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Abstract

Purpose In workers with musculoskeletal injuries,
comorbidity is associated with worse return to work
(RTW) outcomes. In the context of RTW, it is unclear
whether associations between predictors and RTW are
similar or different for workers with and without
comorbidity. This study aims to investigate differences
and similarities between workers with and without
comorbidity in 12-month predictors for RTW in workers
who are absent from work due to a musculoskeletal
injury.

Methods  All workers with lost-time claims who were off
work at baseline were selected from the Early Claimant
Cohort (Canada) (n = 1,566). Follow-up data on RTW
were available of 810 workers after 12 months. Predictors
included demographic, health-related, and work-related
factors. Differences between coefficients of the groups with
and without comorbidity were tested.
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Results  Low household income was a predictor for RTW in
workers without comorbidity only. Better mental health was a
predictor for RTW in workers with comorbidity only. Higher
education, less pain intensity, better general health, less bodily
pain, better physical health, and a positive supervisor response
were predictors for RTW in the total group.

Conclusions Injured workers with and without comor-
bidity should be considered as two distinct groups when
focusing on mental health or household income.

Keywords Comorbidity - Cohort studies -
Chronic disease - Work disability

Introduction

Musculoskeletal disorders (MSDs) are the most prevalent
of all chronic disorders in Canada, and musculoskeletal
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injuries account for the highest disability costs (Mirolla
2004). From all MSDs, low back pain has the highest
prevalence, ranging from 58 to 80 % in Western industri-
alized countries (Koster et al. 2004; Walker 2000).
Worldwide, 37 % of low back pain is estimated to be
attributable to occupation (Punnett et al. 2005).

Musculoskeletal disorders have a large impact on the
workplace and employers. Disability costs resulting from
MSDs account for three-quarters of the total costs associ-
ated with MSDs, and in Canada, they account for 39 % of
the estimated long-term disability costs (Health Canada
1998). Employees suffer from negative consequences due
to MSDs, such as perceived limitation at work and sickness
absence. In a previous study, we showed that perceived
limitation at work enhanced the association between health
on sick leave (Boot et al. 2011). Moreover, sickness
absence has a further negative impact on psychological
health (Kendall and Thompson 1998).

Comorbidity is becoming a problem in the general
population, but also in the aging working population.
Suffering from comorbidity may have specific implications
for functioning at work, as well as the return to work
(RTW) process (Buist-Bouwman et al. 2005; Lowe et al.
2004).

Previous research has shown that comorbidity was
negatively associated with RTW outcomes within worker
populations with musculoskeletal health problems (Lloyd
et al. 2008; Nordin et al. 2002; Nyman et al. 2007). Nordin
et al. 2002 showed that workers with comorbidity with an
episode of low back pain were 1.3 times more likely not to
RTW within 6 months compared to workers without
comorbidity. Nyman and colleagues concluded that
comorbidity of neck—shoulder disorders with low back
disorders was associated with a 1.7 times increased risk of
sick leave (Nyman et al. 2007). In a review by Lloyd et al.
(2008), it was concluded that people of working age with
MSDs and depression have worse RTW outcomes. In these
studies, comorbidity was included as a predictor for work
outcomes. However, it is arguable whether workers with
and without comorbidity can be considered as one homo-
geneous group. Predictors and causal mechanisms might
differ between workers with and without comorbidity. It is
likely that investigating comorbidity as one predictor, rel-
ative to other predictors, or simply correcting for co-mor-
bidity will not appropriately account for the complex
process of RTW in workers with comorbidity.

The Canadian workers’ compensation system covers
injuries and illnesses that are caused by work and typically
only those of physical nature. It does not routinely cover
mental health conditions. Because of this, musculoskeletal
pain may be a primary driver for seeking care of filing a
claim, and it is one of the many symptoms related to
musculoskeletal injury. The group of workers with work-
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related injury therefore offers a great opportunity to study
predictors of RTW.

Suffering from limitations from more than one health
condition will increase the challenge for workers to over-
come problems or RTW in case of injury. It can be
hypothesized that comorbidity may lead to specific chal-
lenges to RTW in workers with musculoskeletal injury.

