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Factors associated with the duration of disability benefits claims
among Canadian workers: a retrospective cohort study
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Background: Disability insurance protects workers from total loss of income in case of a disabling injury or illness by providing wage-
replacement benefits. To better inform early identification of claims at risk of prolonged recovery, we explored predictors of the dura-
tion of disability benefits claims.

Methods: We conducted a retrospective cohort study using claims data provided by SSQ Life Insurance Company Inc., a private
Canadian disability insurer. We examined all claims SSQ approved for short- and long-term disability benefits from Jan. 1, 2007, to
Mar. 31, 2014, and evaluated the association between 9 variables and duration of short- and long-term disability benefits using Cox
proportional hazards regression analyses.

Results: For both short- (n = 70 776) and long-term disability (n = 22 205) claims, and across all disorders, older age, female sex,
heavy job demands, presence of comorbidity, attending an independent medical evaluation, receipt of rehabilitation therapy and lon-
ger time to claim approval were associated with longer claim duration. Higher predisability salary was associated with longer short-
term disability claim duration. Quebec residency was associated with longer short-term disability claim duration among workers with
psychological disorders, but shorter short-term disability claim duration among those with musculoskeletal complaints and other ill-
nesses. For long-term disability claims, however, residing in Quebec was associated with shorter claim duration, although the size of
the association differed across clinical conditions.

Interpretation: The factors we found to be associated with the duration of short- and long-term disability claims may be helpful to
identify claims at risk of prolonged recovery. Our study has limitations, however, and well-designed prospective studies are needed to
confirm our findings and identify other promising predictors.

ccording to the 2012 Canadian Survey on Disability,
about 3.8 million Canadians aged 15 years and older
(13.7%) reported a disability.! Disabilities often cre-
ate barriers for participation in the labour force, and the
resulting financial implications can be substantial, especially
when absences from work are protracted.”* Although work-
ers’ compensation plans are mandatory in Canada, they do
not provide coverage for all workers or for non-work-

occupations for which they are qualified by training or expe-
rience after they have been on claim for 2 years. Insurance
companies monitor claimants’ medical conditions and,
should they improve to the point where claimants no longer
meet the definition of disability, terminate payments.
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initial 2 years of the claim, and disabled from any and all
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We have previously reported, in a study conducted in part-
nership with Sun Life Financial Canada, several administra-
tive, clinical and demographic factors associated with the
duration of disability benefits claims among workers with
depression.* It remains uncertain, however, whether these
associations are consistent among other private insurers and
other clinical conditions. This question is important to
address, because understanding of factors associated with
claim duration — particularly those that are modifiable —
may help insurers optimize case management policies and
processes to facilitate faster recovery. Hence, we sought, using
data from another private Canadian disability insurer — SSQ
Life Insurance Company Inc. — to identify factors associated
with disability benefits duration among Canadian workers.

Standardized reporting
We followed the Strengthening the Reporting of Observa-
tional studies in Epidemiology statement.’

Design and setting

We conducted a retrospective cohort study using claims data
provided by SSQ Life Insurance Company Inc. (hereafter
referred to as SSQ), the parent company of SSQ Financial
Group and comprises 3 affiliates — SSQ General Insurance
Company Inc., SSQ Insurance Company Inc., and SSQ
Realty Inc. SSQ Financial Group offers a range of financial
products and services across Canada, including traditional
group plans for health insurance, prescription drug insurance,
disability insurance, compassion insurance, life insurance,
dental care insurance, health spending accounts and travel
insurance. In addition to offering standard short- and long-
term disability benefit plans, SSQ offers additional disability
plans, which may be paid simultaneously or subsequently to
the standard plans. The additional plans differ from standard
plans with respect to several factors, including financial (e.g.,
lower or greater portion of predisability salary paid) or admin-
istrative (e.g., shorter or longer duration to change in disabil-

ity definition date).

Source of data

We examined all claims SSQ approved for short- and long-
term disability benefits from Jan. 1, 2007, to Mar. 31, 2014,
which represented the most recent consecutive period for
which SSQ collected data consistently and for which data
were available electronically.

Outcomes
Our primary outcomes were the durations of short-term and
long-term disability claims.

Statistical analysis

For our analyses, we considered claimants who received only
short-term disability benefits, only long-term disability bene-
fits, or both short- and long-term disability benefits for the
same disability from SSQ. If a claimant received both short-
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and long-term benefits for the same disability, so long as each
plan was only of 1 type (i.e., either standard or additional),
that claimant contributed once in each short- and long-term
disability model.

