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Introduction

Three-part mixture model

Managing “the tail of the curve” - The course, predictive
factors and work-related outcomes of injured workers: A
prospective cohort study conducted at two Workplace Safety
& Insurance Board (WSIB) specialty clinics.

• Multiple latent classes are used to represent the missing
mechanism (m part) and work status (u-part), as well as to
represent the growth in the non-missing outcomes (y-part).

• Objectives
– To describe the course and outcomes of workers after
attending the WSIB Specialty clinics for upper limb
disorders.
– To evaluate the modifiable factors associated with more
successful outcomes.
• Methods and Sample
– 614 clinic attendees recruited, 595 with useable baseline
data.
– Self-report variables on work status, work disability, physical
functioning and perception of recovery were assessed at
clinic attendance and 3, 6, and 12-months post visit.
– At baseline, >30 known prognostic factors of return-to-work
(RTW) outcomes were fielded.

• The mixture is represented by c, a latent categorical
variable with K classes.
− M1: latent class model for working status and dropout
mechanism.
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− M2: linear mixed model for modeling change in at-work
disability conditional on an individual being in class k.
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Outcome measures
– At-work disability was measured by Work Limitation
Questionnaire (WLQ, Amick et al., 2004; Lerner et al., 2002).
WLQ-index scores were weighted sums of items from four
domains (time management, physical demand, mentalinterpersonal and output demands).
– WLQ-index scores ranged from 0 to 28.6, with higher score
indicating most limitations.
– WLQ-index scores are relative measures --- loss in at-work
productivity as a result of health disorder. Studies have
shown that 1 point higher indicates about 0.9-1%
productivity loss.
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Three-part mixture model: Structural Equation Modelling
(SEM) Graphic Framework
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Missing data problems
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P-value for
change in atwork disability

1

Sustained at work
(24.9%)

<10%, <10%,
<15%

Decreased 20.7%
over 12 months

0.006

2

High presenteeism
(9.6%)

54%,
75%,86%

No significant
change

0.92

3

Sustained off work
(25.9%)

<10%, <10%,
<15%

Can not evaluate
(no measures)

NA

4

Working at most
time points (8.7%)

<10%, <10%,
<15%

Decreased 44.3%
over 12 months

<.001

5

Initially off work
with RTW (11.8%)

46%, 60%,
76%

Decreased 80.5%
over 12 months

<.001

6

Initially at work,
later off (19.2%)

<10%, <10%,
<15%

Increased over
60% in 3 months

<.001

Results

Conclusion

• Jointly modeling of u, m, and y parts and further explorations
resulted in 6-class model considering predictive validity and
practice usefulness.

• Dropout is non-ignorable missing. The likelihood of
dropout, the level of presenteeism and level of at-work
disability were significantly associated.
• Bayesian SEM – mixture model - jointly model the missing
mechanism (m-part), binary part (u-part) and continuous
part (y-part) of outcome.
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– WLQ only captured for those workers who were working
at the time of assessment and was missing for those off
work (missing by design).
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• Attrition rate: 3-month (16.5%); 6-month (17.3%); 12month (26.1%).
• Mechanism for dropout was unknown (MAR or
NMAR?)
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