Since the prevalence of comorbidity is expected to
increase in the future, interventions are needed to enhance
RTW in this potentially vulnerable group. Insight into
similarities and differences between predictors for RTW in
groups of injured workers with and without comorbidity
can be used as a starting point to develop interventions
targeted to subgroups of workers at risk for not returning to
work. To answer questions focused on the interaction of
chronic conditions with work-related injuries requires
detailed information early in the course of a work-related
injury to better distinguish sub-groups before extensive
interplay occurs between the chronic condition and the
work-related injury in the RTW process. Sometimes, it
takes some time for a claim to be accepted, say
2-3 months. The Canadian (Ontario-based) Early Claimant
Cohort study employed a unique procedure by interviewing
claimants shortly after the injury (maximum 21 days),
allowing the exploration of the dynamic interplay between
chronic conditions and work-related musculoskeletal
injury.

This study aims to investigate differences and similari-
ties between workers with and without comorbidity in
12-month predictors for RTW in workers who were absent
from work due to a musculoskeletal injury.

Methods
Study design

The original study sample was a cohort of 1,825 injured
workers having lost-time claims with the Ontario Work-
place Safety and Insurance Board (WSIB) for soft tissue
injuries of the upper limb, lower limb, or the back. The
Board is the principal provider of workers compensation in
Ontario and covers approximately 70 % of labor force
participants (Workplace Safety and Insurance Board of
Ontario 2002; Smith et al. 2004). Claimants were recruited
shortly after they registered their claims.

The cohort of 1,566 workers originates from the WSIB
claims registration database, where 12,182 claimants were
identified from May to November 1993. Of this group,
3,381 could not be contacted within the 21-day time frame
from date of time off work, and another 5,866 were
determined as ineligible at the screening interview (based
on exclusion criteria outlined elsewhere (Hogg-Johnson
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and Cole 2003) or later because the WSIB claim was
eventually denied). An additional 1,102 workers refused to
participate at some point during the recruitment/screening
interview. Their eligibility was unknown. Finally, eight
cases had to be excluded because of damaged or miskeyed
data. Information about eligible participants is described in
more detail elsewhere (Sinclair et al. 1997). At baseline,
1,566 claimants were still off work, and this group was
selected for the present analyses. After 12 months, data
were available of 810 workers, which are used for the
present analyses.

Measures
Comorbidity

The presence of serious co-existing conditions was mea-
sured on the baseline interview by a single question: ‘Do
you have or are you currently being treated for any major
illnesses or conditions such as bronchitis, arthritis, heart
trouble, cancer, balance problems, vision or hearing loss, or
any other serious health condition?’” with answering options
‘yes’ and ‘no.” As the examples mentioned refer to somatic
comorbidities, it is unlikely that participants with mental
comorbidities have chosen ‘yes.” Therefore, when we refer
to comorbidity in this manuscript, this is likely to be
mainly somatic comorbidity.

Pain intensity

Pain intensity was measured using an adaptation of a
subscale of the Chronic Pain Grade (Von Korff et al. 1992),
a component measure derived from self-reported informa-
tion on three 0—10 numeric rating scales for the worst and
average back pain since the beginning of current episode
(at baseline), and back pain severity of this moment. The
pain intensity scale was rescaled to range from 0 to 100,
with O representing worst pain intensity and 100 repre-
senting lowest pain intensity (Hogg-Johnson and Cole
2003).

Functional status

Functional status was measured using two injury-specific
or body-area-specific measures: the modified American
Shoulder and Elbow Surgeons instrument (ASES) for
upper extremity injuries (Richards et al. 1994) and the
Roland instrument for back problems (Roland and Morris
1983). A more detailed description of these instruments
and their properties has been given elsewhere (Sinclair
et al. 1997). The body-region-specific functional status
measures were all rescaled to range from 0 to 100, with 0
representing poorest functional status and 100 representing

best functional status (Hogg-Johnson and Cole 2003). The
measures ASES and Roland were used only in the appro-
priate subgroup, with upper extremity injuries and back
injuries, respectively.

For the present study, functional status for lower
extremity injuries could not be taken into account as a
predictor because the group with comorbidity and a lower
extremity injury consisted of 13 participants only who all
had returned to work after 12 months.