Guided by our previous study* and content experts on our
team, we selected, a priori, 10 variables that may be associated
with claim duration and predicted the direction of anticipated
effects (Appendix 1, available at www.cmajopen.ca/content/5/1/
E109/suppl/DC1). Claimants for whom SSQ manages both
short- and long-term disability benefit plans do not undergo a
separate approval process for long-term disability; rather, there
is no delay between moving from short-term to long-term ben-
efits as long as claimants qualify. For such claimants, we used
the duration of claim approval for the short-term disability plan
that SSQ recorded in its database, and imputed a value of 0
days to represent the duration of approval for the correspond-
ing long-term disability plan. We considered 2 variables —
attendance at an independent medical evaluation arranged by
SSQ and receipt of rehabilitation service funded by SSQ — as
time-varying covariates to account for when they were initiated
during the course of the disability claim.

We screened all data to identify implausible values, inconsis-
tencies and missing data. When we identified implausible values
and inconsistencies, we worked with SSQ to correct the data.
We report the mean and standard deviation (SD) of normally
distributed continuous variables, the median and interquartile
range for continuous variables not normally distributed and, for
categorical variables, number of occurrences as percentages.

We tested for pair-wise correlations between independent
variables using a correlation matrix; if the Pearson correlation
coefficient () was greater than 0.80 for 2 variables, we
removed the variable that we deemed of lesser importance.
This situation arose once: claimants’ province of residence
and the office at which the claims were received were highly
correlated (7 = 0.89 for short-term disability model; » = 0.93
for long-term disability model). Administrators at SSQ
advised that they were more interested in province of resi-
dence, owing to the potential influence of provincial differ-
ences in health care services and legislature affecting claims.
Accordingly, we removed the claim office variable from our
models, leaving us with 9 variables. For the remaining vari-
ables, we tested for multicollinearity by calculating the vari-
ance inflation factors associated with each independent vari-
able in our models, and considered values of 5 or greater to
indicate the presence of multicollinearity; associated variance
inflation factors were all less than 2.

We performed time-to-event analyses using Cox propor-
tional hazards regression models to assess the association
between the independent variables and duration of short- and
long-term disability benefits. Our event was cessation of dis-
ability benefits. For short-term disability claims that were
receiving benefits for 17 weeks (the most common short-term
disability benefit plan duration administered by SSQ) after
claim approval, we used 118 days (17 wk minus 1 d) as our cen-
soring point; for long-term disability claims, we used the date
of extraction as our censoring point. To avoid overfitting, we
required 10 or more events per variable for our Cox regression
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models.> We excluded independent variables with fewer than
200 observations, unless we were able to collapse them with
other related variables to exceed this threshold. To confirm
that the proportional hazards assumption was met for each
variable in our model, we calculated its interaction with time,
while entering the remaining variables in the model without
interactions. Statistical tests conducted when a data set is very
large may, however, show statistical significance when the size
of effect is trivial. Therefore, when an interaction was signifi-
cant, we calculated the hazard ratios (HRs) at different time
points, as follows: short-term disability — 30 and 90 days;
long-term disability — 180, 365 (1 yr) and 548 days (2.5 yr); if
the HRs did not differ by 0.20 or greater across the time
points, we did not consider the proportional hazards assump-
tion to be violated. We calculated HRs for our analyses, their
associated 99% confidence intervals (Cls), and associated p val-
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ues. To minimize the likelihood of spurious findings, we con-
sidered an independent variable as statistically significant if it
had a p of less than 0.01 in each final adjusted model.

We conducted post-hoc analyses to explore whether inde-
pendent variables were consistently predictive of duration of
short- and long-term disability benefits across clusters of clinical
conditions. We conducted our analyses for each of 3 subgroups
of claimants, according to predefined classifications of illness or
injury:! psychological disorders,” musculoskeletal complaints’
and other clinical conditions (the 5 most common conditions
contributing to our analyses are shown in Appendix 2, available
at www.cmajopen.ca/content/5/1/E109/suppl/DC1). For each
variable in our models, we calculated its interaction with clinical
condition, while entering the remaining variables in the model
without interactions. When an interaction was significant, we
compared the HRs across the clinical subgroups for substantial

Table 1: Baseline characteristics of short- and long-term disability claims and claimants

Short-term disability,

Long-term disability,

Monthly salary, median (Q1-Q3), $
Job demands

Province of residence

Variable no. (%)* no. (%)*
Total claims 70776 22 205
Age of claimant, median (Q1-Q3), yr 46 (36-53) 48 (40-54)
Sex
Male 31 068 (43.9) 10 052 (45.3)
Female 39 708 (56.1) 12 153 (54.7)

