLE 3. Characteristics of the Workers’ Compensation Cases
Variable Not returning to work Returning to work O
Workers’ Compensation law*
(Q) Prelaw 174 (34.7%) 138 (27.5%) 24%%
(1) Postlaw 82 (16.3%) 108 (21.5%)
Attorney involved
(1) No 121 (24.1%) 161 (32.1%) 184
(@) Yes 135 (26.9%) 85 (16.9%)
Injury to referral
(1) < 6 months 62 (12.4%) 103 (20.5%) JOnn
(0) > 6 months 194 (38.6%) 143 (28.5%)
Age
(1) Under 50 yrs. 190 (37.9%) 211 (42.0%) 14*
(0) Over 50 yrs. 66 (13.1%) 35 (7.0%)
Gender
(0) Male 174 (34.7%) 180 (35.9%) 06
(1) Female 82 (16.3%) 66 (13.1%)
Mariral srarus
(1) Married 179 (35.7%) 155 (30.9%) 10
(0) Nor married 77 (15.3%) 91 (18.1%)
Injury
(1) Back 103 (20.5%) 102 (20.3%) 08
(0) Not back 153 (30.5%) 144 (28.7%)
(1) Upper body 54 (10.8%) 52 (10.4%) 01
(0) Nor upper body 202 (40.2%) 194 (38.6%)
(1) Lower body 38 (7.69%) 44 (8.8%) 04
(0) Not lower body 218 (43.4%) 202 (40.2%)

“Montana Workers' Compensation Act of 1987.
*p < .001. **p < ,0005.

p = ns; upper body injury, ¢ = .01, p = ns; lower body in-
jury, & = .04, p = ns) were not significantly associated with
RTW.

Table 4 summarizes results of the regression analysis
for the five variables found to be significantly correlated
with RTW outcomes. As seen in Table 4, age, education,
attorney involvement, mandated vocational rehabilita-
tion, and time from injury to referral predicted RTW sra-
tus. That s, an injured worker was more likely ro return to
work after an injury, if she or he (a) was less than 50 years
of age, (b) had more years of preinjury education, (c) was
not represented by an attorney, (d) was required to receive
vocational rehabilitation services, and, (e) was referred
for services within the first 6 months after injury.

The model’s predictive accuracy is shown in Table 4.
The first column, labeled b, contains rhe logit coefficients
of the predictor variables. These unstandardized logistic
regression coefficients correspond to the b (unstandard-
ized regression) coefficients in ordinary least-squares re-
gression (Garson, 2001). These parameter estimates
describe the steepness and the direction of the logistical
regression curve (Wright, 1995). Unlike ordinary least-

squares regression, logistic regression calculates changes in
the log odds of the dependent variable. The Wald chi-
square statistic in the third column tests the significance
of the logit coefficient associated with a given indepen-
dent variable. This corresponds to significance testing of
b coefficients in ordinary least squares regression ((ar-
son). The column labeled Exp (b), contains the odd ratio
for each predictor in the model. The odds ratio is an esti-
mate of the increase in the likelihood of returning ro work
for one unit increase in the predictor variable when the
other independent variables in the model are controlled
for (Wright). The odd ratio is always O or greater, and it is
1 when membership in the RTW group or did-not-
return-to-work group is equally likely. Moreover, the odds
are proportional; a variable with a odds ratio of 2 has dou-
ble the effect of one with an odds ratio of 1.

For each vear's increase in education, there was a
1.18 increase in likelihood of the worker's return to work
(Wald = 11.29, p = .0008). Interestingly, the likelihood of
returning to work increased 1.98 times for those workers
who were referred post-law (Wald = 10.14, p = .0015).
Likewise, the likelihood of returning to work increased
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TABLE 4. Logistic Regression Analysis of
Return-to-Work Status as a Function of
Significant Individual Predictors

Variable b SE Wald 2 p Exp (b)
Educarion (yrs.) J7 05 11.29 L0008 1.18
No atrorney 95 .20 7.54 0060 1.74
State law 68 .21 10.14 0015 1.98
< 50 years old 58 25 3.35 0207 1.79
< 6 months to

referral 47 22 3.58 0584 1.52

1.79 rimes when rhe injured worker was less than 50 years
old (Wald = 5.35, p = .0207). Workers referred for voca-
tional rehabilitation within 6 months of their injury were
[.52 rimes more likely to return to work than rhose re-
ferred after 6 months (Wald = 3.58, p = .0584). Finally, a
negative predictor for RTW was attorney involvement.
When injured workers did not retain an attorney, they
were 1.74 times more likely to return to work than clients
who had an attorney (Wald = 7.54, p = .006). Thus, the
injured workers who returned to work were mare likely to
be better educated, under 50 years of age, referred for vo-
cational rehabilitation services within 6 months after in-
jury, and not be represented by an attorney. There were no
significant relationships between RTW and the variables
associated with gender, marital status, or type of injury.