Health status

All but one dimensions of the SF-36 (Ware et al. 1993), a
generic, health-related quality-of-life measure, were used
in this study: General health (GH), physical functioning
(PF), mental health (MH), bodily pain (BP), role emo-
tional (RE), social functioning (SF), and vitality (V). All
SF-36 scores, except for GH, were rescaled to range from
0 to 100, with O representing worst health and 100 rep-
resenting best health. GH was dichotomized into very
good or excellent health and good, fair, or poor health. In
addition, component scores were calculated for MH
(MCS) and physical health (PCS). To calculate the PCS
and MCS, test items are scored and transformed in an
algorithm to norm-based scores with a mean of 50 and a
standard deviation of 10 following Ware and colleagues
(Ware et al. 1993). Role Physical could not be taken into
analyses, because the majority of respondents (>93 %)
had the lowest score (0).

Outcome: RTW

Return to work was measured at the 52-week interview by
the question ‘Are you working now?’ with possible
responses ‘yes’ or ‘no.” As our main focus was RTW in
general, we included any RTW, including RTW in the
same/different job, RTW in modified work, and changes in
working hours.

Socio-demographic measures and work-related variables

Participants provided information on age, gender, level of
education, household income, and occupational level at the
baseline interview. To prevent empty cells, level of edu-
cation was dichotomised into having an advanced degree
yes/no; household income was dichotomised into lower or
higher than CAN $40,000, which is little lower than the
average household income in Canada in 1993, which was
around CAN $45,000 (Hatfield 1996).

Job satisfaction was measured with one single item ‘In
general—would you say you were very satisfied, satisfied,
dissatisfied or very dissatisfied with your job taking
everything into consideration?” Due to power constraints,
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this measure was dichotomized into very satisfied and less
than very satisfied.

Supervisor response to the disabling injury was exam-
ined using the question ‘Please tell me whether any of the
following list of reactions that your supervisor may have
had to your accident/injury apply to your case: (1) Blames
you for the problem; (2) is supportive and helpful; (3) is
angry that you are off work; (4) does not believe that
anything is wrong with you; (5) is eager for you to RTW;
(6) did not want you to file a claim; (7) wanted you to file a
claim; (8) has had no reaction; or (9) he/she reacted in
another way.” This question was based on the literature and
qualitative studies of injured workers Tarasuk and Eakin
1994, 1995).

The respondents were asked to agree or disagree with
each supervisor reaction. Based on this work, the responses
were aggregated into a single indicator with values ‘posi-
tive,” ‘mixed,” or ‘negative.” To avoid empty cells, we
dichotomized this indicator into positive or mixed/
negative.

Answers were categorized into the variable ‘positive
supervisor response’ if the answers to 2, 5, and 7 were
chosen and the answers to items 1, 3, 4, 6, and 8 were not
chosen, and otherwise categorized as ‘not positive super-
visor response’.

Perceived re-injury risk at work was examined using the
question ‘When you return to your usual job, do you think
it will put you at no risk, some risk or high risk for an
injury again?’ The variable was dichotomized into no
perceived risk versus perceived risk.

Analyses

Descriptive analyses were performed to compare baseline
characteristics between the groups with and without
comorbidity. Because the group with comorbidity without
RTW after 12 months was small (n = 17), we carefully
checked all categorical variables and dichotomized these
when necessary to prevent empty cells.

To assess the homogeneity/non-homogeneity of all
predictors over the groups with and without comorbidity,
the Dyer approach was followed (Dyer 1986; Noale et al.
2005; Boot et al. 2013):

(a) For each potential predictor, a logistic regression
model was fitted with RTW at 12-month follow-up as
outcome.

(b) A pooled estimate was constructed by weighting each
coefficient with the inverse of its variance, and then
summing over the two weighted coefficients, divided
by the sum of the weights.

(c) The pooled estimate was used in a chi-square test to
test the null hypothesis that both coefficients were
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equal (i.e., whether the predictor was homogeneously
distributed across the groups with and without
comorbidity).

(d) If the null hypothesis of homogeneity was not
rejected, the pooled estimate from (b) was considered
and its significant association with the outcome was
tested with a T test (26).

(e) If the null hypothesis of homogeneity was rejected,
the coefficients of each group-stratum were examined
and compared considering a T test for estimated
coefficients (Menotti et al. 1996).

Since in the present study there were only two groups, this
last step was not necessary. Logistic regression analyses
were performed using SPSS for Windows (version 15.0).
All T tests and chi-square tests for coefficients were
performed in Microsoft Office Excel 2003 for Windows.