3695.5 (2915.5-4546.5)

Sedentary 22 586 (31.9) 8104 (36.5)
Light 30 217 (42.7) 8604 (38.8)
Heavy 17 973 (25.4) 5497 (24.8)

Quebec 59 117 (83.5) 16 700 (75.2)

Other 11 659 (16.5) 5505 (24.8)
lliness

Psychological disorder 15 294 (21.6) 7325 (33.0)

Musculoskeletal complaint 22 124 (31.3) 7165 (32.3)

Other 33 358 (47.1) 7715 (34.7)
Comorbidity

Yes 10 381 (14.7) 6447 (29.0)

No 60 395 (85.3) 15 758 (71.0)
Attendance at SSQ-arranged independent medical evaluationt

Yes 1341 (1.9) 2275 (10.3)

No 64 435 (98.1) 19 930 (89.8)
Receipt of SSQ-funded rehabilitationt

Yes 1098 (1.6) 2552 (11.5)

No 69 678 (98.5) 19 653 (88.5)
Time to claim approval, median (Q1-Q3), wk 1.0 (0.9-1.9) 2.4 (1.1-5.6)

3521.8 (2799.8-4546.5)

Note: Q = quartile.
*Unless otherwise specified.
TAt any point during benefits period.
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differences in effect sizes: if the HRs did not vary by 0.20 or
more across the different models, we presented the effect sizes
from the overall model; if the HRs varied by 0.20 or more, we
presented the effects of the respective independent variable(s)
separately for each clinical subgroup.

\

-
o
A

—m Survival function
—+ Censored

o
o

°
[e2)
1

o
~
L

T~

™

o
o

o
o

Cumulative proportion of active (open) claims

T T T T

T L]
0 20 40 60 80 100 120
Benefit duration, d

Figure 1: Kaplan—Meier (survival) curve of short-term disability
duration.
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Figure 2: Kaplan—Meier (survival) curve of long-term disability
duration.
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We conducted all statistical analyses using SAS software,
version 9.3 (SAS Institute) and created plots using IBM SPSS
Statistics, version 20.0.

Ethics approval
The Hamilton Integrated Research Ethics Board approved
our study.

Our study sample consisted of 70 776 short-term and 22 205
long-term disability claims. The sample comprised claims
from all Canadian provinces and territories, although most
were from Quebec (7 = 75 817). Table 1 presents the baseline
characteristics of our study sample.

Short-term disability

Of 70 776 short-term disability claims, 57 158 (80.8%) were
closed before 17 weeks, and 13 618 (19.2%) were censored
(Figure 1).

Our adjusted Cox regression analysis showed associations
between older age (HR 0.87, 99% CI 0.86-0.88, per decade),
higher predisability salary (HR 0.95, 99% CI 0.92-0.99, per
$1000 per week), female sex (HR 0.88, 99% CI 0.85-0.90),
heavy job demands (HR 0.93, 99% CI 0.90-0.96), report of
comorbidity (HR 0.65, 99% CI 0.63-0.67), attending an inde-
pendent medical evaluation (HR 0.23, 99% CI 0.20-0.27),
receipt of rehabilitation therapy (HR 0.21, 99% CI 0.18-0.25)
and longer time to claim approval (HR 0.95, 99% CI 0.95-
0.96, per week) and longer short-term disability claim dura-
tion (Table 2). Claimants with psychological disorders who
resided in Quebec were more likely (HR 0.69, 99% CI 0.63—
0.74) to have longer short-term disability claims than those
from other provinces; conversely, claimants with musculoskel-
etal complaints and other illnesses from Quebec were more
likely to have shorter short-term disability claims compared
with claimants from elsewhere in Canada (HR 1.15, 99% CI
1.10-1.22 for musculoskeletal complaints; HR 1.08, 99% CI
1.04-1.12 for other illnesses).

Long-term disability

Of 22 205 long-term disability claims, 17 474 (78.7%) were
closed when we extracted our data, and 4731 (21.3%) were
censored (Figure 2).

Our adjusted regression analysis showed older age (HR
0.82, 99% CI 0.80-0.83, per decade), female sex (HR 0.94,
99% CI 0.90-0.98), heavy job demands (HR 0.94, 99% CI
0.89-0.99), report of comorbidity (HR 0.75, 99% CI 0.72—
0.79), attending an independent medical evaluation (HR
0.57, 0.53-0.61), receipt of rehabilitation therapy (HR 0.55,
99% CI 0.52-0.59) and longer time to claim approval (HR
0.93, 0.92-0.94, per week) were associated with longer long-
term claim duration (Table 3). Furthermore, we found Que-
bec residency was associated with shorter long-term claim
duration, although the size of the effect varied according to
claimants’ clinical condition (HR 1.54, 99% CI 1.38-1.71 for
psychological disorders; HR 1.39, 99% CI 1.28-1.51 for



musculoskeletal complaints; HR 1.19, 99% CI 1.10-1.28 for
other illnesses).