Overall, this five-variable model correctly predicted
64.5% of RTW outcomes. These variables correctly clas-
sified 58.5% of the injured workers who were able to re-
turn to work and 70.3% of those who did not return to
work. The goodness of fit of the predicted model with the
observed behavior of injured workers who returned to
work was assessed by the Hosmer-Lemeshow statistic. The
overall fit of the RTW model suggested there was a satis-
factory fit between the predicred model and the data col-
lected, (x(5, N = 502) = 6.66, p = 0.465.

DISCUSSION

This study examined which variables would improve the
prediction of RTW status for injured workers who are
referred for vocanonal rehabilitation after injury. The
present results suggested our hyporhesis model would sig-
nificantly improve the capacity to predict RTW outcomes
for these workers. The most significant individual predic-
tors of RTW starus were education, age, mandated voca-
tional rehabilitation, time from injury to referral, and
arrorney involvement. Typically, the lower the level of ed-
ucation, the less transferability of skills to other employ-
ment areas (Smith & Crisler, 1985). Individuals who were

less than 50 years of age, had more education preinjury,
were referred for vocational rehabilitation services within
6 months after injury, and were not represented by an at-
torney were more likely to return to work.

An initial regression analysis found that the combi-
nation of age, education, mandated rehabilitation, timely
referral for services, and lack of attorney involvement sig-
nificantly predicrted RTW ourcomes. These results are
consistent with previous studies of RTW in workers’ com-
pensation cases (Gardner, 1991; Hall, 1994; Hester et al.,
1986; Smith & Crisler, 1985). The findings from these
studies indicated that older age, less education, delay in
the time from injury to referral for vocational rehabili-
tation services, and artorney involvement can present
substantial barriers to RTW; therefore, vocational rehabil-
itation interventions may need to target these variables
with more collaborative and aggressive strategies.

There were several limitations to this study. First, the
data were drawn from a single rehabilitation service pro-
vider. As a result, despite the large sample size, the ability
to generalize results from this study to injured workers is
limited, suggesting a need for replication in other rehabil-
itation provider settings. A second limitation was that the
large majority of injured workers were men between the
ages of 35 and 55. The injured workers in this study in-
cluded individuals who had various career opportuniries
available to them. Although there was the possibility of
sexism, rehabilitation obstacles related to racism or
poverty did not affect most of these workers. The pro-
posed model thus may fit quite differently in a sample of
injured workers who have had different life experiences
from those of the individuals in this study. Readers should
be cautious when attemprting to generalize these models to
workers of diverse ethnic backgrounds, age groups, or
more prestigious career paths. Third, there was also a
unique historical event taking place (enactment of the
Montana Workers’ Compensarion Acr) thar may have in-
fluenced the outcome of this study. Finally, another im-
pact of the retrospective nature of this study was the loss
of dara. Of the 1,105 cases, 603 had one or more missing
datapoints, and if a case was missing one of the demo-
graphic or rehabilitation rime variables, it was eliminared
from the analyses. We conducted analyses to determine if
the study participants were systematically different from
the individuals who were excluded. This comparison indi-
cated no significant difference in any of the variables used
to build the model, with the exception of mandated voca-
rional rehabilitation.

These limitations notwithstanding, this study ex-
tends the current literature on RTW outcomes by show-
ing the role thar certain facrors play in predicting
postinjury work status. Although the findings are tenta-
tive and limited in scope, they do suggest that variables
associated with age, education, atrorney involvement,
mandated vocational rehabilitation, and timely provision
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of services improved the capacity ro predicr RTW afrer in-
jury. These findings should be interpreted cautiously, how-
ever, because they are merely possible indicators of RTW
that need to be corroborated rhrough furure investiga-
rons.

Because the findings from this study suggested that
cducation may play a particularly imporrant role in RTW
for an injured worker, we need to better understand how
this variable increases the likelihood of work status. Fur-
ther research is needed ro derermine the specific educa-
tional skills that increase the likelihood of successful
postinjury career development and placement.