Results
Selection and attrition bias of the cohort

Of the 1,566 baseline cohort members, one had missing
data on comorbidity. For 810 participants, information
about self-reported RTW after 12 months was available
(response 52 %). The group lost to follow-up was more
often male (53.0 vs. 48.6 %), more often had a lower level
of education (39.5 vs. 35.7 %). Furthermore, they had more
often reported lower income (58.5 vs. 41.5 %), lower GH
(73.9 vs. 76.9), lower MH (59.6 vs. 62.7), and more pain
(lower scores) at baseline (25.2 vs. 28.1) compared to the
group with RTW data after 12 months.

Description of the study population

In Table 1, the characteristics of the study population are
presented. Comorbidity was reported by 11.7 % of all
workers. Equal numbers of males and females participated,
which was a direct result of purposeful sampling within the
ECC. The average age was 38.9 years. The group with
comorbidity was on average 5 years older compared to the
group without comorbidity and reported a higher household
income. The group without comorbidity reported a better
GH status and a more positive physical component scale
compared to those with comorbidity (Table 2). At follow-
up, 17.8 % of those without comorbidity and 18.5 % of
those with comorbidity had not returned to work.

Homogeneous predictors for RTW

All but two predictors tested as homogeneous following
the homogeneity analyses. If the chi-square in Table 3
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Table 1 Socio-demographic characteristics of the study sample by
comorbidity status and of the total group

Characteristics ~ No comorbidity Comorbidity  Total
n=1,382 n =183 n = 1,565
n % n % n %
Gender
Male 700 50.7 94 51.4 794 50.7
Female 682 49.3 89 48.6 771 49.3
Age*
Years 38.4% 10.9* 43.0* 11.7* 38.9* 11.1*
Education; advanced degree
No 1,109 81.2 147 81.7 1,256 81.2
Yes 257 18.8 33 18.3 290 18.8
Income categories
<40,000 589 54.6 77 50.0 666 54.1
>40,000 489 454 77 50.0 566 45.9
Pain site
Back 787 56.9 98 53.6 885 56.5
Upper 413 30.6 59.0 333 472 30.9
extremity
Lower 228 16.5 33 18.0 261 16.7
extremity
Occupational level®
1 109 7.9 18 9.9 127 8.2
2 312 22.7 35 19.2 347 22.3
3 916 66.7 127 69.8 1,043 67.0

Follow-up data 718 52.0 92 50.3 810 51.8
available

RTW (after 12 months)
No 128 17.8 17 18.5 145 17.9
Yes 590 82.2 75 81.5 665 82.1

RTW return to work, SD standard deviation
* Data are expressed as mean and standard deviation

b= professional, managerial and technical; 2 = skilled workers,
employees and their supervisors; 3 = semi-skilled and unskilled
workers and employees

* P < 0.05 between groups with and without comorbidity

was smaller than 3.84, the homogeneity hypothesis was
not rejected, and the predictor was considered homoge-
neous. This implies that participants with and without
comorbidity can be considered as one group and that the
pooled estimate should be used for calculation of the
odds ratio (OR). Significant predictors of RTW at follow-
up were higher education, lower pain intensity, better
GH, less BP, better physical health, and a positive
supervisor response.

Table 2 Baseline values of potential predictors of return to work
after 12 months in the groups with and without comorbidity, and the
total population

Potential No Comorbidity Total group
predictors comorbidity
Health-related n % n % n %

General health No 760 55.0 123 67.2 883 56.4

very good/  yeg 622 450 60 32.8 682 436
excellent®

Range Mean SD Mean SD Mean SD

Mental health 0-100 61.1 213 619 21.7 612 213

Physical 0-100 414 295 396 267 412 292
function

Bodily pain 0-100 290 173 277 160 28.8 172

Role 0-100 77.7 349 776 353 777 350
emotional

Role physical 0-100 3.5 156 2.6 13.7 3.4 154

Social 0-100 412 269 39.1 257 409 268
function

Vitality 0-100 40.6 21.8 384 210 403 21.7

PCS* 11-60* 299 78 283 7.6 297 18

MCS 12-72% 475 108 475 109 475 108

Pain intensity  0-100 26,5 13.7 282 148 26.7 1338

Functional 0-100 205 17.3 196 158 204 17.1
status

(back)?