Table 4 presents the comparison between our anticipated
direction of effects and the observed results.

For both short- and long-term disability claims, older age,
female sex, heavy job demands, presence of comorbidity,
attending an independent medical evaluation, receipt of reha-
bilitation therapy and longer time to claim approval were
associated with longer claim duration. Higher predisability
salary was associated with longer short-term claim duration.
Residing in Quebec was associated with longer short-term
claim duration for claimants with psychological disorders, but
shorter short-term claim duration for claimants with muscu-
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loskeletal complaints and other illnesses. For long-term dis-
ability claims, residing in Quebec was associated with shorter
claim duration across all clinical conditions.

Our findings are consistent with our previous study, which
suggested older age, female sex (short-term disability claims
only), higher salary and comorbidity were associated with lon-
ger claim duration among claimants with depression.* In our
previous study, prolonged time to claim approval was only
associated with longer long-term claim duration; in the cur-
rent study, however, longer claim approval was associated
with longer duration of both short- and long-term disability
claims. Minimizing time to claim approval may be a promis-
ing target for reducing claim duration. Furthermore, long-
term disability claims may benefit from the continuity of care
when the same provider has overseen the management of the
short-term disability claim.

Table 2: Determining factors predictive of time to short-term Table 3: Determining factors predictive of time to long-term
disability benefits duration based multivariable Cox disability benefits duration based on multivariable Cox
regression analysis regression analysis
Factor HR (99% CI) p value Factor HR (99% ClI) p value
Age (per decade) 0.87 < 0.0001 Age (per decade) 0.82 < 0.0001
(0.86-0.88) (0.80-0.83)
Salary (per $1000/wk) 0.95 0.0003 Salary (per $1000/wk) 1.02 0.4
(0.92-0.99) (0.97-1.08)
Sex Sex
Female v. male (reference) 0.88 < 0.0001 Female v. male (reference) 0.94 0.0001
(0.85-0.90) (0.90-0.98)
Job demands Job demands
Heavy v. sedentary (reference) 0.93 < 0.0001 Heavy v. sedentary (reference) 0.94 0.002
(0.90-0.96) (0.89-0.99)
Light v. sedentary (reference) 0.99 0.5 Light v. sedentary (reference) 1.02 0.2
(0.97-1.02) (0.98-1.07)
Province Province
Quebec v. other (reference) by 0.69 < 0.0001 Quebec vs. other (reference) by 1.54 < 0.0001
psychological disorder (0.63-0.74) psychological disorder (1.38-1.71)
Quebec v. other (reference) by 1.15 0.008 Quebec v. other (reference) by 1.39 0.0003
musculoskeletal complaint (1.10-1.22) musculoskeletal compliant (1.28-1.51)
Quebec v. other (reference 1.08 0.0003 Quebec v. other (reference) by 1.19 < 0.0001
group) by other illness (1.04-1.12) other illness (1.10-1.28)
Comorbidity Comorbidity
Yes v. no (reference group) 0.65 < 0.0001 Yes v. no (reference) 0.75 < 0.0001
(0.63-0.67) (0.72-0.79)
Attendance at SSQ-arranged independent medical evaluation Attendance at SSQ-arranged independent medical evaluation
Yes v. no (reference group) 0.23 < 0.0001 Yes v. no (reference) 0.57 < 0.0001
(0.20-0.27) (0.53-0.61)
Receipt of SSQ-funded rehabilitation Receipt of SSQ-funded rehabilitation
Yes v. no (reference group) 0.21 < 0.0001 Yes v. no (reference) 0.55 < 0.0001
(0.18-0.25) (0.52-0.59)
Duration of claim approval (wk) 0.95 < 0.0001 Duration of claim approval (wk) 0.93 < 0.0001
(...0.95-0.96) (0.92-0.94)
Note: Cl = confidence interval, HR = hazard ratio. HR > 1 is associated with Note: Cl = confidence interval; HR = hazard ratio. HR > 1 is associated with
shorter claim duration; HR < 1 is associated with longer claim duration. shorter claim duration; HR < 1 is associated with longer claim duration.
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Table 4: Comparison between predictors associated with claim duration for short-term disability versus long-term disability