These dara also raise important questions about the
influence of legislation on the effectiveness and efficiency
of the rehabilitation provider. Specifically, when state
laws require injured workers, employers, and service pro-
viders to be actively engaged in the vocational rehabilita-
tion process, the injured worker is more likely to return to
work. More collaboration across various geographic and
state rehabilitation providers will be required in order to
better understand the legal factors thar affect access ro
and vocarional rehabilitation outcomes for injured work-
ers. In addition, more research is needed on better defin-
ing the role of the attorney and his or her impact on rthe
vocarional rehabilitation process.

Finally, our findings underscore the importance of an
carly vocational rehabilitation intervention. Although
early intervention appears to have an important impact
on RTW status following injury, it is nor clear whar im-
pact it has on sustaining employment. Evaluating the
“staying power” of vocational rehabilitation will require
more longitudinal follow-up studies.

There is no “quick fix” for the problems injured
workers face in their RTW efforts after injury. Awareness
and early detection of such problems are critical first steps
in selecting and providing effecrive vocarional rehabilica-
tion services designed to facilitate successful outcomes.
Rehabilitation providers need to be able to identify those
injured workers who are mosr ar risk and develop strate-
gies to better facilitate a successful RTW. Injured workers
must be provided with appropriate services early in their
rehabilitation process.

For injured workers who are at risk of not returning
to work due to complicating factors such as age and less
educarion, the rehabilitation provider must clarify and
more clearly identify the crucial factors associated with
successful and nonsuccessful RTW outcomes and develop
appropriare intervention strategies. These factors may in-
clude the option of RTW with the preinjury employer,
tenure on a preinjury job, a maodified job, and additional
job-related education and/or job-training options (Tate,
1992a). Because many factors are out of the control of the
rehabilitation provider (mandated vocarional rehabili-
ration, time from injury to referral, attorney represen-
tation), the provider may need to strengthen working

relarionships with employers, insurance carriers, legisla-
tors, and attorneys to better ensure that injured workers
receive appropriate rehabilitation interventions and follow-
up services.

CONCLUSIONS

This study was designed to provide updated evidence of
factrors associated with the likelihood of RTW for workers
who have been injured on the job. Although our analysis
has been limited to retrospective case studies, these results
have practical implications because they contribute to the
identification of variables that are important in predicting
RTW after injury and suggest the need to incorporate
these findings within existing workers’ compensation and
vocational rehabilitation programs. We hope that this
study will stimulate furture investigations of factors in-
fluencing RTW outcomes and facilitate successful voca-
tional rehabilitation intervention strategies for workers
who are injured on the job.
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NOTICES

Council for Learning Disabilities Seeks
Executive Director

The Council for Learning Disabilities (CLDY) is secking applications tor
an Execurive Dhrector (EDY) position. The ED is responsible for coordi-
nating and accomplishing administrative, advocacy, and conference-re-
lared rasks in collaboration with and as direcred 1‘1'!,' CLDS Board of
Trustees. The ED (.50-.75 FTE) will represent the organization and will
respond to the needs of CLD members. The ED will receive support to
maintain a national CLL office in his or her community. The salary will
be commensurate with the successful candidarte's skills and experience; a
multiyear contract with an annual renewal review will be written. The
new ED will assume full responsibilities July 1, 2003,

Desired Qualifications and Related
Experiences

Leadership, administration, and project management
Oral and written communication

Conference planning

Financial record-keeping

Advocacy

Collaboration and team problem solving

Flexibility, independent work, and time management
Computer (e.g., word processing, databases, spread-
sheers, e-mail)

* Specific learning disabilities (i.e., knowledge and experi-
ence)

Application Requirements
The ED application packet must include

1. A cover letter detailing the applicant’s qualifications
tor the ED position

2. A current resume or curriculum virae

3. Complete contact mformation for five professional ref-
Crences

Please submit completed applications electronically o the CLD ED
Search Commuttee Chair, Dr. Chnss Walther- Thomas, ar cowalc@wm.
edu. For additional information abour this position, please conract
Chriss by e-mail or by phone ar 757/221-2310. Application review will
begin November 15, 2002, and will continue until the position is filled.
For more informarion abour CLD's mission, strategic goals, organiza-
tional structure, and accomplishments, visit the CLD's Web site
(www.cldinternational.org).

Tentative Search Committee Timeline
November 15, 2002—Application review will begin.

December 2002-February 2003—Telephone and in-person interviews
will be conducted,

March 2003 —MNew Executive Director will be selecred.
March to June 2003—Transition period

July 1, 2003—New Execurive Director will assume full responsilulities
(.50-.75 FTE).

CLD is an equal opportunicy employer,