Functional 0-100 42.1 25.1 464 237 426 249
status (upper

extremity)®

Work-related  Cat. n Yo n o n Yo
Response No 413 299 54 29.5 467 29.8

SUPEIVISOT  yes 969 70.1 129  70.5
positive

Perceived re- No 340 31.1 41 27.9 381 30.7

injury risk at  yeq 753 689 106 721 859 693
work

Very satisfied  No 916 69.6 114 633 1,030 689
about job Yes 400 304 66 36.7 466  31.1

1,098 70.2

PCS physical component score, MCS mental component score

* Only participants with low back problems have data on this variable
(n = 885)

b Only participants with upper extremity injuries have data on this
variable (n = 419)

* P < 0.05 between groups with and without comorbidity

# Actual range of data points

Heterogeneous predictors of RTW

Two predictors were found to be heterogeneous: household
income and MH component score (Table 4). Household
income of more than CAD $40,000 was a strong predictor
for RTW in the group without comorbidity, whereas it was
not a significant predictor in the group with comorbidity. In
the group without comorbidity, the OR was even lower
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than 1 (OR 0.43), but not significant. Better MH status was
a strong predictor for RTW in the group with comorbidity,
but not in the group without comorbidity (OR 1.00).

Table 3 Results of homogeneity analyses of predictors of return to
work after 12 months

Predictors PE X2 T Odds ratio and 95 % CI
R: R: OR  Lower Upper
3.84 1.96
Female gender —-0.12 2.07 -0.67 0.88 0.61 1.27
Age 1 —-0.01 2.82 —1.42 099 0.97 1.00
Advanced degree 0.54 2.38 284 171 1.18 2.47
)
Household 040 5.07
income >40,000
)
Pain intensity | 0.02 1.04 224 1.02 1.00 1.03
Functional status 0.01 0.23 1.38 1.01 1.00 1.03
(back) 1
Functional status 0.01 1.08 0.80 1.01 0.99 1.02
(upper extremity)
1
General health 0.57 3.10 295 177 121 2.58
excellent/very
good (Y)
Mental health 7 0.01 2.12 144 1.01 1.00 1.01
Physical 0.00 1.55 1.28 1.00 1.00 1.01
functioning
Bodily pain | 0.02 0.46 3.06 1.02 1.01 1.03
Role emotional T 0.00 1.68 —0.33 1.00 0.99 1.00
Social function 1 0.00 2.82 1.14 1.00 1.01 1.01
Vitality 1 0.00 2.68 0.84 1.00 1.00 1.01
PCS 1 0.03 3.48 245 1.03 1.01 1.06
MCS 1 0.00 5.54
Supervisor 0.53 0.50 276 170 117 249
response positive
)
Perceived re-injury ~ 0.00 049 —0.02 1.00 0.64 1.54
risk at work (Y)
Very satisfied —-020 0.15 —-094 0.82 054 1.24

about job (Y)

PE pooled estimate, R rejection criterion, PCS physical component
score, MCS mental component score

Significant values are in bold type; 1/|: direction of higher score on the
predictor

Discussion

This exploratory study found that most 12-month predictor
for RTW in workers with musculoskeletal injuries were
similar for groups with and without comorbidity, but two
were found to differ. Mental health (MCS) was found to be
a predictor for RTW in the group with comorbidity only,
suggesting that MH requires special attention in future
research. Household income was a predictor for RTW in
the group without comorbidity only. As the aim of this
study was exploratory, future research is needed to confirm
these findings.

Comorbidity and RTW

For most potential predictors of RTW following muscu-
loskeletal injuries investigated here, considering workers
with and without comorbidity as distinct groups was not
necessary. There were, however, two predictors where
workers with and without comorbidity should be consid-
ered as distinct groups: MH and household income. Better
MH was more important as a RTW predictor to work in the
group with comorbidity, but not in the group without
comorbidity. Previous research has shown that depression
scores were prevalent in workers who had not yet returned
to work after 6 months (Franche et al. 2009). In this study,
however, the MH dimension of the SF36, a measure for
positive affect or depression, was not a predictor for RTW.
So this finding shows that even though the prevalence of
depression was high in the group without RTW, depression
was not a predictor for no RTW. The mental component
score is constructed from different scales of the SF36 and
represents the broader concept of MH-related quality of
life. Since the MH dimension (indicating depression) was
not predictive for RTW and only the mental component
score (indicating health-related quality of life) was a pre-
dictor for RTW in the group with comorbidity, we con-
clude that MH-related quality of life, rather than
depression, caused the differences between the groups.