Presence of comorbidity (v. no comorbidity) (=)
Attendance at SSQ-arranged independent =)
medical evaluation (v. no attendance)

Receipt of SSQ-funded rehabilitation (v. no )

receipt of rehabilitation)

Longer time to claim approval =)

Predictor Short-term disability Long-term disability Anticipated direction
Older age ) - -)

Female sex (v. male) ) =) =)

Higher salary (=) NS (=)

Heavy job demands (v. sedentary) (=) (=) =)

Light job demands (v. sedentary) NS NS &)

Quebec residency (v. elsewhere) (-) for claimants with (+) (—) for short-term disability

psychological disorders

(+) for claimants with
musculoskeletal complaints
and other illness

(+) for long-term disability

) )

Note: (-) = associated with longer claim duration; (+) = associated with shorter claim duration; NS = not significant.

We previously found that residing in Quebec (v. Ontario)
was associated with longer short-term disability claim dura-
tion, but shorter long-term disability claim duration.* Now, we
report a similar association among SSQ claimants with psy-
chological disorders who resided in Quebec compared with
those residing elsewhere in Canada. Among claimants with
musculoskeletal complaints and other illnesses, however, Que-
bec residency was associated with shorter short-term and long-
term disability benefit duration. Systematic differences in claim
management policies and processes in Quebec may explain
variation in claim duration. For example, Quebec is the only
province with a civil code; the rest of Canada uses the common
law. Under the civil code in Quebec, should claimants wish to
commence a legal action against their disability insurer for ter-
minating a claim, they must pay a retainer to obtain counsel; in
the common law provinces, there is no such requirement. Fur-
thermore, there are no substantial damage awards given under
the civil code, whereas in the common law provinces, there is
case law with damage awards in excess of $1 million. These
policies may provide greater incentive for litigation outside of
Quebec, which is associated with prolonged disability.”’

Our results are consistent with previous evidence that sug-
gests heavy physical job demands are associated with delayed
recovery.!’" Contrary to our hypotheses, however, we found
claimants who attended an independent medical evaluation or
received rehabilitation service are more likely to experience pro-
longed claim duration. We were unable to adjust for injury or
illness severity, and it is possible these interventions are largely
directed toward claimants who are sicker or more seriously
injured, and would therefore experience longer claim duration.

Strengths and limitations
Strengths of our study include a priori selection of independent
variables for our regression models, including the anticipated
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direction of effects. Other strengths include no missing data,
and correction of all identifiable data errors and inconsistencies.

Limitations of our study include the retrospective design,
which did not allow us to investigate certain variables in detail,
such as reasons for arranging independent medical evaluations
and rehabilitation. In addition, a number of variables known to
affect claim duration were unavailable, such as injury or illness
severity. Our primary outcome, disability claim duration,
underestimates total disability duration, because the start date
of benefits may not coincide with the start of the disability,
particularly among claimants who qualify for long-term dis-
ability benefits, but have to wait before receiving payments
(the elimination period). Furthermore, claim closure is a surro-
gate for patient-important outcomes, such as functional recov-
ery and sustained return to work.* Most of the claims in our
study sample were from a single province, which may threaten
the external validity of our work. In addition, our results may
not be generalizable to people who present with work-related
disability, because those claims would be submitted to provin-
cial compensation boards. Finally, our analyses did not account
for the effects of clustering arising from claimants who may
have multiple disabilities over the study period and who would
have contributed more than 1 claim to our data set. The direc-
tion of bias associated with more than 1 claim from a person is
difficult to predict: it could lead to over- or underestimates of
the size of associaton.

Conclusion

We found 2 previously untested predictors of the duration of
short- and long-term disability benefits — attendance at an
independent medical evaluation and receipt of rehabilitation.
Furthermore, claimants’ age, sex, job demands, presence of
comorbidity, attendance at an independent medical evalua-
tion, receipt of rehabilitation therapy and time to claim



approval were consistently predictive of benefits duration,
irrespective of clinical condition. Quebec residency was asso-
ciated with longer short-term claim duration among workers
with psychological disorders, but shorter short-term claim
duration among those with musculoskeletal complaints and
other illnesses. For long-term disability claims, residing in
Quebec was associated with shorter claim duration, although
the size of the association differed across clinical conditions.
Our results provide a direction for randomized trials that
address determinants of returning to work. Modifiable fac-
tors, such as time to claim approval, are subject to interven-
tions that may decrease claim duration. Nonmodifiable risk
factors could allow identification of claimants at high risk of
prolonged recovery who might then be targeted for interven-
tions, like psychotherapy, for which preliminary evidence
suggests possible benefit.
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