This implies that impaired MH requires attention in
further research, since different mechanisms regarding the
RTW process may be present for injured workers with
comorbidity.

Table 4 Results of non-
homogeneous predictors of

Predictor

Pair wise comparisons

OR (95 % CI)

return to work after 12 months Household income >$40,000

Mental component score T

OR odds ratio, CI confidence
interval

No comorbidity > comorbidity

No comorbidity < comorbidity

No comorbidity > comorbidity

1.79 (1.15-2.78) > 0.43 (0.13-1.37)
Nagelkerke R* 42 %

No comorbidity < comorbidity

1.00 (0.98-1.01) < 1.06 (1.01-1.11)
Nagelkerke R% 10.0 %
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The importance of MH for the RTW process has been
stressed previously. Estimates of depressive symptom
prevalence injured worker populations have been between
31 and 55 % (Franche et al. 2009; Dersh et al. 2002; Lerner
et al. 2004). The co-occurrence of physical and mental
conditions is associated with more work disability than
either alone (Dewa and Lin 2000). This is in line with our
finding that poor MH predicted RTW, although as our
comorbidity measure likely measures mainly somatic
comorbidity, it does not explain why MH was a predictor
of RTW in the group with comorbidity only. Unfortu-
nately, information about the comorbidity type was not
available. The only available information was whether
workers experienced other serious health conditions in
addition to their musculoskeletal injury.

Another explanation may be that the combination of an
injury, comorbidity, and impaired MH was too much to
cope with. A recent qualitative study on failed RTW pro-
cesses of injured workers showed that a ‘toxic dose’ was
observed in injured workers who were facing different
problems in their RTW process (MacEachen et al. 2010). If
the number of problems passes a threshold, having suffered
from an injury, having comorbidity, dysfunctions in orga-
nizational dynamics across RTW systems, including the
workplace, healthcare, vocational rehabilitation, and
workers’ compensation, and having poor MH might just
have been too much (Baanders et al. 2002). This may
interfere with the likelihood of RTW.

A third explanation could be that MH is important for
both groups, but that the presence of this factor is phase-
specific. It can be hypothesized that MH problems may be
an important contributing factor at baseline for those with
other important health problems, whereas for those without
comorbidity, MH problems may develop later and play a
role also for this group before the 12-month follow-up.
However, more research is needed to confirm this
hypothesis.

Household income was a predictor for RTW in the
group without comorbidity only. An explanation for this
may be that when individuals suffer from serious health
conditions, this may change their drivers to RTW. Exam-
ples of such drivers are motivation to RTW, or the meaning
of work and involvement in work. The group with
comorbidity probably has bigger problems than their low
household income, such as their health problems. This may
explain why household income was not related to RTW.
Interestingly, household income was a little higher in the
group with comorbidity. This contrasts with previous
studies where reduced income was associated with serious
health conditions (Hogg-Johnson et al. 2010). Age might
have played a role in this. Being older might imply that
workers are having more years of work experience, and
thus a higher salary. The higher salary in the group with

comorbidity may thus be a consequence of the higher age
rather than the presence of comorbidity. However, it should
be noted that the relevance of this finding may be limited as
the percentage of explained variance of the predictor
household income was only 4 %, much lower than the
explained variance by the MH component score (10 %).

Methodological considerations

The loss to follow-up after 12 months was 48 %. Although
no major differences were observed at baseline between the
groups with and without comorbidity, attrition bias may
have occurred. The study aim was to gain insight into
similarities and differences between predictors of RTW in
injured workers with and without comorbidity rather than
to generalize about the prevalence of RTW in the popu-
lation. Our sample included a distribution of cases with and
without comorbidity, with and without RTW, and a range
of values across the predictors of interest. Although it is
reasonable to believe that the RTW rates will differ
between the respondents and those lost to follow-up, we do
not have any indications to expect differences in the
associations between predictors for RTW between the
respondents and non-respondents.

The definition of comorbidity was based on self-repor-
ted information about other serious health conditions at
baseline. No information was available about the specific
diagnosis or severity of the health conditions, or the
duration of the health problems. However, the study aim
was to look into conditions that were present before the
injury.

To reject the hypothesis of homogeneity, a statistically
significant difference between the coefficients and the
pooled estimate needed to be found. If the power is (too)
low, the conclusion of homogeneity might be drawn
incorrectly. For the present analyses, power was maxi-
mized by dichotomizing categorical variables. Our signif-
icant findings in the smallest group (comorbidity and no
RTW) support our conclusion that the statistical power was
sufficient.

The data used for the present analyses were collected in
1993 (Sinclair et al. 1997). This has implications for
interpretation. In 1998, there were changes enacted in the
workers’ compensation system in Ontario. Ongoing
research has shown that the largest differences in outcomes
were observed in individuals who had not returned to work
12 months following injury (Hogg-Johnson et al. 2010).
Because of this, it is expected that the present findings still
apply to the present situation.

It is likely that the prevalence of comorbidity within this
population is an underestimation. In the present study, the
prevalence of comorbidity was rather low, 11.7 %.
Underreport may partially explain the low prevalence of
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comorbidity in this study, compared to other studies where
a higher prevalence of comorbidity was reported in popu-
lations with workers with chronic musculoskeletal pain
(Dersh et al. 2002).

The study outcome RTW after 12 months was based on
self-reported data, obtained from the follow-up interview.
This information was used rather than information on benefits
received for two reasons: (1) having or not having returned to
work at the time of the interview was considered a question
that can clearly and easily be answered and (2) receiving full
time benefits is considered a proxy for not being at work. In
theory, however, there are situations where a person has
returned to work, but is still receiving benefits and situations
where a person may not have returned to work, but is no longer
receiving benefits. In addition, it is unclear whether injured
workers who are on part-time benefits are working or not.
Because of these biases in the use of administrative data, we
decided to rely on self-reported data only.

A final remark concerns study generalizability. All
injured workers who had returned to work at the time of
recruitment were excluded. This implies the study predic-
tors cannot be generalized to workers who RTW within the
first 21 days after injury. Since the RTW process becomes
increasingly complex the more days that have passed fol-
lowing injury, the cohort is considered to be comprised of
the most important target population to investigate pre-
dictors for RTW.

Implications for research and practice

Due to expectations that as the population ages, the prev-
alence of comorbidity among workers is likely to increase
in the future. Because of this, we have formulated impli-
cations for RTW research, as well as for RTW practice. For
research, the study findings imply that, when analyzing
predictors for RTW in injured workers, attention should be
paid to comorbidity with regard to MH-related quality of
life. However, in general, predictors for RTW in injured
workers with and without comorbidity appear to be similar.
Future research should focus on further exploring the role
of comorbidity and how this interferes with RTW, in par-
ticular the role of MH. Interventions focusing on improving
MH-related quality of life may have different effect in
injured workers with and without comorbidity. For prac-
tice, the study findings are an indication that in general,
workers with comorbidity can be considered as one group
when it involves RTW, although differences are present
between workers with and without comorbidity. The main
implication for practice is that predictors can be used to
identify subgroups at risk for not returning to work. Fol-
lowing musculoskeletal injury, workers with comorbidity
and poor MH need special attention. Health professionals
and rehabilitation specialists are in the best position to
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monitor both comorbid conditions and MH. In the RTW
process, this vulnerable group with both comorbidity and
poor MH deserves special attention. Moreover, insight into
predictors for RTW in vulnerable subgroups also has
implications for how the RTW process is managed. The
results show that there is a need for more communication
between different provider groups and an expanded role of
the case manager. This could be accomplished by sharing
electronic medical records. This has large privacy issues,
but it would allow the primary provider to see the range of
chronic conditions being managed. Alternatively, the pro-
cess of RTW could be improved by initiating a more col-
laborative consultation process.

Another implication of this study for occupational
rehabilitation professionals and researchers is that the
predictors may be the basis to develop interventions for
RTW targeted to these subgroups at risk. This will enable
employers to give additional support to employee sub-
groups with a higher risk of not returning to work, and not
to give additional support to workers who will RTW
without additional support as well.

This may have implications for policy makers and
decision makers regarding disability benefits since existing
criteria may not be applicable to injured workers with
comorbidity in all cases.

Conclusion

The study conclusion is that few indications were found of
differences in RTW predictors following musculoskeletal
injury in workers with and without comorbidity. However,
when investigating MH and household income as RTW
predictors, workers with and without comorbidity should
be considered as distinct groups.
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